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Galson Technical Services. Inc.
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Berkeley, CA 94704

Tet: (415) 848-0389

FAX: (415) B48-0838

February 20, 1931

Mr, Steve Petrin

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

Sacramento, CA 95814

Re: Source Emission Test Repont
Georgia Pacific, Fort Bragg, CA - TAC Site #6
Wood-Fired Boiler #3
Galson Project #359-072.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 polilutants:

Formaldehyde/Acetaldehyde

Benzene

Particulate matter

Metals (12; including hexavalent chromium)

Polycyclic Aromatic Hydrocarbon (PAHSs; 16 compounds)
Crystalline Silica '

in addition, exhaust gas carbon monoxide (CQ}, total hydrocarbon {(THC), oxygen {Oz), and
carbon dioxide (CQz)} 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 AB25881 reporting requirements. Georgia Pacific was designated by the Timber
Association of Califomia (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 satisly 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 bailer operations. Chuck Sassenrath, P.E., representing the TAC, was also present
to observe the lesting. No representatives of the Mendocine Caounty Air Pollution Control

District (MCAPCD) or CARB were present.

1. Air Texics "Hot Spots® Information and Assessment Act of 1987,
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S Description/Operating Gonditions:

The Georgia Pacific facility is equipped with three wood-firad 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 (a! 500 psi and 725 °F). Howaver, the boiler is
normally operated at 60,000 Ibs/hr of steam, at 400 psi and 700 °F, and is typically fired
with redwood bark.

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

During the test program, boiler steam production ranged from 109,000 o 126,000 Ibs/hr.
in July, the boiler was fired with fir during Yests 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 chan records by the facility. These
data are presented in Attachment I.

Jest Methods:

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

Pollutant ' Method
Formaldehyde/Acetaldehyde CARSB 430

Benzene CARB 410A

Metals (11)2/Particulate EPA Draft Method3/CARB 5
Particulate CARBS

Hexavalent Chromium CARB 425 Draft4

PAH (16 Priority Compounds) CARB 429

Cryétaliine Silica CARB 5 {(Modified)/NIOSH 7500
CO, THC,CC2, Oz CARB 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
to problems encountered with an adjacent emission plume descending on the test platform.
In _quember 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,

CO2 and Oz concentrations, which were monitored continuously during all tests.

2. Arsenic, beryllium, cadmium, chromium, copper, lead, manganase, marcury, nickel, selenium, and Zinc,
3. Dated August 28, 1989,
4

Dated Juiy 10, 1990.
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In July, particulate emissions were determined in accordance with CARB Method §
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 CARB Method 5 (section 4.3.1). The condensable particulate emissions were
assumed to be constant throughout the metals tasting.

In November, a single front-half and condensabie particulate sample was collected and
. analyzed per CARB Method 5. These particulate emissions data were assumed to be constant
throughout the PAH and hexavalent chromium testing, conducted in November.

_ Sampling ports were located in the 66-inch diameter stack at a point approximately 40 feet
{7.3 diameters) downsiream 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 (i.e., cyclonic flow was not present). The cyclonic flow
measurements, traverse point locations and a stack drawing are presented in Attachment Il

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

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

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. Llaboratory data are presented in
Altachment VI.

Fomaldehvde/Acetaldehyde and B Emissions:

As presented in Table 1, formaldehyde and acetaldehyde concentrations averaged 0.417 ppm
and 0.132 ppm at 12% CO2, respectively. Benzene .emission concentrations averaged
1.27 ppm at 12% CC2. 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 vaiidated. The
calculated moisture content of the of the stack is slightly higher than was measured during
other tests due to slightly higher stack tempertures.

icul n i issions:
Refetring to Table 3, total particulate emissions collected in July averaged 0.032 gr/dsct at

12% CO2. Condensable particulate was coilected in the crystalline silica sampling train and
accounted for approximately 30% of the total parniculate emissions.
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in Juily, front-half pariculate emissions measured during Test 4 were approximately 60%
higher than those observed during Tests 1 and 2, which may be related to the different fuel
used during Test 4 (ie; redwood as opposed to 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-halt particulate concentrations are approximately
50% greater for redwood than for fir.

Total particulate emissions collected in November measured 0.0274 gr/dsct at 12% COQz,
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-half 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-corrected. The metals with the highest
average emissions (relative to front-half particulate} were: zinc (6,200 ug/gm),
manganese (1,990 ug/gm), arsenic (565 ug/gm), copper (558 ug/gm) and lead (302
ug/gm). 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 (i.e., 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.

Referring to Tabie S5, hexavalent chromium was not detected during any of the tesis. Total
chromium however, was detected in all three tests and averaged 74 ug/gm 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. :

EE!!E . - .

As presented in Table 6, only two compounds that are identified as carcinogens® were
delected. 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 1 sample detection limits

were ten times higher than the other sampies, because a 10:1 dilution was required to
quantify ail 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 higher than
the concentrations reporied. However, the compounds detected in Test 2 are comparable in
magnitude to concentrations measured in Test 3.

5 As identiied in Appandix A-1 of the AB2588 Emission Invantory and Criteria Guidalines

|
|
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Ralatively high levels of naphthalene were determined to be present in all three samples as
well as the field-blank®. Thé amount of naphthalene present In the field-blank was higher
than in the Test 2 sample. The naphthalene data shouid 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 resin’. Blank quantities of
the other PAH compounds were either below detection limits, or low (i.e., less than 10
percent) relative to sample quantities. -

Crystalline Silica Emissions:

As presented in Table 7, quartz was measured at a concentration of 2.4 mg/gm of front-half
particulate. Cristobalite and tridymile 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.
Isokinetic sampling conditions were maintained during the particulate, metals, hexavalent

" chromium, PAH, and crystalline silica lests, with isokinetic percentages within the

allowable 100 £ 10% during all tests (refer to Attachment V). Calibrations of the monitors
performed before and after each test period wers in agreement (within 3 percent).

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

Sincerely, :
GALSCON TECHNICAL SERVICES, INC.

Guy Worthington "~ "David Galson, P.E.
ENVIRONMENTAL SCIENTI DEPARTMENT MANAGER
ASSISTANT DEPARTMENT MANAGER

rev: ‘%

The lield blank sample contained 41 ug of naphthalene, while the Tests 1, 2, and 3 samplas contained
between 5.5 and 1200 ug per sampla {refer 1o the laboratory data prasented in Attachment VI).

XAD is 1.4-divinyl benzene; 1,2-divinyl benzene (an impurity) ¢an react to form maphthalane,
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Table 1: Summary of Test Resuits - Georgla Paclfic

Formaldehyde and Acetaldehyde Test Data

Test ID s 6 7 Aversge
Date 7/18/90 7/18/90 7/18/90
Test Times 0900-0945 1005-1050 1111-1156
Steam Flow (lbs/hr) 114,000 116,000 . 117,000 115,667
Flow {ACFM) 103,733 102,933(a) 102,133 102,933
Stack Gas Temperature {°F) 161 162(a) 163 162
Stack Gas Moisture Content, % (b) 32.6 33.4 342 33
Flow (DSCFM) 60,186 58,950(a) 57,713 58,950
Oxygen (%, dry basis) 10.0 10.3 9.4 9.9
CQ2 (%, dry basis) 11.0 1.0 11.8 11.3
Nitrogen (%, dry basis) 78.8 78.8 78.6 78.7
Flow {DSCFM, @12% C0O2) 55,171 54,038 56,751 55,320
CQ (ppm, dry basis) 1,450 1,140 1,550 1,393
THC (ppmv, as methane, dry} 43 39 48 43 .
Formaldehyda Emissions:

(ppm) 0.224 0.770 0.165 0.386

(PPM@12%502) 0.244 0.840 0.188 0.417

(mg/dsem@ 12%LC02) 0.305 1.048 G.20% 0.521
Acstaldehyde Emlssions:

{(ppm) 0.112 0.207 0.045 0.122

(Ppm@12°%4C02) 0.122 0.226 Q.047 0.132

{mg/dsecm@12%C02) 0.224 0.414 0,086 0.241

Nate: Mendocine County APCO defines atandard condions as 68°F temparature and 1 atmosphare pressure.

Refer to Anachment V for detailed calculations and resuits presanted in concentration and mass emission rata units.

Cata are blank-correcied

{a) Average values, based on Test 5 and 7 resulta.
{b) Calculated basad on saturated conditiana at stack temparature and pressura.
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Table 2: Summary of Test Results - Georgla Paclfic

Benzene Test Data

Test 1D 5 6 .7 ‘Average
Dats 7/18/90 7/18/90 7/18/90

Tast Times 0900-0845 1005-1050 1111-1158

Steam Flow (Ibs/hr) 114,000 116,000 117,000 115,667
Flow (ACFM) 103,733 102,933(a) 102,133 102,933
Stack Gas Temperatura (°F) 161 162(a) 183 162
Stack Gas Moaisture Content, % (b) 32.6 33.4 34.2 33.4
Flow (DSCFM). 60,186 58,950(a) 5§7.713 58,950
Oxygen {%, dry basis) i10.0 10.3 9.4 9.9
CO2 (%, dry basis) 11.0 11.0 11.8 11.3
Nitrogen (%, dry basis) 78.9 78.6 78.8 78.7
Flow (DSCFM, @12% CO2) 55171 54,038 56,751 55,320
CO (ppm, dry basis) 1,450 1,140 1.550 1,393
THC (ppmv, as mathane, dry) 423 a9 48 43
Banzens (ppm) 1.50 1.70 0.30 1.17
Benzene (ppm@ 12%LC02) 1.64 1.85 0.31 1.27
Benzene (ug/dsecm@12%:C02) 5,308 6,018 990 4105

Note: Mendocne County APCD dofines standard condidons as 68°F temperature and 1 atmosphers pressure.

Refer 1o Arntachment V for detailed calculations and results presented In concentration and mass emission rate units.

_ Data are blank-corrected.

(a) Average values, based on Test 5 and 7 results.
(b) Calculated based on saturated conditions &l stack temperature and preasurs.
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Table 3: Summary of Test Results - Georgla Pacific

Particulate/Multiple Metals Test Data

[Test 1D 1 2 4 Average
Date 7/12/90 7/12/80 7/16/90
Test Times $027-1251 1452-1718 1005-1228
Steam Flow (lb/hr.) 116,000 112,000 109,000 112,333
Flow (ACFM) 83,726 77,323 111,128 80,725
Stack Gas Temperature (°F) 154 152 158 155
Stack Gas Moisture Contant (%) 26.73 25.82 28.62 27.06
Flow (DSCFM) 53,513 50,245 68,581 57,446
Oxygen {%, dry basis) 7.9 8.2 9.9 8.7
CO2 (%, dry basis) 13.2 12.8 114 12.8
Nitrogen {%, dry basis) '78.9 79 78.7 78.9
Flow (DSCFM, @12% CC2) 58,864 53,595 85,1582 59,204
Veolume samplad (ft3) 71.43 66.73 91.61
CO (ppmv, dry basis) , 1,550 1,380 2,580 1,837
THC {ppmv, as msethane, dry) 79 48 88 72
Front-half (FH) PM (mg) 93.9 83.4 161.7 113
FH PM (gr/dsct, @12%C02) 0.0184 0.0181 0.0287 0.022
BH PM (gr/dscl, @12%C02) 0.0105 0.0105 0.0105 0.0105(a)
Total PM (aridsct, @12%C02) 0.0289 0.02886 0.0392 0.0322
Metals Emisslons {ug/gm- of FH PM)
Atsanic 714 875 105 565
Baryllium [t1} [12] sl 0
Cadmium [11] [12] 12 8
Chromium . 75 48 59 74
Copper 588 612 478 558
Lead 266 276 365 302
Manganesa 3,410 1,200 1,360 1,990
Mearcury 16 23 15 18
Nickal [85] [9€} 74 55
Selenium [110] (120] [62] c
Zing 6,270 6,700 5,620 6,200

Note: Mandocine Caunty APCD defines standard conditions as 68°F and 1 armosphare.
Refer to attachment V lor detailed calculation of results in concentration and mass emission units.

Data are blank-corrected.

11 Indicates that sample quantities were below the datection limit.

Average values are indicated as zero if all throe samples are below the detecton limit; non-detectable
quantities are counted as 1/2 of the detection limit if eny of the samples contain deteciable quantities.

{a) BH PM data were darived fram the analysis of the back-half of he Teat 3 (erystalline silica) sampling train

{one samgle).

i
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Table 4: Summary of Test Results - Georgla Paclfic
Partlculate Emisslon Test Data (11/90)

Test 1D #4 N
Date 11/4)50
Tast Times 1350-1455
Steam Flow (lbs/hr) 115,500
Flow (ACFM) 101,493
Stack Gas Temperature (°F) 155
Stack Gas Moistura Content (%) 28.2
Flow {DSCFM) , £3.013
Oxygen (%, dry basis) : 9.9
CO2 (%, dry basis) . 10.7
Nitrogen (%, dry basis) 79.3
Flow (DSCFM, @12% CO2) 56,187
Volume Sampled {(DSCF) 40.55
CO (ppmv, dry basis) 580
THC (ppmv, as methane, dry) 15
Front-halt (FH) PM (mg) g2.2
FH PM (grdsct, @ 12% CO2) 0.0265
BH PM (gr/idsct, @ 12% CO2) 0.0009
Total PM (gridsci @ 12% CO2) 0.0274

Note: Mendocino County APCD defines standard conditions as 88° F and 1 atmoaphere,
Refer to Artachment V lor dewiled calculationa and results In concentration and mass smission rate units
Daia are blank-corrected. ’
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Table 5: Summary of Test Results - Georgia Paclific
Hexavalent and Total Chromium Test Data

Test ID ~Hun #1 Run#2 Run #3 Average
Date 11/3/90 11/3/90Q 1174730

Tost Times 0958-1334 1538-1945 0925-1245

Steam Flow {Ib/hr) 124,500 126,000 117,000 122,500
Flow (ACFM) 106,459 108,963 108,957 108,126
Stack Gas Tempearature {°F) 155 157 157 156
Stack Gas Moisture Content (%) 28.0 28.0 29.3 27.8
Flow (DSCFM) 68,145 67,750 66,489 67,461
Oxygen (%, dry basis) 9.9 9.4 10.2 9.8
CO2 (%, dry basis) 11.1 11.1 10.2 10.8
Nitrogen (%, dry basis) 78.9 79.4 79.5 79.3
Flow (DSCFM, @12% CQ2) 63,034 62,669 56,5186 60,740
Volume Sampled (DSCF) 128.88 128.35 127.69

CO (ppm, dry basis) 980 860 910 917
THC (ppm, as maethanae, dry) 54 41 23 39
Front-half (FH) PM, gm (a) 205 204 187 - 199

Metals Emisslons (ug/gm of FH PM)

Hexavalent Chromium ' [146) [147] [161) 0
Tatal Chromium 132 _ 74 18 74

Nate: Mendocine County APCD definas standard conditions as 68°F and 1 atmosphere.
Refer to Attachment V Jor detailed calculations and results in concanration and mass amiasion rate uniits.
Data are blank-corrected. ’
[1 Indicates sampla quantities were below the detection lmit.
Avarage values are Indicated as zero il all three samples are beiow the detecion himit: non-detsctable
quantities are counted as /2 of the detection [imit, il any of the samples contain detectable quantities.
{a) FH pariculais quantities were pro-rated, based on the Test 4 (11/4/50) particulale emission data.
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Table 6: Summary of Test Results - Georgla Pacific
Polycycllc Aromatic Hydrocarbon (PAH) Test Data

Test 10 " Run #1 (a) Run#2 (b} Run #3 Average
Date 11/3/90 1173/80 11/4/90
Tast Times 0955-1330 1534-1945 0920-1255
Steam Flow (lbs/hr) 124,500 126,000 117,000 122,500
Flow {ACFM) 99,130 107,824 110,775 105,910
Stack Gas Temperature {°F) 158 159 158 158
Stack Gas Moisture Content (%) 28.71 29.58 29.66 29.32
Flow (DSCFM) 60,810 65,289 67,084 64,394
Oxygan (%, dry basis) 9.9 9.4 10.2 9.8
CO2 (%, dry basis) 11.1 . 11.1 10.2 10.8
Nitrogen (%, dry basis) 79 79.5 79.8 79.4
Flow (DSCFM, @12% CC2) 56,249 60,392 57,021 §7.888
Volume Sampled (DSCH 110.82 122.82 123.9 '
CO (ppmv, dry hasis) 980 880 910 517
"|THC (ppmv, as methane, dry) 54 41 23 39

Mlcrograms per DSCM at 12% Carbon Dioxlde

Naphthalene 399 [13] 130 179
Acsnaphthylene §5.1 7.15 8.72 23.7
Acsnaphthens 4.13 0.685 0.91 1.90
Fluorene 12.4 2.21 2.05 5.85
Phenanthrene 62.0 14.3 12.1 ) 29.5
Anthracene 3.79 .72 0.81 1.77
Fluoranthene 20.3 6.22 5.38 10.6
Pyrene "13.1 4.04 3.35 6.83
Benzo(a)Anthracena (c) [3.4] 0.37 {0.34] 0.75
Chrysene {3.4) [0.31]) {0.34] 0
Banzo(b)Flucranthena (c) {3.4] [0.31] 0.74 0.86
Benzo(k)Flucranthane (c) {3.4] [0.31]) [0.34) 0
Benzo(a)Pyrene {(c) [3.4] [0.31) [0.34)] 0
Banzo(ghi}Perylene [3.4] [0.31] [0.34] 0
Dibenz(ah)Anthracane (c) [3.4] [0.31] [0.34] c
Indeno(123cd)}Pyrene (g} [3.4] [0.31] [0.34] 0
Total PAH (c) [3.4]1 0.37 0.74 ~0:94~ /. &/

Note: Mendocing County APCD defines standard conditions as 88* F and 1 atmosphere.

Reler 1o Attachment V tor derailed calculations and resulls in concentration and mass emission rate units.

Data are blank-corrected,

{1 Indicates sample gquantities were below the detaction limit.

Average values are indicated as zero if all three samples are below the detecion [imit; non-detectable
quanfities are counted as 1/2 of the detection limit il any of the samples contain detectable quantities.

(a} A 1021 diluion of the Test 1 sample was required 1© guaniify all compounds.

(b} The Test 2 sample was inadvertandy concenirated  dryness during sampla preparation,
potantially biasing reported quantities downward.
{fey Total PAH consists of the six compounds identitied as carcinogens in Appendix A-t ol

the AB2588 Emissions Inventory and Criteria Guidelines.
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Table 7: Summary ‘of Test Results - Georgla Pacific
Crystalline Slllca Test Data

Tast 1D 3
Date ] 7/113/90
Tast Times 0830-0920
Steam Flow (lbs/hr) 126,000
Fiow (ACFM) ' 87,230
Stack Gas Temperature (°F) 154
Stack Gas Moisture Content (%) 27.4
Flow (DSCFM) ) 55,241
Oxygen (%, dry basis} 7.9
CO2 (%, dry basis) 13
Nitrogen (%, dry basis) - 781
Flow (DSCFM, @12% CO2) 59,844
Volume Sampled {(DSCF) 19.24
CQO (ppmv, dry basis) 2,340
THC (ppmv, as methana, dry) 188
Front-hait particulate (FH PM), mg 24.7 (a)

Sitica Emissions {mg/gm of FH PM)

Quanz 2.4
Cristobalite _ {1]
Tridymita [1]

Note: Mendocing County APCD defires standard condltions as 68°F and 1 atmnosphers.
Rofer 1o Anachment V for detailed calculations mnd resulls in concentration and mass emission rate ynils.

Data are blank-corrected. .
[] indicatas sample quantities wers below the detection limit,

(a) Based on the average grain loading observed during multiple metal Tests 1 and 2, conducted on 711290,
and the crystalline silica sample volume (1t3).







Source Test Raport

Timber Asscclation of Callfomnia - Georgla Pacllic (TAC Sita #6)

Galson Project No. $9-072.GP

Table I: Summary of Process Operating Data

(0830-0920)

Test # - Date Steam lLoad Scrubber Fuel Feed
(Times) (tbs/hr) AP (in. H2Q) %
‘ 1 - 11/3/90 124,500 13 67
(0955-1334) :
2 - 11/3/90 126,000 13 70
(1534-1945) .
3 - 11/4/90 117,000 14 67
(0920-1255) '
Aldehvde Tests:
5 - 7/18/80 114,000 11 74
{(0900-0845)
6 - 7/18/90 116,000 11 82
(1005-1050)
7 - 7/118/90 117,000 12 83
(1111-1158)
Benzene Tests: A
S5 - 7/18/90 114,000 11 75
(0900-0945)
6 - 7/18/90 115,000 11 82
(1005-1050) ,
7 - 7/18/90 117,000 12 83
(1111-11586)
Mgtals!P\articulate Tests:
1 - 7/12/90 116,000 10 44
(1027-1251)
2 - 712/80 112,000 10 44
(1452-1718) :
4+ - 7/116/90 109,000 11 76
(1005-1228) :
Barticulate
4 - 11/4/90 115,500 13 60
(1350-1455)
Crystalline  Silica
3 - 7/13/90 126,000 10 513
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STLECTION OF SANPLING SITES ANO

NUMBER OF TRAVERSE POINTS

PARTICULATE TRAVERSES

-
OUCT DIAMCTIAY UPITRLAM SAQM PLOW QIZTUNSANCE (DITTANCET A)

a.3 .o 1.3 .0 23
sa T T T T ] | p—

SHICHER NUMBER 13 FOA OISTURRANCY
- AECTANGULAA ITAGXS OA OUETS T
:Y9C Seagyatment] =
= - - g
L]
z
2> . -
; hoor 25 kcrmuAucz
- m
- : o -
§ 16 3Tisx% 0IAMETEAD 0.4t m (24 il
§ 12

i EA R : - [ tor
a3 - PO POINT CF ANT TYFL OF
N DHITURRANCT [BENGD, L1PANIQr, CONEIACTION, ETC.)
ITACK QIAMETIN = 250 TO .81 m (12 34 tal
9 1 1 1 ! ! 1 !
z 3 4 Y ) H ? 1

* -
QUCT DLAMETRIAL COWMNITARALAM FRQM FLOW MITUASANCYE IDISTAMNCE B)

Fiquen 1.1, Minimum mumtsr of traseris poing 127 garticulate Yaverss

[Method 1 — Figure 1-1 revised by 48 FR
45035, September 20, 1983]

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

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

For rectangular stacks, the cross-section is divided into equal areas, such
that the ratio of 'the length to width of the rectangles formed, is between
1 and 2. The traversa points are located 2t the centar of each are:.




Source Test Report:
Georgia Pacilic - Boiler #3 Exhaust Stack
Galson Project No. 86-072

Traverse Locations (Circular Stack):

FE TR E R R RN N N R A I N - e ees v e

Stack Identification: " Boiler #3 Exhaust
Stack Diameter: 66 inches -
Sampling Locations: =2.7 diameters upstream of

stack discharge
=7.3 diameters downstream
of nearest disturbance
Minimum Number of Traverse Points

as Specified by CARB Method 1: 20
Number of Traverse Points Sampled: 20
i Traverse Point : Distance From
Number Inside Wall (In.)

1 1.7
2 5.4
3 9.8
4 14.9
5 22.6
6 43.4
7 51.1
8 56.4
9 60.6
10 64.3

..................................................................
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SCALE: JOB # Disk:
NTS $9-072.GP Georgia Pacific 72.GP

DATE: DRAWN BY: ; File:
E Boiler #3 Scrub
9/7/90 = Eah

Scrubber Exhaust Stack
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ATTACHMENT HllI: Sampling And Analytical Methods




Formaldehyde, Aéetaldehyde, And Benzene
Emission Data




SAMPLING AND ANALYTICAL METHODS:

Formaldehyde and acetaldehyde emission testing was conducted in accordance with California Air
Resources Board Mathod 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 stack/duct at a constant flow rate (i.e., approximately 0.5 liters per
minute). The sampling rate is determined prior 1o each test period with a soap bubbie flow
meter; sample gas temperatures (at the critical orifice), rotameter readings, and pump vacuum
are recorded at approximafely 5 to 10 minute intervals during the testing.

Al the end of the test interval, the sampling rate is again determined with the bubble meter. The
solution is then transferred to a sampie 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), coupied with ultraviolet (UV) absorption detector (at 360
nanometers), Quantification is provided by comparing the sample response with laboratory-
prepared standards of formaldehyde. A field biank is prepared and analyzed in conjunction with

the samples to determine if sample contamination occurred. The sampies are analyzed within
seven days of coilection.
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" SAMPLING AND ANALYTICAL METHODS:

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

An integrated samplé of the exhaust gas is collected in a tedlar bag. Sample gas is drawn througﬁ a
stainless steel probefintegrated particulate 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 (i.e., lung sampler) which Is gvacuated at a constant rate of approximately 0.2
lpm. The sampiing 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 chromatography/mass spectrometry (GC/MS). Quantification is provided by
comparing the sample response with laboratory-prepared standards. A field biank (nitrogen) is
prepared and analyzed in conjunction with the samples to determine if sample cdntamination
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 -

Particulate and metals emission testing was performe& in accordanca with the California Air
Resources Board (CARB) Method 5 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. Ve}ocity pressure of the stack gas is measured with a
Stausscheibe-type pitot tube connected to an inclined gauge manometer. Isckinetic 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 vélume is measured with a dry gas meter.
Direct therrriocouple read-out is provided for stack gas, impinger effluent, prohe, sampling box,
and gas meter influent and effluent lemperatures. Emissions of the following metals wera

determined:
Arsenic Beryllium
Cadmium Chromium (Total)
Copper . Lead :
- Manganese Mercury
Nicksl © . Selenium
Zinc ’

Stack gases are drawn through a glass nozzleand a heated, glass-lined sampling probe, prior to
passing through a pre-weighed 85 millimeter glass fiber filter (for particutate collection). The

- fiter, which meets CARB specifications for removal efficiency, is maintained at 250°F. The

gases are then bubbled through a series of five impingers in an ice bath. The first two impingers
each contain 100 milliliters (mis) of a nitric acid’hydrogen peroxide solution’; the third
impinger is empty; the fourth imp'inger contains 100 mis of a potassium permanganate/sulfuric
acid solution2; the fifth impinger contains 200 grams of indicating-type silica gal.

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 impingers {and connecting glassware) are then rinsed with the
nitric acid/hydrogen peroxide solution and the rinses are added to Container D. The volume of
solution in the fourth impinger is measured and transferred to Container E; this impinger is then
rinsed with the potassium permanganate/sulfuric acid solution and transferred 1o Container E.
Lastly, the silica gel in the fifth impinger is transferred to Container F.

5%HNQ3/10%H05
2 4%KMnO4/10%H2S04




SAMPLING AND ANALYTICAL METHODS:
DETERMINATION OF PARTICULATE AND MEI'ALS(ﬁ) EMISSIONS -

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 anaiyzed for each metal using the following instrumentation:

Metal . instrument

Arsenic Atomic Absorption (Graphite Furnace}
Beryllium Inductively Coupled Plasma

Cadmium Inductively Coupled Plasma
Chromium Inductively Coupled Plasma

Copper Inductively Coupled Plasma

Lead Atomic Absorption (Graphite Furnace)
Manganese Inductively Coupled Plasma

Mercurf’r Atomic Absomtion (Cold Vapor)
Nicke! Inductively Coupled Plasma

Selenium Atomic Absorption (Graphite Furnace)
Zinc Inductively Coupled Plasma

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

The pre-weighed silica gel sample (Container F) Is re-weighed and summed with the increass in
impinger contents to determine the total volume of water condensed.




1 w gego-aye (5(p) :rey

2.0-6S NIVHL ONIdNVYS STVLIN I3 1dIL TN 06/L2/6 86T0-a09 (510} 1m)

msia . A8 NMYUQ alva o he.._w___“__oo.“._.m

, St "TeOAIRG (2308
M CsjEep VYINHOSITYD JO NOILYIDOSSY HABKWILL ¢l0-6S N

H]TF] ‘HIEIN BOr EL L zowl_<0

rpp rwp g

C)

—

L.

’

s wouneyy g

o

—

mwwaury mg V

\Il.om weaQ pemey

..!. 0y

inopesy ermviodure)
o_. SFINCIOUWIIEL }

UG privgE) IV

— 1014 eddy a.

ﬂ

qoid peiver

1M YorI5

_”

n@
4

aquroy Supduneg




SAMPLING AND ANALYTICAL METHODS:
CONDENSABLE PARTICULATE EMISSIONS (CARB METHOD 5)

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. Isokinetic sampling rates are calculated using a nomograph and
sample flow rate is regulated accordingly by adjusting the pressure drop across a calibrated -
orifice. Total sample volume is measured with a dry gas meter. Direcl thermocouplie read-oul is
provided for stack gas, impinger effluent, probe, sampling box, gas meter influent and effluent
temperalures.

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 bubbied through a series of
four impingers in an ice bath lo condense moisture. The first two impingers each contain 100
ml of deionized water, the third impinger is emply and the fourth impinger contains 300 grams
of indicating silica gel.

Following the completion of sampling, the filter is removed and transferred to a storage
container {Container #A). The probe liner, sampling nozzle, and filter holder are rinsed with
acetone, and the rinses are transferred to a separate storage container (Container #8). The

volume of the water in the impingers is measured; the impinger contents and rinse solution .

(deionized water) are then transferred to Container #C. The impingers and connecting
glassware are then rinsed with meth’ylene chioride 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-haif, or condensable, particulate matter is reported as the sum of the
organic and water-soluble fractions of the Container C sampie; the sample is transferred to a
separatory funnel and extracted with methylene chloride (liquid-liquid extraction). The
methylene chloride and water fractions are then evaporated to dryness in pre-weighed dlShES
and the organic and water-soluble back-half particuiate quantities are determmed
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 ingrease
in impinger contents to determine the total volume of water condensed.
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SAMPLING AND ANALYTICAL METHODS:
HEXAVALENT CHROMIUM EMISSIONS - CARR METHOD 425

Hexavalent chromium emission testing was performed in accordance with California Air
Resourcas Board (CARB) Method 425 (amended, January 11, 1990). A schematic of the
sampling train is presented on the following page. Velocity pressure of the stack gas is measured
with a stausscheibe type pitot tube connected to an inclined gauge manometer. Isckinetic sampling
‘rates are calculated using a nomegraph and sample flow rate is regulated accordingly by adjusting
the pressura 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 bubbied
through two impingers in series, each containing 100 milliliters of 0.1 N sodium hydroxide
(NaQH) solution. Stack gases are then drawn through an empty impinger (for droplet/mist
knockout) followed by an 85mm teflon-impregnated tibergiass filter (Pallflex Products
#TG0A20) meeting CARB specifications for removal efficiency. The sample gas then passes
through a fourth impinger containing 300 grams of indicating silica gel, prior to entering the
metering system.

Foilowing the completion of sampling, the volume of the solution in the impingers is measured;
the impinger contents and the rinse sofution {0.1 N NaOH) are transterred to a storage container
{Container #1). The filter is also removed and transferred to Contaiﬁer #1. The probe liner,
sampling nozzle, filter holder, and comnecting 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 laboratory, the total volume of the Container #1 sample is measured. An aiiquot of the
sample is transferred to a beaker and acidified to a pH of approximately 1 (with 6 N sulfuric
acid). After the addition of diphenylcarbazide (allowing approximately 10 minutes for color
development), the sample is filtered and the absorbance is measured with a spectrophototmeter at
a wavelength of 540 nm. The absorbance of the sample is compared with solutions of known
amounts to determine sample -quantities. Field and laboratory (internal) biank samples are
prepared and analyzed in conjunction with the samples to account for potential cantamination
and/or background levels. A second aliquot of the Container #1 solution is analyzed for total
chromium using flame atomic absorption spectroscopy (AAS). The Container #2 solution is
similarly analyzed for total chromium using AAS. The pre-weighed silica gel sample (Container
#3) is re-weighed and summed with the increase in impinger contents to determine the total
volume of water condensed.
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METHOD FOR THE DETERMINATION QF
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS o

(CARB METHOD 429)

Sampling and analysis fdr emissions of Polycyclic Aromatic Hydrocarbon (PAH) compounds was
performed in accordance with the California Air Résources Board (CARB) Method 429. Stack gas
samples were collected utilizing Madified Method § (MMS) procedures; a schematic of the train is
shown on the following page. Velocity pressurg of the stack gas is measured with an S-type pitot
connected to an inclined gauge manometer. Isokinetic sampling rates are calculated using a
nomograph, with sample flowrate regulated by adjusting the pressure drop across a caiibrated
orifice. Total sample volume is measured by a dry gas meter. Dial thermometers and/or
thermocouples are eﬁwpléyed 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 giass fiber filter meeting CARB Methed 5 specifications for
particuiate removal efficiency. Both probe and filter are maintained at 250 £ 25°F to avoid
condensation. The sample gas is then drawn through teflon tubing and an ice water-cooled
condenser/solid sorbent trap containing approximately 40 grams of XAD-2 resin. The resin trap
is wrapped with aluminum foil (to avoid direct exposure to light) and the temperature of the
sample gas is maintained below 68°F at the trap exit. Condensate percolates through the resin and
is collected in a knock-out impinger; gases are then bubbled through a series of three impingers
for additional moisture removal. The second and third impingers each contain 100 m! 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 88°F.

Following the completion of sampling, the probe liner, nozzle, and all glassware preceding the
filter are brushed and sequentiaily rinsed with methanol, benzene, and methylene chioride; the
rinses are fransferred to a storage bottle (Container A). The filter is removed and transferred to
a separate storage bottle (Container B). 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 to determine the quantity of moisture
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 ail connecting glassware. Lastly, the
silica gel in the final impinger is transferred to a storage bottle (Container G), compieting the
sample recovery process.




METHOD FOR THE DETERMINATION OF
POLYCYCLIC AROMATIC HYDROCARBON EMISSIONS v

(CARB METHOD 429)

Special precéutions are taken to avoid sample contamination. All sampling train compeonents
upstream of the silical gel impinger are pre-cleaned in accordance with EPA's Manual of
with special attention paid to removing silicon grease from the giassware joints. All glassware
was theﬁ rinsed with methyiene 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 performed
in a clean area away from the emission source (and other potential sources of contamination)
being tested; all (pre-cleaned) sample storage containers have teflon-lined caps. Sampling'
reagents (fiters and XAD-2 resin) are pre-cleaned via soxhlet extraction and spiked with
surrogate standard compounds. Lastly, a biank train is assembied 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 resclution gas
chromatography/mass spectrometry (HRGC/MS). The following compounds are quantified.

Naphthalene Acenaphthylene
Acenapthene Fluorene

Phenanthrene - Anthracene

Fluoranthene Benzo(a}anthracens
Chrysene Benzo(b)fluoranthene
Benzo(k)fluoranthene Benzo(a)pyrene

Pyrene Indeno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene Benzo(g,h,i)perylene

" The silica gel sample (Container G) was re-weighed and summed with the increase in impinger

contents to determine the total volume of water condensed.

In the laboratory, the samples and/or extracts corresponding to Containers A through F are
combined and prepared for analysis in accordance with CARB Method 429 procedures. All samples
(including the bianks) are fortified with internal and surrogate standards pricr to preparation.
Following sample clean-up steps, the final residue is dissolved in 20 pl of toluene, containing
carbon-labeled internal standards used for determining recovery efficiencies. The instrument
and conditions utilized to perform the analyses are summarized on the following page.

Prior to sample analysis, the mass spectrometer response was caiibrated 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 AND ANALYTICAL METHODS:
i

. Crystalline silica emission testing was performed adhering to 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 ty./pe pitot tube
connected to an inclined gauge manometer. Isokinetic sampling rates are calculated using a
nomograph and sample flow rate is regulated accordingly by adjusting the pressure drop across a
calibrated orifice. Total sample volume is measured 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 pblyvinyl chloride
(PVC) filter {Gelman Products #GLA 5000). Stack gases are then bubbled through two
impingers in series, each containing 100 miliiliters of de-ionized water followed by an empty
impinger (for dropleVmist knockout). The sample gas then passes through a fourth impinger
containing 300 grams of indicating silica gel, prior 10 entering - the metering system.

Following the completion of sampling, the probe liner, sampling nozzle and filter holder are
‘rinsed with 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 1o a
Container #C. Laslly, the silica gel in the fourth impinger is transferred to Container #D.

.In the laboratory, the sample is analyzed adhering to the general protocol of N{OSH 7500 method.
A bulk ash sample is submitted to the laboratory for analysis, alse. A field blank is analyzed in
conjunction with the samples to account for potential contamination and/or background levels.
The contents of Container #B (filters) are low-temperature ashed and the solid is re-deposited
on pre-weighed silver membrane filters. Similarly, the Container #A {acetone) solutions are
also filtered onto silver membranes. Analysis is performed on a Philips 3100 X-Ray Diffraction
‘unit, equipped with graphite monochromatized copper radiation. Finally, the pre-weighed silica
gel sample (Container #D) is re-weighed and summed with the increase in impinger contents to
delermine the total volume of water condensed.
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SAMPLING AND ANALYTICAL METHODS:
OXYGEN AND CARBON DIQXIDE - CARB METHQD 100

Stack gas concentrations of oxygen and carbon dioxide were determined In accordance with the
California Air Resourcas Board (CARB) Method 100. An electrochemical oxygen analyzer
manufactured by Infrared Industries, Inc. (Model 1R-2200} and a nondispersive infrared
radiation (NDIR) carbon dioxide analyzer manufactured by Horiba Instruments (Model PIR-
2000) were utilized to perform the testing. The stack gas conditioning sysiem consisted of a
glass wool filter and a hygrcscopié. 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 probe/three-way calibration valve assembly and through a
heated sampling line to the particulate/moisture removal system. The sample gas then passes
through a leak-free diaphram pump and flow control valve and into the sample gas manifold.
Sample gas flowrate through the system is maintained al approximately 4-5 Kmin (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 C0»
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% (CQp) full scale responses tor 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 CO05/0o concentrations (based on the instrument calibrations and

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

Instrument calibrations are performed on-site utilizing purified nitrogen, zero air {20.9%
O2), oxygen (in nitrogen), and CQs (in air) certified gas standards. Prior 1o the start of
testing, the instruments are calibrated directly by introducing each caiibration gas to the sample
gas manifold; a system bias check is then performed by introducing each gas at the probe/three-
way valve assembly. The calibration checks are repeated at the conclusion of the testing;
acceptable performance specifications include a zero/calibration drift of up to £ 3%. . The
instruments are periodically checked for interference from SOs, NOy, and CO with a maximum
response of 2% of full scale considered acceptable. Other gases are checked on a case by case
basis if they are expected to be present and/or potential interferences.




SAMPLING AND ANALYTICAL METHODS:
CARBON MONOXIDE - CARB METHOD 100 -
(CONTINUQUS MONITORING PROCEDURE)

Stack gas concenirations of carbon monoxide were determined in accordance with the California
Air Resources Board (CARB) Method 100. A gas correlation non-dispersive infrared analyzer
manutfactured 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 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 probe/three:way calibration valve assembly and through a
heated sampling line to the particulate/moisture removal system. The sample gas then passes
‘through a leak-free diaphram pump and flow control valve and into the sample gas manifoid.
Sample gas flowrate through the system is maintained at approximately 4-5 Vmin (to minimize
response time); sampling rate of the analyzer is approximately 1 I/min. ANl materials in contact
with the sample gas stream are either teflon or stainless steel.

The TECOQ analyzer determines CO concentrations by measuring the absorbance of the sample in the
infrared region. Gas filter correlation is employed lo improve the specificity and sensitivity of
the methed. Instrument outputs include a digital readout and 0-1V recorder terminals; full scale
responses are selectable in ten ranges corresponding to CO concentrations spanning from 0-1
ppm to 0-10,000 ppm. The data logger and strip chan recorder are connected to the appropriate
instrument terminals to record the analyzer output signal; subsequent data reductien includes
converting voitage outputs to CO concentrations (based on the instrument calibration and range
selected) and averaging concentrations for the time peried of interest.

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

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

Instrument calibration is performed on-site utilizing zero air and a CO in nitrogen certified gas
standard. Prior to the start of testing, the instrument is calibrated directly by introducing each
;alibration gas to the sample gas manifold; a system bias check is then performed by intraducing
:ach gas at the probe/three-way valve assembly. The calibration check is repeated at the
ronclusion of the testing; acceptable performance specifications include a zero/calibration drift of
p to + 3%. '
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SAMPLING AND ANALYTICAL METHODS:
TOTAL HYDROCARBON EMISSIONS - CARB METHOD 100
NTIN MONITORING PR

Stack gas concentrations of total gaseous hydrocarbons (THC) were determined in accordance
with the California Air Resources Board (CARB) Method 100. A Ratfisch Instruments, Lid.
(Model RS 55) THC analyzer was utilized to perform the lesting. 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 équipped with an integral heated filter/leak-free diaphram pump and a flame
ionization detector (FID). The sampling rate of the analyzer is approximately 4 Umin. 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

tnstrument outputs include an analog readout and 0-1V recorder terminals. The data logger and
strip chart recorder are connected 1o the appropriaie instrument terminals to record the
analyzer output signals; subsequent data reduction includes converting voltage outputs 1o
“concentrations (based on the instrument calibrations and 'ranges selected) and averaging
concentrations for the time pericds 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) cenified gas
standards. Prior to the start of testing, the instrument is calibrated directly by introducing each
calibration gas directly to the instrument; a system bias check is then performed by introducing
each gas at the probe/three-way valve assembly. The calibration check is repeated at the
conclusion of the festing; acceptable performance specifications include a zero/calibration drift
of up to £ 3%,
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VOLUMETRIC FLOW RATE DETERMINATION -
CARB METHODS 1 AND 2

Velocity travarses are performed at the sampling location In accordance with California Alr
Resources Board (CARB) Methods 1 (Traverse Point Determination) and 2 (Volumatric Fiow
Rate De‘terminaﬁon). The velocity pressure of the stack gas is' measured at each traverse point
in the stack/duct with a stausscheibe or standard-type pitot tube connected 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-
bulb/dry-buib temperature measurements.







PRE-TEST CALIBRATION DATA




sheter Box OO2

! CALIBRATTIGON SHEET
| Customer : GALSON TECHNICAL Serial
I"Date 06-02-90

CALCULATION DATA FOR RUN : 1 2
I l. Barvomeiric Pressure, P(B}: 30.30 30,30 30
2. Orifice Setting, Delta H : 2.00 0.75 6.
3. Finial Reading (Test) 315.401 326.098 337
| 4. Initial Reading (Test) : 304.904 315.955% 327.
5. Volume, V(T) Cubic Feet : 10.497 10.143 10.
6. Temp Initial T(T(I})) F : 73 74 74
s . 7. Temp Finial T(T(F}) F : 74 74 74
V8. Finial Reading (Box) . 17.424 28.153 39,
9. Initial Reading (Bux) : 7.006 18.002 29.
10. Volume, V(B} Cubic Feet : 10.418 10.151 10
| 11. Temp Initial T(B(I)) F : 75 78 81
12. Temp Final T(B(F}) F : 718 80 84
13. Elapsed Time, Minutes : 14.0 22.0 8.
Delta H(a) : 1.9746 1.9529 1
| Gamma . : 1.0084 11,0087 1
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Thermocouple Calibration Data

Type:

7‘4 (Stacds T Lw,w;-o coefle )

ICE WATER BATH N//p-

AMBIENT

Temp.CR

&30

Temp.9R
Standard Standard
- — 74

% Deviation % Deviation

tandard tandard
A% Deviation % Deviation

Standard Standard
ﬁ Deviation —_— % Devigtion

HOT WATER BATH

Temp .°R

Standard 69

77 oS

2 Deivation 0%

Standard

% Deviation

Standard

% Deviation

Daté: :51;37"5?29

Techn'l'?'ian: %f/“u 7%&& ‘




Thermocouple Calibration Data

7 5 o0k Thapmoconpe)

5 ICE WATER BATH  A/a AMBIENT
. Temp .OR Temp.°R
Standard Standard : . 530
ap—— .
% Deviation % Deviation O
Standard Standard : .
% beviation ' ¢ Deviation
Standard Standard
% Deviation — % De\n’_ati on
’ .
HOT WATER BATH
Témp.OR
Standard 672

73 -

% Deivation

Stand;rd

% Deviation

670
0.3%

Standard

% Deviation

Date-: o 5’4?’ ?9

Techni;i an:I Z//M-/ ézo




Thermocouple Calibration Data

Type: Reoke | = 6 - Stacr therm ssuple
I t - .- Gf - S‘L.\c,"t ﬂ\@rmuco-ff'f
ICE WATER BATH AMBIENT
. Temp .9R : Temp.OR
Standard . Standard SZ23IR
. ST- ) S23°Kk
% Deviation # Deviation o7
Standard Standard s23°R
ST-2 sz R
% Deviation % Deviation N/
standard Standard
% Deviation % Deviation
HOT WATER BATH
Temp .CR
tandard GEZ °r
ST~ €c3 "R
% Deivation ©H_(S Y, .
Standard ez °K
ST-2. cez
% Deviation C/ '
Standard
% Deviation

Data: (el 19 !qé7 -

Technician:

A\

[

S.




Thermocoup1e Cahbratwn Data .

‘4.-_

Type: ﬂ‘!e?‘ff oo/ .
ICE WATER BATH " AMBIENT
. Temp.®R - o | Temp .°R
Standard - - @2 ' Standard 5SS
m—{-L - T2 m-1-Z 52¢
% Deviation .00 . * % Deviation d.39
Standard R a4 " . | Standard S22
m--0 - Y22 M-FQ 529
% Deviation G9.-00 2 Deviation. O.7&
Standard - ] : Standard ‘
- % Deviation C % Deviation
HOT WATER BATH
Temp.%R
Standard - ' 72
- =L - €& 70
% Deivation . .30
Stand_ard ' 6 72
m=/-0 £70
% Deviation . .30
Standard
% Deviation

’ . 3 | .. | Date: /ﬂ/&’/g7
L =TInlef feépam?‘ure. o Technician: /& /;!/{;g?é\

O = Oullet e nperatwre




e AR o AT J AT R

Thermocouple Calibration Data

~ Type: Ch -T - G0z :
GCm- T - 000
l ICE WATER BATH AMBIENT
. Temp .CR Temp .°R
Standard Standard szz°k
' , cMI-cce s22°R
% Deviation 4 Devia®ion O/f_', -
Standard Standard S$Z 3L
LM-T ~&C) s23°%
% Deviation = Deviation 7.
Stand;rd Standard 2.3
% Deviation 4 Devigtion
HOT WATER BATH
Temp.cR
Standard CLze R
. -
Lm-L-00T 062 L
% Deivation )4
Standard L E
% Deviation C}a .
Standard

. ﬂ/‘)/ 50} Sheler _/7/@% /7(,*;975('0%9/55

% Deviation

Data: (e

s/ 7C -

TechAnician;

LS




S =S

Thermocouple Calibratien Data

B T o L R Sy

Type: é/‘ﬂf D -007 v
Cm-0 —oo !l T S
ICE WATER BATH AMBIENT
. Temp .°R Temp .°R
Standard - Standard sz3°K
o LM -e-cez s
% Deviation % Deviation oY
Standard Standard s2S %
(M -© 06! sz -
% Deviation % Deviation
Standard Standard
% Deviation - Devi;ti bn

HOT WATER BATH
Temp.9R
Standard {%éZ “R
Lm-C e te2 "¢
% Deivation (_Q/.Z
Stand_::lr'd éé 2 rQ
Gm -C ~co) GL2°R
% Deviation OZ .
Standard
% Deviation
) Date: f(:-/.*‘f/?c" -

ﬂ ry 5 s Sheter COule? f P/J?/f/‘aﬁ".'&

0 <

Technician:




(
| Thermocouple Calibration Data

_(Type: Impfﬂgz’f”
7

ICE WATER BATH AMBIENT
. Temp.®R Temp.CR
Standard Hag Standard $2¢
-2 4 92 -2 528
¢ Deviation .00 ¢ Deviation .00
Standard : Standard - ¥
% Deviation % Deviation
Standard Standard
% Deviation 4 Devi_ation
HOT WATER BATH
Temp.CR
Standard £72
-2 668
% Deivation .60
Standard

% Deviation

Standard

% Deviation

[&ﬁ&/fﬁfff Cutre -

Date: | ?1’2/£7 |
Technician: %M—b




RV VY S

THERMOCOUPLE TEMPERATURE CALIBRATION

ICE WATER BATH

| . Temp. °R
Standard . : . 497
Thermocouple L=~ &/ | 493°
% Deviation : 0.20
. Standard
Thermocouple -
% Deviation
Standard
Thermocouple

% Deviation

-

AMBIENT -

Standard ... ~ -
Thermocouple L~ Y

% Deviation
Standard
Thermocouple

% Deviation.
Standard
Thermocouple

% Deviation .

Temp .OF

53/

529

.35

) HOT WATER BATH

Standard
. Thermocouple L~ V
% Deviation
Standard
Thermocouple
% Deviation
Standard
Thermocouple
% Deviation

Temp. R

688
685
o-9¢

(M%’/ffff Galte

Date:- /(7//7/5/

Technician: X)W




|

- e b o

(T'Thermocohpﬁe Calibration Data

e .
e ’ ) L Type: OO 2
ICE WATER BATH AMBIENT
; Temp.OR Temp.°R CRr
Standard §7¢°  Geged Standard 5‘32 ‘IR
é -.OV{-!'.’-.'L ’ i "Cl ‘ At
-'J. .
% Deviation (/, % Deviation 7.,
Standard Standard

% Deviation

% Deviation

Standard

% Deviation

Standard

% Deviation

HGT WATER BATH

#
-

Standard G768

-~

.,ﬂ -_;'-_F
e, T

% Deivation

Temp.oR
T ;;ff.,_

O7

Standard

% Deviation

Standard

% Deviation

(oylrnser O Fe 7 /T»y_;;/efa 7 ve

[5/27?5/%(3
Technician: <J'§\ Q&:S:;J

Date:




Thermocoup‘le Calibration Data

Type 01/6‘1'7 &7( //”ff/’/‘?&’ 6’!;0/6

ICE WATER BATH AMBIENT
. Temp .9R Temp.OR
Standard - 4492 Standard S 27
©B8-1 : &9 E-7 $as
% Deviation - 0.00 % Deviation &.38
Standard ' Standard
% Deyiation % Deviation
Standard Standard
%2 Deviation 4 Devi_ati cn
HOT WATER BATH
Temp.OR
Standard T2
oL-1 7 2]
Z Deivation O.14
Standard
% Deviation
Standard
% Deviation
’ Date: ?/2/5'?

Technician: df ﬂM




[Thermocoup]e Cal1brat1on Data

(Type 0\/("/’ b&/f

' ICE WATER BATH

‘Standard

OB~ 2

% Deviation -

- Standard

% Deviation

Standard

% Deviation

*AMBIENT
Temp.9R Temp.°R
Ly 2 Standard 53
494 oB-2. SR7
o.40 % Deviation 75
Standard .
% Deviation
-Standard
Z Devigt‘ion
oven/
HOT Sty
Temp .°R
Standard & ?’ 7
OR-2. £E77
% Deivation AY
Standard
p 4 Deviaf'ion
Standard
% Deviation

Date: /0//7/87
Technician: /{9' W




Thermocouple Calibration Data

O-B'-T-coz

] ICE WATER BATH

) Temp.9R
1 Standard ~

l % Deviation

Standard

% Deviation

i Standa_rd

% Deviation

AMBIENT
Temp .°R

Standard Soc
0’3 - &o| s Z-.‘_'. ’b

% Deviation | 7«.-/0
Standard 26 ol
CT -7 Sz o€

% Deviation o2
Standard

y4 BE‘Ii;t}‘ on

HOT WATER BATH
Temp.oR
Standard é,é}?_‘{{_
& -col 662°K
% Deivation
ol WAL
% Deviation .
- Standard
% Deviation
Data: 1¢/79/90

| @ué’m 80)( 7_A€rmocou/o/@

Technician: [) <.




~

| Tsrpe: ]ofvbe—

Thermocouple Calibration Data

ICE WATER BATH

AMBIENT

Temp.OR
Standard - . 9es
-3 - ¥r3
% Deviation T S
Standard 955
7 w7
% Deviation ﬂ'l
Standard

% Deviation

Temp .OR
Standard S
P-3- S32
% Deviation 2.4
Standard 532
7= 7 S5 30
%2 Deviation & ‘7L
Standard :

% Deviation

HOT WATER BATH

Temp.9R
Standard 6 7
P-3 670
% Deivation &3
Stand.ard. 672
—y £70
% Deviation 0>

Standard

% Deviation

D;te-: 7"7}’/{)/ ‘g?

Technician: A K




Thermocouple Calibration Data . -. ~&
,*'-‘i"‘ .. . .'-- " . - PR S

Celbfte o

ICE WATER BATH .- BAMBIENT
. Temp.°R - C : Temp.®R
Standard - 492 ) Standard SO
Y-z - A2 P-2 533
% Deviation O _ % Deviation 0.
Standard jqz_ ~ . | Standard 30
£- | : 492= £-1 szB
% Deviation - O | % Deviation. o4
Standard _ 492 Standard ‘ s30 .
p- 492 | P 523
% Deviation 0 : % Deviation 014}_
HOT WATER BATH
Temp.oR
Standard - 670
-2 70
% Deivation . o O
Standérd‘ ' 670
N g £7¢
% Deviation : a)
Standard 675
P-4 - 670
% Deviation _ O

e BUbUST 211939

Technician: %,A
. -~ ~
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ON-SITE MONITOR CALIBRATION DATA
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@ Galson

————t TeChﬂical Services
el

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS

) -7 . .
ranci.0._Gesrgio e lie o 57-272,6F

Source l//ﬂ'.-’- :é c(;( }mus'f"

AR :

Operator
Commaenls: -
Pollutant 6(9 Anahger . O, / f(o /J"'J([ lfg
)I a—
V . -—p 4 ! 9. - -
" Run Ne. J Date/Time — - = /'y(/ (8. 27 /25 )
’ : o 5-./'9‘9‘2;;/‘,&
Initial values Final values AT
Analyzer System System System Sysiam bias Drikt
Calibration Calibration bias Calibration
Response Response (%> of span) Response (Y= of span)
Zero gas 0,0 0/‘0 &’ O ﬂ,O d,-O é»-&
Mid-range | 76 7 76 7 (/’),ﬂ 7/9’ lf —0.'05 -0, 0%

7/2/20 /555~ /
Run Ne. ; Date/Time / LR / 7 ?
Initial values Final values
Analyzer System System System Sysiam bias Oritt
Calicration Calibration bias Caiibration
Response Response {%% of span) Responsa i (% of span)
Zero gas /7.0 &,0 .0 {9-0 ﬂ:’_‘j VP,
. .o~
Mid-range 757 7{ 7 Cj‘& 7 7 7 FL:}' 2 T L
: ~ R R P 2T e
Fun No. - 3 Date/Tima :// : / - A :
Initial values Final values
Analyzer System System System System bias Drift
Calibration Calbration bias Calbration '
Response Response (% of span) Response (Yo of span)
Zeogas | .0 T 0.0 | 2.0 I, )
. c—, ae - ~—— /s 4 ]
Mid-range KR Y , /’ 0(/; 75‘ 9, _&r /-/ _y’//

System calibration respansa - Analyzsr calibration respansa

System calicration bias = x 1CQ

Span

Final system response - Initial systam caiibration responsa responss

Ddh - x 100

Span




Span

& | PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
Galson ) . P /J;'L’_:" _:-" --"'"-‘. "—, ) g}-’
“=—="Technical Services Plant 1. D. -~ ‘_‘ —+ 2 = Project No.
| 1.} = .' R
c Source & X 3 & /FV ‘Operalor = AN
omments:
Pollutant é‘j Analyzeri. D. Ll o M / / ?/g
-7 f/ /0
.I
1 initial values Final values
Analyzer Sysiem System System . System bias Drik
! Calibration |, Calibration bias Calibration
Response | Response {% of span) Response (% of span)
I -~ A 27
Bl c S /. s ,./'.\4 R
i Zerogas |7, {7 o .-9 ¢ 9 9» 0 Caf, 0 AL 27
1 ) o~
el ’ s ~ /- ' 17’ 7 el -~
IL Mid-range 7"4 ? / £ J/ oy Cj 7 &' 0,
. S .J:-/“ 3 Y - L’J o oy,
Run Nao. Date/Time 7/./,’ 7 /‘{ﬂ 7 7 .
|
! Initial values Final values
, Analyzer System System System System bias Drik
Calibration . | Calibration bias Caliration
! Response | Response (% of span) Responsa {%e of span)
- E Zera gas P 3 _’—' ¥ NS zZi :), .'\
| vange | o | Ve s | 20 750 VD3 -3
: s Lot PR i -
Run No. Date/Time ?/ )/-/‘:) L2 D52
I' Initial values Final vaiues
i Analyzer System System System System bias Drift
{ Calibration Caliration bias Calbration
Response Respanse % of sgan) Response (%% ol span)
r . R
Zero gas N £~ e j() 2.0 (__?*c..;
- = - . 4
vicange | 7 | 767 | 2O 769 |rwod | #Je)
Systemn calibration raspensa - Analyter calibraticn respense
System calibration bias = x.1CQ -
- Span
Final system response - Initial system calibration respansas responsa
Orft - x 1C0




% Galson

— = . Technical Services
et

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
Plant L O. 6@@/‘4 ﬁ("ﬁff_ Project No. S9-072, G/J
Un, T SERAUUST e AR _

Source R
Comments: ) ) ' -
7 A i
Pollutant (0 Analyzer!. D. /ZC@L}* ’ L/ Z
Z /20 Ly=1156
Run No. Date/Time 2 € { _
lnitial values Final values
Analyzer System Sysiem System Systern bias Orift
Calibration Calibration bias Caligration
Response Response (Y% of span) | Response % of span)
) i~
Zamo gas 69{7 &0 J).O 0|0 &0 d—"‘a
S ’/
Mid-range 75 7 76 7 ﬂfa ;éz - &a&g ‘ﬂ' &s
Aun Na. Date/Tima
Initial values Final values
Analyzer System System System System bias Drift
Calibration Calibration bias Calioration
Response Response {% of span) Responsa (Ve of span)
Z2ro gas
Mid-range
Run Ng, Date/Time
Initial values Final values
Analyzer System System System System bias Drift
Calibration Calibration bias Calibration
Response Response (% of span) Responsea {%e of span)
Zemo gas
l Mic-range
- System calibration response - Analyzer calibration rasconse
System calibration bias = x 1C0
. Span
Final system respanse - Initial systern calibration rasponsa responsa
Orift = x 1CQ

Span




& POST-TEST SYSTEM DRIFT

CHECKS

PRE-TEST
& Galson Lovampriy P L . $F-372 L
-.r:-_-_:"—"_ - Technical Services Plant . D. ree ':/" Z ht - Project No.
c Scurcs Uy 7L S £X Z’-._yu ,.s‘+ Operator ﬁ/e
emments: -
) 7 PR ’
Ay K vide
. : . ;_'_’ . ‘/.} '} !
lnitial values Final values
Analyzer System Syste'm System System bias I Oritt
Calibration Calibration bias Caliration
Response Respeonse (% of span) Response %% of span)
: -
Zemgas | N, 0 | 0.0 O 0.0 O, O o.0
. "N - > praps
Mig-range /{_/,f);‘;‘) /[//;7'7@ L'-".-O /yf—?’o 59‘0 &‘0
2 BV ls TS =
Run Neo. £ Date/Time 7/ {'.-//u/ : 7,1 - 7/ /
Initial values Finz! values
Analyzer System Sysiem System System bias Orilt
Callbration Calibration bias Calizration
Response Response (% af span) Response (% of span)
a : - o frp) )
Zogas | D,0 | 0.0 | 2.0 |00 O 2.0
. . O ol ; 2 -~ ,{\
Mid-range /" /ﬂ Vo &_ (;) /0'2 2.2 [ &
7 - '-‘-. e s - -— I
y . . -~ 0. e b -t
Aun No. _— Date/Time : / & L
Imitial values Final vaiues
Analyzer System Sysiem System System bias Orikt
Cailyration Calibration bias Calbration
Raesponse Response % of span) Response {% of span)
o~ . . ~ ﬁ f‘\
Zero gas &'_a . C) / 0 ) ST SE
Mid-range /.’7 = /} ;-\ C‘. - = ] o, -
— __,"‘* - e -..“/ o~ ~ - -
: Systam caiibration resconse - Analyzer calibraticn responss
System calibraticn bias = x 100
. Span
Final sysiem rasponss - Initial system calibration response response
x 1C0

Drilt =

Span

—a




PRE-TEST & POST-TEST SYSTEM DRIFT CHECK

! . 73 d IR o
E @ Galson p -',-/-_d'-vlv'_]_) f{?,)r“"_‘i_. Proi S Lo
“Z==" Tecnnical Services lant . 0. = e roject No. .
| Ur7 2 Sebovel 87
! - Sourca L v Operalor = .
| Comments: R
E Poilutant C‘C":’ Analyzer |, D,/ Yoo p £
¥ FlF oo
-
' ///G - — D R
Run No. 7 Date/Time 7/"’ 7o /“955- /ol ““‘71
i Initial values Final values
Analyzer Sysiem stzem System Sysiem bias - Dri&
| Calibration Calibration bias Calibration
' Response Response {% of span) Response (% of span)
. i/ “ /ﬂ H - . z -
Zero gas el C//a/) o .\_,/; f‘)/ﬁ ;OS5 a/NEe
: ¥ A ~) s . v
veanee /0.2 |22 |0 (422 | 90 | D
'E RS G r e P
‘Aun Na. ‘5' Date/Time Z//%C) Sl ST
; Initial values Final values -
Analyzer System System System System bias Dritt
Calibration Calibration bias Calioration
Response "Response {% of span) Response (% of span)
- - s ", - _“:l - ) . I .
Zerg gas R S k P C) £ ("'5 ¢ . ﬁ
- - ;A ) I E -3 > - ~ ~
| Mid-ange |7 7 L 2D | SI2 9D ¢
% gy -~ 243, . oy .“.‘"'f‘
Run No. -% Date/Time Z/ r/7ﬁ DS /-"‘}"5 ~
Initial vaiues Finai values
Analyzer System System System System bias Dritt
Caiibration Calibraticn bias Calration
Response Hesponse (% of span) Response {% cf span)
r .- ) N I -\ Ph) ~~ e o~ ,-A
Zero gas VR N Colm s r2.C AL O
) .o ]
[ Mid-range _,'f_'"_, I :’_ ' ; vy 0 /02 ﬁ"& &‘0

Sysiem calibration bias =

Systam calibration resoensae - Analyzer calibraticn responsa

x 160

Span

Final system response - Initial system calibration rasponse rasponsa

Ol =

Span

x 100




@ Galson

——— It Services
=~ Tech wcal

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
Plant . D 6(@(61 "G{ Paf{’ {[,‘C— Pfoiee: NO.‘S ?‘& -’,2- éﬁ

Un't 3 £xhausT AR _

Sourca Operalor
i Comments: »
- Pollutant CQE_ Analyzer | D. ;f,:}f‘\ rﬁﬁ .
PTR QZTID
/ f-,f/_-'.fa / ‘/' — é
Aun No. ; Date/Time 7 c : / ' / / / 5—
Initial values Final vaiues
Analyzer System System System Sysiam bizs Drilt
Cazlibration Calibration bias Calibralion
Response FResponse {% of span) Response (%% of span)
o P i )
Zem gas 5)’ 0 0 S &'a &-f;/ 0" a 69“
| i ,
Mid-range | /;7 ;. /ﬂ 2 d & _/-5’, 3§ /’ OZ., /, 9
Aun No. Date/Time
Initial values Final values
Analyzer System System System System bias Orift
Calibraticn Calibration bias Calioration
Response | Response (% of span) Response (%% of span)
Zara gas
Mid-range
Run Nea. DatefTime
Initial values Finai valuves
Analyzer Sysiem Systam System Sysiem bizs Drift
Calibration Calibraticn bias Caiibration
Response Responsa (% of span) Responsa {% of span)
Zero gas
Mid-range
System calibratien respenss - Analyzer zaiibraticn resconse
; System calibration bias = x 100
i . Span
: Final system resoonsa - Initial system calibration responsa rasponse
Drlkl = z 100

Span




’1- | 3B Galson

=" Technical Services

PlantI.D.-'"f’/"/.n_-, /Dyfo(rc

Project

Source Wﬂf.fg f{}ﬁp;}_

No, .

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS>

-t ..‘/‘1 ™

- /3

s LTy

Operator if/ﬂ@

Comiments: : .
Pctlﬁtam 2)_ Analyzer . D. _[‘/? -—22&:?
Run No. ! Date/Time 7”}/75 /d 2Z — /255_
) : &5 S
Initial values Final values
Analyzer System Sysiem System System bias Driit
Calibration Calibration bias Calbralion :
Response Response {% of span) Response {%% ol span)
Zero gas ,,."’\-" 5 [-1, ) (7 & 0 0 a 0 0’ o
wwss 7.0 1/2.0 10-0 1120 [0t o7

2

Run No. Date/Time 7// /70 /4S5 =)/ 7
Initial values Final values | '
Analyzer System System System System bias Orift
Calibration Calibration bias Calibration ,
Response Response {%% ol span) Responsa {% ol span)
s | p.po |00 | 22100 | 0.0 |20
l Mid-range 177 :}' g, o, Z) I) | O~ & o
3 - > 2 e _
Run No. - Date/Time -2’/',--"/19 {—’d 72)
Initial values Finallvalues
Analyzer System System System System bias Driit
Calibration Calibration bias Calbration
Response Response (% of span) Response {% of span)
Zero gas N Y \ o A Lt
| Mid-range - = e o0 oy,

.Sysiam calibration bias =

Orift =

System calibration respanse - AnalyZer ¢alibration responss

Final system response -

Span

Initial system calibration responsa respcenss

x 100

Span

x 1C0

g




@ Galson

——— ; ervices
=" - Technical S

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
TGS

‘/- e -~ ; .
Plant . D. o2 €207y re g’“;’f-' Project Na. -

fr_ylrf— S Ex byt

/‘ "
Operator /)/‘1

Sourcea .
Comments: ~
XS Y D,
Pollutant &_’ Analyzer |, D.-{ 20D
., 7
. o c— )22
Run No. 5/ Date/Time ‘7/' 0 /00 /"—-"'* 5
' Initial values Final values
Analyzer System System System System bias Drik
Caiibration } Calibration bias Calibration
Respanse Response (% of span) Response {%% of span)
)
zmoes | 08 | 0.0 | 0.0 0.0 5.0 |o.0
. V o R IS
Mid-range }2:_/7 j?,& ﬁr@ f’?.z T (/; f) "j» ?)
. - /—‘Z? = ; - +
RAun Na.. Date/Time 7/>/ /& w 7 V‘s_
Initial values Final values | ‘
Anaiyzer System System System Systam bias Drift
Callzraticn Calibraticn bias Calibration .
Response FRespaonse (% of span) | Response (%> of span)
. - LN - - = e
Zeogas | - D P, Ay ﬂ oY) 7. 20
| Meange [/2,2 | 722 | Lo |Mg |20 |
2L ST 4IPS S5
Initial values Final values
Analyzer System System System Sysiem bizas Drift
Calibration Calibration bias Calbration
Response Response {% of span) Response (% of span)
-
. N SN
Zero gas Ofo &f& &,0 ._//’} ., cFL? s
. _ += - - 2 S
Menee /74 |76 (2.9 1176 |00 | O
System calibratica respense « Analyzar calibration respensa
Sysiam calibration bias = x 1C0
- Sgan
Final system respense - Initial system calibration rasponsa resoonsa
Drilt = x 1ca

Span




PRE-TEST & POST-TEST

- SYSTEM DRIFT CHECKS
& Galson Geoimne, Bk  sorpr G
“Z====" " Technical Services Plant . C. "C" & + Project No. Ej
Source Uwn T M Operator J{;
Comments: &
Pollutant _ Analyzer 1. D. I / Q
Run No. / Datefl"me //// - //-(é
Initial values Final values
Analyzer System System System System bias Dritt
Calibration Calibration bias Calibration -
Response Response {% of span) Response (2% of span)
Zero gas 0. O 2N, (9‘-(9 @& 0~O &-\0
Mid-range ;/2 ,r& /2 O &, e /2/ f—ﬂ, L( 72, %{
Aun No. Date/Time
Initial values Final values
Apalyzer System System System Systern bias Cri&
Calipration Calibration bias Calioration
Response Response (% of span) Responsea (% of span)
1
Zero gas
Mid-range
RBun No. Date/Time
Initial values Final values
Analyzer System Sysiem Sysiem Systern bias Drift
Calibration Calibration bias Calbration
Response Response % of span) Response (%o of span)
Zero gas
1 .
o
Mig-range
-System calibration rasponsa - Analyzer calibration responsa
System calitraticn bias = x 100
. Span
Final sysiem rescenss - Initial system calibration resoonss responsa
Drft = x 10C¢

Span

g




' .i &R Galson

T 1 vices
" Technlcal Ser | =S

Project No,

Operalor /‘,/)“/e o

. Sourcea .
: Comments: ' ‘ - I ol
Pollutant l H C Analyzer 1, D. VLT WX
IRy AR
Run No. _| Date/Time . A’/ & 271255
: : = O ~5elppm e !
Initial vaives Final values
Analyzer System - System System Sysiem dias Drikt
Calibration Calibration bias Calibration
Rasponse Response (% of span) Response %% ol span)
Zero gas er@ o0 0.0 &0 ‘Cﬁfo O
Mid-range | '7‘5_3 (fbj o0 5/55- f 2 L'{J +2, )7/
- -~ /3 — 7 -4
Run No. & Date/Time 72’/ ¢ /17/5!‘5‘ / /- /
Initial values Final values -
Analyzer System System System Systern bias Drft
Calibration Calibration bias Calibration
Response Response %% of span) Responsa (%% of span)
a S ’-} Sy i
Zero gas e, e .0 (_/,C’/f) &0 d@
Mid-range 953 ﬁ/jj &° o 750 -2 6 -2 &
S —

Fun No.
Initial values Final values
Analyzer System System System System bias Drift
Calioration Calibration bias Calibration
Response Response (Y of span) Response (% of span)
e Zi A A iy . c R
Zero gas 5.0 2. S (/_-g_’} o C L
a' / r__-? Urq {' -> -‘,’l .._) -_] " ——
Mid-range 4143 =5 O _ 0 -2 4 ol
System calibration response - Analyzer calibraticn resconss
System calibration Dias = x 1€Q
. Span
Final systam rasponsa - Initial system calibraticn responsa resconsa
Drlt = x 100

Span

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
.-’ 9 . /‘,‘ .
pantl 0. 1ECrgrg lecrs

Mns‘-f- 3 {X}?f{u.ﬂl

-+
-

. - PR — e .;-
7/ “/L/_/J ._’:/‘L" .1/‘- -".."
Cate/Time i i

S 7:7, G /;C.




PRE-TEST & PQOST-TEST SYSTEM DRIFT CHECKS

i a -~ ) .f /f_. A . ‘j...
.! Eﬂ?c!l?egg Plant . 0. &= :‘ 2 ‘/_ i Farir,. C Project No. — ,,.‘ < )
% = Sourcs um’f ->> A"W ./_ . Operalor jﬁQ
omments:
Pollutant é Analyzer!. D. ﬁﬁf’(;ff/

| K-

. /4 / /oo
1 Run Ne. 9 Date/Time 7/ ?0 /005- /.-_.--- e
l : ' Initial values Final values
H
Anzlyzer System Systemn System System bias Orig
Calibration Calibration bias Calibration »
Response Response (% of spany) Response (% of span)
Ao, - 0 -
Zero gas =, o, (fﬁ(j ./:)»_7 e Jf@ PN,
Mid-range 6’},’—_5‘ '7/_: Ry > 7 H %[0 "',2 ’ é - :2 é
3 D he 9D — e
Run No. ___ Cate/Time .~/ ~— = *’t/ £y 75
tnitial values Final values |
Analyzer System System System System bias Drift
Calibratien Calibration bias Calieration
Response Response (% of span) Response (%% of span)
I Zero gas - S o ol - : i
- - t ‘ 'y a-[.,_t - f
| Mid-range oo R Il IR 7T =] & -~/ &
- /1' — R
” . / V,' ,/) G - J’,-' '-.,. -
Run Na. { Date/Time ‘Z/// /_D /./;.f b ,/v - .D
Initial values Final values
Analyzer System System System Systemn bias Drit
Calibration Calibeation bias Calibration
Response Response % of span) Response (%% of span)
zogs | O.0 | 00 | P00 (P | 26 -0
. - ;T 1oL _ -
| Mid-range L-/_-; 3 ?/_3_5 &, 0 _ 7O /, 6 / &

System calibraticn bias =

System calibration response - Analyzar calibraticn resconse

Span

x 1GQ

Final system responsa - Initial system calibration responsa respensa
Orift -

Span x 10C




&1 Galson

—— ; tvices
e Technical Se

PRE-TEST

& POST-TEST

Comments:

Sourcs \A V\l‘r_ g CC(AU‘J/

Paollutant 7/‘/(

=

SYSTEM DRIFT
'y
Plant I. D. 690_)"! f@( f‘?(/FJ C Project Ng. ¢077 6/

Operator [ £

Anzlyzer L. Dﬂ/i{J Pj-:’ 5_

owartms TLLEBO L1/ 156

Run Na.
Initial values Final values
Anaiyzer' System Sysiem System Systam bias Criit
Calibration Caiibration bias - Calibration :
Response Respaonse {%% of span) Respaonse (% of span)
Zero gas &f& d)»& O"a &,0 &na Cpn&
Mid-range ‘7':5 3 %f-ﬁ af‘a %’B &‘ a O’ 0
=
Run Ne, Date/Time
Initial values Final values
Analyzer System System System “Sys:em hias Drift
Calibration Calibraticn. bias Calicration
Hesponse Respanse (% of span) Responsa {2%% of span)
Zero gas
Mid—rang}e
Run No. Date/Time
Initial values Final values
Analyzer System Sysiem System System bias Drikt
Calibration Cafibration bias Calbration
Response Hesponse {% of span) Responss (% of span)
]
l Zero gas ..
‘ Mid-range
L
Sysiam calibraticn respensa - Analyzar calibration resgoense
System calibration bias = x 1CQ
. Scan
Final systam resoonss - Initial systam calibration response respensa
Drlt = x 100

Span

CHECKS




@ Galson /|

PRE TEST & POST-TEST
pant. 0. Geergie Beific

S Yori x:M DHlFT bh:u&::
"ERADD 4P

Project No.-

== -Technical Services

Scurce - D /f"f _?{X)WVJ% Operator /ﬂﬁ

Comments:
Pollutant ( O Analyzer . D.Z: (ﬁ/ffgf/ 6/
Run No. / Date/Time /[3/55 g955 - /?3 71
-204%7
Initial values Final values
Analyzer System System System. Sysiem bias Orift
Calibration Calibraticn bias Calbration
Response Response {% of span) Respanse (% of span}
Zemgas | /A, (D 6»0 | OO D, &ﬁ@ 00
- o . .
Mid-range QQS-C _(051/ 0/-0 20 73 ’Pz 0 : 2%
- -
Run Na. Q‘ Date/Time ///}/@ /{5 4/ / /fa
Initial values Final values '
Analyzer System System System System bias Orift
Calibration Calibration bias Calibration
Respcnse | Response (% of span) Rasponse (% of span)
Zera gas &,0 .‘ &0 &0 20 .0 @z@
Mid-range ’?'S‘Cf 2057 OD 2/0_3 f"2 2 +2;2\
Jrt = _—
Aun No. _—~ Dale/Time /'/ /J U{D OD 7'0 EA
lritial v;lues Final values ‘
Analyzer System System System Svsiem bizs Drift
Calitrztion Calibraticn bizs Czizrzten .
Response Response (% of span) Respansa (¥a of sean) _
Zero gas e L-’: _‘ a:" -C .9 - \5} L; D __:) - m:‘
. N e e < _:'.__ - \ /T‘: M T ;

System calibration bias =

Sysiem calibration responsa - Analyzer calibration rasponsa

x 100

Span

Final system rasponse - Initial systeam cafibration responsa respense

Drilt =

Sgan

x 100




Fro-lzol & FPUST-TEST SYSTEM DRIFT CHECKS
@ Galson Plantl D 6.‘(’("6//6/ f’j(,//[/C Prq[ec' Na. -ﬁa7} 6”
== Technical Services /
| Source LiEr # 3 Exhnyst Goeratar A) -
Comments: //g
Poilutant (0 Analyzer |, . 72(/& ﬂ
. werime L1LID1350~455
Initiab values - l rinal values
Anzlyzer System Sysiem System Sysiam bias Oritt
Calibration Calibration bias Caibration
Response Response (%% of span) Response (% ol span)
woss | DO | A0 |0 oo | 2o |d.0
. - e’
manege (2057 | 20591 4,0 |0y | =0.9 o7
Run No. Date/Time
Initial values l Final values
Analyzer System System System Sysiem bias Drift
. Calibration cCalibration bias Calibration
Response HResponse (% of span) Responsa (% of span)
Zzaro gas ’
|
Mid-range
‘Run No. Date/Tima
E Initial values Final values
Analyzer System System System Sysiem bias Drift
( Calibration Calibration bias Calbration
‘ Response Response . | (3% of span) Response (3% of span)
[ Zzmo gas
! Mid-range
Sysiem calincatian resconsa - Analyzer caiibration resoonse
Sysiam calizration Sias = . x 1C0O
Sean
Final system rasoccnse - initial sysiem calibration resconse resoonsa
Oﬂll": - — X 00

. Dean




B i LI

]

e e A G mln o

@ Galson

Technical Services

FRZ-TE5T

& FOST-TEST
Plant 1. D. /"5”'0)/@ Tg/(‘r/:(

ST =M

Project No.

DRIFT

CHECHKS>

SY-0p2.67

Sourcs 5O/Pf#3{/*/7JL7Loperalor A/g

Comments:
: Pollutant w‘__)_\ Anaiyzer !, D. H&ffg/ﬁ
LR 2220
1!Flun No. / Date/Time ////éa 5\‘ /?3?[
imitial values Finzal values

Anzlyzer System Sysiem System Systam bias Drik

Calibratien Calibration bias Calibration

Response Response (% of span) RAssponse {25 of span)
[ Zerogas &,@ ﬂ»@ 0;-'@_ ﬂ,,& @ &) 0 0
,_:_Mid‘range /ﬁ, 1 /ﬂ,z 0»"‘@ /ﬂfﬁ—— 2& Q/O

2

Date/Time ///):7/({7(9

/5347950

A‘:
.]
!

Run No.
Initial values Finaf values
Analyzer System System System System bias Drit
Calicration Calibration bias Calibration
Response Responsea (%% ol span) Respenss {% of span)
r ] ‘?\ o P :
zoges | .0 | L2 (OO0 (0.0 | O |00
s on Y i 0
| Mwoee |2 4 |7 20 (w2180 (&0
-— — P p—
L fr AN )T S
Initial values Final values
Analyzer System Systam System System bias Drikt
Calibration Calibration dias Calibration
Response Response % cf span) Response (% of sgan)
. | A 7 Ave S ST
Zero gas vy A I (:) LaeC -0 AR
' ' = A N
\id-ranqe te) m / ﬂ
I Mia range .- /'- :' ", 2 .':__'/ -~ O . /&’2 o ’0 0 .--”

Sysiem calibration bias =

Onft -

Sysiam caibration rasaense

- Analyzar calibeaticn resocnsa

x 160

Final system resocnss -

Sgan

Initial system calibration resoonss resconsa

i~
-

~ail

z 1CC

e

I~
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@ Galson

~== Technical Services
T

LJ:"\I ‘ Lu.._\_.r\::

a0, OOyl BUEIC. aopene. STL726F

PRS-l DDl & PUDL=IZD ) DTS

Sourcs Bﬂ’/(ﬁ / ?d")‘éx/w’“ Qperalor /&/&

Commentis: sue 1 -r-
Pollutant (O_L Analyzer . D. }' /”
Fi /f— PR/A4
»
: Run No. ,71- Date/Time .- 4 % % /-; & '/ .S_
Initial values Final values
i‘ Analvzer System Sysiem System System bias Orix
Calibration Calibration bias Calioration -
i Response Response % of spany Response %% of span)
zoss | 0.0 | 20| &0 | 00 W, o,
. L‘: --2 -
Mid-range /5),2 L/ﬂ’l //42 r/? .& ?0
Aun No. Date/Time
Initizl vaiues Final values
Analyzer System System Sysiem System bias O
Calibration Calibration bias Calioration
Response Hesponse % of span) Responssa (%% of span)
, Zero gas
L Mid-range
fAun Ne. Dale/Tirme
lnitial vilues Final values
Analyzer System Systam ~ System Sysiem bias Dritt
Calibration Calibration bias Calration
Response Response % of span) | Response {%e cf span)
l Zaro gas
| Mic-range
) Sysiem caiibration rasporisa - AnaisTar calinration resocnse :
Syz:iam calibration Sias = — x 160
Span
Final sysiem rasocnsa - [nitial system caifzration resoonse tesconsa
onf - x 1CC

Sgan

- ——




PF{E TEST & POST-TEST SYSTEM DRIFT CHECKS
Plantl C. é"bé‘“ "7 "f /Q/(///L Project No.* (4/-§7D, {lj
b’o;p 9 £x /)Ju, 7~ /5/@ '

£ Galson |’

S~ ~Technical Services

P t Sourca Operator
omments: .
Pollutant 2 Analyzer | 0.L. /'3 2290
~ 22
Run Ne. / Date/Time ///3/?& &?5_5_: /=53 L/
InItig.l valyes Final vaives
Analyzer System System System Sysiem bizas DriRt
Calibration Calibraticn hias Calfration
Response” | Response {% of span) Response (Ya of span)
Zero gas &.0 0,0 ﬁ,@ 0/@ ﬁ"‘& @, @
Mid-range | 7; 7 7{ 7 &-ﬁ 7’ Cf 7'&- 8’ 7..&, g

Run Na. j

Date/Time . ///3/(?0 /Jrjy_/73fﬂ

Initial values Final values
Analyzer System System System System bias Orift
Calibration | Calibration bias Calicration
Response | Response %% of span) Rasponse {Ye of span)
Zera gas 5,0 f} (7,;7 /ch ﬁ,@ @,27
e | 7.7 17, 7 100 1.7 |0 _ap
.3 | J17y g i
Run No. . Date/Time ¥ = . A
Initial values Final values
Analyzer System System System Svsiemn bizs Drikt
Calibrztlion Calikraticn bizs Caizraien . ,
Response Response (%o of span) Response (% of span)
Fom M Y0 Ay oY
Zero gas Soa R Il A L. -
. - '! - i.’ -} - /‘ -] s "4‘\‘. o !
e B R B Y A o N S N

. System calibraticn bias =

Final system resgonse

Orilt =

System calibration respcnse - Analyzer calibraticn response

x 1C0

Span

- Initial systam calibration responsa respcnse

Span

x 1Q0




T T PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
@ Gals On Planti. O. G'FOK{\fC) EJ(,{’C— Project Ng. §7—& 79'6’0
~ZZZ=S Tecnnical Services h +_ !
- Sourcsa 80 ‘fr 3 éA d_‘lj Operator /&A
Comments: _
Pollutant 0"’__ Anzslyzerl, D. ;-@)‘26@
-
/47 -
Run No. L‘/ CaterTime ! £ 0 /350 /ij-s
Initial values , Final values
 Analyzer System Sysiem System Sysiam bias Drits
Calibration Calibration bias Calipration
Response -Response (% of span) Response (2% of span)
Zero gas (DG’) 0.0 &/‘D &.0 é@ Cg,a
Mid-range | 7{ 7 ?’ 7 0 0 7{ ; ﬁ" CQ 0" 0
Run Ne. Dzte/Time
iritial values Finai values
Anaiyzer System Sysitem System Systam bias Creift
Calibration Calibration bias Csalizration
FResponse Response % of span) Responsa {%% of span)
Zera gas
l Mid-range
Fun No. Cate/Mime
Initial values Final values
Analyzer System System System System bias Drift
Caliration Calibration bias Calibration
Respanse Response % of span} Response (% of span)
Zero gas
Mid-range
Systsm calibraticn rasponss - Analyzar caiferalion rescconse :
Sysiam calicratica bids - x 1CC
. Span
Firal system respensas - [nitial system calibration response resoonse
Deft = = x 1ca




— o= —

&« PUST-TEST SYsi=M DRIFT CHECKS
Plant |. . /':’f'cﬁ}'é Tgﬁ/JC Project No. +5 9/07—? d}&
Source ﬁﬂ’)élf #3{)(&/%% Operator A}ﬁ

Pollutant 727}4— Analyzer I Dﬁﬁfqué
/558

Date/Time . /(/g/é’a ﬁ?fj—’ /35}1

rac-looi

@ Galson

M Technical Services

Comments:

- Sysiem calibraticn bias =

Final sysiem respense -

Oeilt -

System calibratica rasconse

- Analyzer cafibraticn resconse

Run No.
| Initial valyes Fina! values
Analyzer System Sysiem System System bias Drifs
Calibrztion | Calibration bias Caliration
Response Response. {% of span) Response (%% of span)
I Zero gas 0, 7% 5,’0 _5_: 0 0'0 0’0 "‘Z &_:
1 Mid-range 75_3 7_5_3 éaa 7{0 0. 6 ~-0.6
Run No, 2 Dazte/Time ///.?/?& /5))7-/57;&
Initial values Finai values
Analyzer System Sysiem System System bias .Orik
Calizration Calibration bias Calibration
Response Response % of span) Responsa ('% of span)
|z (00 (0.0 |20 =SS0~/ O | /D
- -
| Mid-range ?53 453 (9.. & /75/0 ' "’2' é _2. é
Aun No. j Date/Time /l/%/@ ..0{/-?0 '—./’55'
tnitial values Final vaives
Analyzer System System System System bias Orilt
Calibration Calibration bias Calibration
Respanse Hespanse. (%% of spam) Response {%% of span)
| Zero gas ﬁ 0 ﬂ 7 & 0 LD tv £ / 7
: . ) —
;| Midange 7/;/ A ﬁ_ﬁ c_Oe O S 0 ’2, / “‘j/

x 1¢0

Span

initial system calibration respensa resconse

Span




PRSI SN I SR &SN A

@ Galson

o Technical Services
e

PRE-TEST & POST-TEST SYSTEM DRIFT CHECK
Plant I. O. J(O/‘&I/Q /!/{:C Project No. 5?‘(07 éf’d
Source 'a/ff éé’/w/_c}perator A/)/d

Comments: 7: f(
Pollutant _Z i?’é Analyzer 1. O. @" ‘*""f ffj‘j
! //gggpégi_ "jﬁ?«-—//’éfs
' Run No. Date/Time /,/ rj /Cﬁ /‘}*> bt 4 —5—
Initial values rinal values ]
Analyzer Sysiem Sysiem System Sysiam bias Orifx
i Calibralion Calibration bias Calration
f Response Response | (% of span) | Responsa (%% of span)
Zero gas @,& &_C? @,& _—570 -K @ ../0
| wemese | Y26 |90.6 | D0 SO |+/9 79
Fun Neo. Date/Time
Initial values Final vaiues ' ]
Analyzer System System System Sysiem bias I Dritt
Calibration Calibration bias Calibration
Response Responsa % of span) Response Y2 of span)
Zero gas
Mid-range
fun No. Date/Time
Initial values Final values
Analyzer System System System System hias Drit
Calibration Calibration bias Calibration
Response Response % of span) Response (3% of span)
Z2ra gas
Mid-range
Systert calibratien resconse - Analyzer caiizcraticn resocnse
Sysiam calbraticn bias = ——- x 1C0O
Span
Final systam resocnse - Initial system calibration resoonsa resocnsa
Drt - x 120

Soan




POST-TEST CALIBRATION DATA




Gal on | - POST TEST CALIBRATION - DRY GAS METER
S ... Plant GELRAEIA L PACIEIC. CJdob2aF2226F
| T'?:'i{?-?gé:\%" L Source AT N .. " Meler Box ID20 2,
Tk ) 8480329 : Baromemc Pressure, in Hg_l_?__ Dats _7/20/9n
;! ’__7 e TEST METER |. DRY GAS METER
| lopFice [GAS | TeMP. | GAS | TEMPEAATURE DATA'E ™E oy ] s
| RSt | YOS ine | Tow | oo [ Toms | Ak
N 192.6 22
: . 73 2/
3 10O S5 | 632 |l2.L3n 74 1 1532 7.33 | l.o0o| /. Ve
| e £.990 74 72
e ' 192,486 AL - '
H , 2 2.3 : .
Lo | & S3Z | 172688 S A | S5343] 7.38 |/loz | 497
. 4. 9% 77 74
Lo | & |93% e e 1 op 10364 743 {1 /
S 5,602 ko) s
.7 A,/ To avar450 3 R Vacuum & " [pVERAGE ooz | /77
Y = T 460) G Sening,
D . W+ AL 1:r.s in. Hg. =
PRE-TZST] 4 / ?4_
! oY l' oo !
! ) (Tw"' 460 )
. H@--O 03176}'{0 \\4' P (TD+ 450)
)
POST TEST CALIBRATION - TEMPERATURE SENSORS
Ambient {R) % Ditt, Otner (A) % Cill,
Referenca 4§ 30 672
[Stack Thermacouple 102 fj& 6 72
- Relerence- {2 3, 6 72 N 0
Gas Meter Inlet 102 S2 3( z é72 e
Relerence S ,2 g 0 g 2 2 | 0
Gas Meter Qutlet IO#- f/z 8, é' 72 .
Aelerencs 5 ) 5/ @, 2 67 2 &,/
= Ceondenser Cutlet ID# {27 é ; 5
. . _
’ Referenca -{30 0 : 727 & 3
) | 57— &=
' Heated Oven Bax .ID‘-’_ 5'30 2 7 i
Technicianl__ 7z Date: _ HL2P2




-

l Galson

S

U Tachnlea) Services, Ine.”

. 2118 Berksley Way .

* . Barkslet CA 4704 . |
T Tek {415) moaas :

. Source.

3

Date

. FOST TEST CALIBHATION DFIY GAS METER
7 plant _GEORLIR PACIETC

ul T .
Barometric Pressure, in Hg Z_f- 10

Job# JZ__ZZ&/“’ S

" Meter Box ro_ca:u
ofTo

P —

+

-

E WET TEST METER {. _ ORY GA: Emgr_‘gﬂ .
ORIFIC GAS TEMP. | GAS TEMPERATURE DATA °F AH
! READING At Y e
ol "@’BU%E @ °F |tvpr ks | Tme | Towm | Toaa | Toay | min.
= - 20 | %0
S 923,759 —%5
10 | & | so=z |uso AR LT sH0s| G5 | T | 1B
) .18 i 2
Al )
S . 928.9351 | ,
cl !o . O" 532 823.7%57 gé g? 5“"1_’) ‘f-‘ /s~ L9860 ISCP
’ - S 17 A3 g7
934 /%3] N HO ] B
)0 | & |I3Z |12sug B2 1 BL Isy/ 4, |9 22 705 L28
Vacuum 5 VEARAGE 9721 /.87
Tt + . ' 0.
- (et o D g i
. 11g. PRE-TEST]
(T +450) ‘Y I:O!g /'aé’
3 Hg=0.0317%Ho %)P F‘ibuso) _

POST TEST CALIBRATION - TEMPE#?ATUHE SENSORS

Héait‘d Oven Box 1D#

537

/0

Ambient (R) % Diif. Other (R) % Dil.
Relesrencs {30 0 672 0
l_Sta::k T_he;rnccouple D2 { 3 0 672 _
.' .FiEfz?;_rencs' 5’123 o O : f 72
Gas Meter Inlet 1D2 526{ -6 72 Ce L
Belerence 5’ ,Z g . O 6 7 2 : & .
Cs;as Meter Ol'.lliet. 102 _ 5’2 5 é 7'2 oo
Relerenca 5./27 0 :2 6- 7;2 &. /
Copdenrser Cudet 102 5-3? 6 7 / -
Relerence 5730 /_3 73/ /’ 2

Technician:

=z

[V N

A Amnli~cakis

Ogea:

720/




ame e ua b ersa bl i i i, 2

r.::nuca.l Servlcss, Inc,
. 2116 Berkeley Way

P Berkeleyg CA 704

hy - Tek (415) 348-0399

Plant

(_9 EDCava

"hx"_ \C.

Saurce Ba.‘-l’fu o< padn i

Barometric Pressure, in HgM

. —

POST TEST CALIBFIATION DHY CAS ME‘E?
- Job 2 _S9- 027 - &P

.Meter Box 10_£3G |
pawe U/2/90

WET TEST METER

ORY GAS METER

:fbalﬂr:: GAS | TEMP. | GAS TEMPERATURE DATA °F TIME v AH
G - At @
"aﬁ?ﬂezc ‘{&E‘)U,%E Tw)°F ?%%U%E Time Toia To out To avg min.
CEEAEL ¥4 _| 719 S
5c-179 9 el [9.90 1020 L.
S | .0 829 ey A ‘
l.'.o s"’l 2. o .

5 |co|en [EEEEETETT] L [an [Lowe]ias
- = cc2 "
- 25 ebhy 2> 30 ! F e

g iU f ~f L "’P‘ “"l o Yo 2_{_‘,"_

."g' S.0 ¢ .y =) e © 1 !

: - |

v, W 2vae s | 3 \é;i.;z:n )3!! AVESAGE l Qrv [?‘1

T =% ( oy (B-a) m_L-:g_ —

PRE-TEST l 5l (J%q
(1,.,+ 450) Y L

POST TEST CALIBRATION - TEMPERATURE SENSORS

Ambient {7R) %% Diif. Qther (R) o Dift.
’ Refer o £7 '
eference ;‘ Z 0 2 z @ 7;
L 3 :
St.ac.‘c Thermeeouple ID# 4 7 2
Relerance 5.?. 3 Co 6 R .,?Q
: . & . -
Gas Meter Inlet D3 - 677
Reference £2s l( 7 77 Pl
) () Fe — ot =
a A
Gas Meter Qutle: ID2 S- 3 ’2 f. 2 ?_-
Relerencs gzq 02 é ~ 2. 0 /
- =
Condenser Cuflet 102 g3o é =7 / .
Aelerznce s {‘3 1= 1 . 2
< . 4
Heated Cven Bex 102 o -‘Sj -7 L’ O [
- . Teshnician- Ry 1/
. a Mar Ammlimarla .




e s i st ew——. m1

.‘_‘A

o

Galson

[’ Technical Servicos, Ine,
2713 Barkeley Way .
. Barkeloy CA 94704
- Tok: (415) 3430389

POST TEST CALIBHATION DAY GAS METER

plant Oootain Trente

dop 8 SA-672- Ix

Source Yu . R
Barometric Pressure, in Hg X027

]
\A‘ pARAVE T

-Meter Box ID ne 2

Data M

F
E
-

| S

) | WETTESTMETER ORY GAS METER e
£ ORIF “GAS TEMP GAS TEMPERATURE DATA “F AH.
“ZADING | M. ']’ @
!Ho)_m \{\?\huhMgE (Tw)°F ?‘%%U&':SE Time Toi To out TDavg mm-
_ A A 75 |22 ) : -
i _ | 530 w1637 7 1 91 |3y |L.&7 {Let9A5
20| 509 T W |
i Q7L s l ;f"j;r %" 43
! A Z : VT 3
- - e, o2 e -Sh" l( ) .C \I
20|53 5§30 _é_..éc-— L 678 |67 \ |
o : 77723 1,’5 TS st o
] 30 |70 ) - ‘ 2 a0 T%
2.0(¢0 |* Z.0% %o | 4 c12 0321
i N T
= . e =y A =T -}
o _ M 0 ava-o-dSO) R ‘é::!:n 7 AVERAGE \.ocoo| 1.9
/= (T 4 2c0/ (H-aFa.) Seting, _
13.5 in. Hg. R
PRE-T :S i . 1 8..: ..1-
) 2 (g, 450) Yy jlecmy o™
: . POST TEST CALIBRATION - TEMPESRATURE SENSORS
Ambient (7R) *, OiH, Other {A) +, OiH.
Aeference =X R 72 o 7 -
-.O - - —
‘ z.ac.‘( Thermaccuple 102 5> é 7 [
L Rel S2.X L£72 - >
_ 1; elerenca 0 75 C‘ ;?‘"
- Gas Meter Inlet 103 5% -7
_Be[erence S2¢ N - v T
s B
Gas Meter Cutlet 102 S27 A=
3 —
. He!grenca S < -3 0, 2 é‘ 7 Z Q, /
Garidenser Cullet 102 sz4 72 :
. Relerence L0 0 A [9‘ 3
') |Heated Oven Zcx ID# = o ' 727) .
B Lol Techniciany LS Dae E ,
) _\JA - ?l-.- Armemlimamlo . ’- i




ions

ulat

%

1
o
3

. Thelw
e
¥




hr, min, sec
in. Hp0

in. Hg

I, mi
rmin

m3

gr, gm, mg, ug, ng
Po

Pm

pPM, pob
Ps

Pstd

JAP

SG

tm, Tm
ts, Ts
Tsid
To

Toc

Vic

13.6

NOMENCLATURE

Stack Cross Sectional Area (ft2)
Nozzle Cross Sectional Area (f12)
Actual cubic fest per minute

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

Sample Time (minutes)

Dry standard cubic feet

Temperature - degrees fahrenhsit, Temperature (460 + F)
square feot, cubic foot

Feet per minute

meler calibration factor

gram-maole '

Crifice pressura drop {inches Ho0)

Mercury

Hour, minutes, seconds

inches of water

inches of mercury

liters, millilitars

liters par minute

cubic mater

grains, grams, milligrams, micrograms, nanograms(10°S)
Baromatric Pressure (inches of Mercury)
Absolute meter Prassure {inches of Marcury)
parts per million, parts per billion

Stack gas absolute pressure {inches of Mercury)
Pressure, standard conditions (inches of Marcury)
Stack gas velocity head (inches of H20)1/2
Spacific gravity

Tes! duration (minutes)

Meter temparature (°F), °R})

Stack gas temperature (°F), (°R)

Temperature, standard conditions (*R)

Average orifice temperature during test (°F)
Average orifice temperature during calibration.(°F)
Velume of liquid water condansed (liters)

Stack gas velocity (feet per minule)

Specific gravity of mercury




Formaldehydé and Benzene Emission Data




: ﬁ Source Test Report:
TAC (Georgia Pacific), Fot Bragg, CA Pg. 1

iTaZsY  Galson Project#: $9-072.GP ‘ Date Printed: 2/18/91
| | Summary of Test Data: Aldehyde Emisslons
: Run: #5 Run: #6 Run: #7

row— '

I Duration of the Run (8), Minutes: 45 45 ' 45
Ambient Air Temperature, °F | ' | 60 60 60

I Barometric Pressure (P»), in. Hg 30.33 30.33 30.33

I Avg Orifice Temp @ Calib Cond (T.), °F 56 56 ‘ 55
Avg Orifice Temp @ Test Cond (T,), °F 55 51 53

I Avg Sampling Rate @ Calib Cond, 1/min - 0.87 0.83 0.87

|

Yelocity Data

| Number of Sampling Points: 20 .20 20
Pitot Calibration Factor (C,): 0.84 0.84 0.84
Stack Diameter, Inches: | 66 66 66
Stack Gas Static Pressure in Flue, In. H,O: -0.31 -0.'2 g | -0.27
Stack Gas Absolute Pressure (P,), In. Hg: 20.31 . 30.31 30.31
Stack Gas Velocity Head, (VAP): 1.145 1.134 1.124
Stack Gas Temperature (ts), °F: 161 162 163
Stack Gas Moisture Percent: / 32.60 33.40 34 .20
Specific Gravity of Flue Gas (SG): _ 0.905 . 0.902 0.801

1. Source of Moisture Percentage Data: Calculated based on saturated gas condéitions




] ; Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA Pg. 2
e s 4
s  Galson Projecti#: $8-072.GP Date Printed: 2/18/91

Sampling Data and Calculations: Aldehyde Emissions

Run: #5 Run: #8§ - Run: #7
A. Stack Gas Cross S;ctionfﬂ Area (A)), fi: 23.76 23.7;6. 23.76
B. Stack Gas Moisture Percent: / 32.60 33.40 34.20
:Avg Sampling Rate @ Calib Cond, I/min 0.87 | 0.83 0.87
Avg Sampling Rate @ Test Cond., 1/min . 0.86 0.83 0.87

Avg Sampling Rate @ Calib Cond.*SQRT(T,/ T.,c)

Volume Sampled @ Test Cond., 1 38.9 37.3 39.1
Avg Sampling Rate @ Test Cond. * Test Duraton

Volume Sampled @ STD Cond, fr’ 1,429 1.378 1.443
[(Volume Sampled @ Test Cond./ 28.32) * (Ps/ Pua)
* (Tra/ Avg Orifice Temp @ Testin °R)) ¢

Z. Stack Gas Velocity, ft/min: . 4,366 _ 4,333 4,299
[ 4005 * VAP + C, * SQRT((T, * Pou)/(Toa * P, * SG)) )

D. Stack Gas Flow Rate (stack cond.), ACFM; 03,733 102,933 102,133
A*C]
.. Stack Gas Flow Rate (std. cond. dry), SCFM  §0,186 58,850 57,713

{(D*(1-B/100) * (Tos/T) * (P,/Pua) )

¥ Source of Moisture Percentage Data: Calculated based on saturated gas conditions

‘andard Conditions: T,y =528 °R ; P.s=29.92in. Hg
T.=1,+460 ; Tn.=1,+460




@ Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA
| ———— 4

s Galson Project#: $9-072.GP

Pg.3
Date Printed: 2/18/91

Sampling Data and Calculations: Aldehyde Emissions
Run: #5 Run: #8& Run: #7
?rganics Quanrity Collected, ug
P Acetaldehyde 8.29 14.8 3.44
Formaldehyde 113 375 8.41
I'Prganics Concentration, mg/m’
- [ Mass/ Vol Sampled STD) * (0.03531/1} ]
Acetaldehyde 0.205 0.379 0.084
Formaldehyde 0.279 0.961 0.206
Frganics Concentrations, ppm
[ Concentradon * 24.04358 /M. W. of parameter ]
Acetaldehyde (MW=>44.1) 0.112 0.207 0.048
Formaldehyde (MW=>30) 0.224 0.77C 0.165
Jrganics Concentrations (At 12% CO,), ppm
[ Concentradon * (12/%C0O,) |
Acetakdehyde 0.122 0.226 0.047
Formaidehyde 0.244 0.840 0.168
Jrganics Emission Rate, gm/hr
[ Conc.* Stack Gas Flow Rate * (0.06/1000)/(0.03531/1) ]
Acetaldehyde 21.0 38.0 8.25
Formaldehyde 28.6 96.3 20.2
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Source Test Report;
TAC (Georgia Pacific), Fort Bragg, CA Pg. 4

== Galson Project#: S9-072.GP Date Printed: 2/18/91

.Stack Gas Composition and Gas Density Calculations

Run: #5 Run: #8 Run: #7

% _ % %
Dry Basis Wet Basis | Dry Basis Waet Basis {Dry Basis Woet Basis

20, 11.0 7.41 11.0 ~ 7.33 11.8 7.76
D, 10.0 6.74 10.3 6.86 9.4 6.19
=0 ‘ 0.1 0.07 0.1 0.07 0.2 0.13
V, 78.9  53.18  78.6  52.35 78.6  51.72
1,0 .- - 32.6;) ---  33.40 - -+ 34.20
Aolecular Weight/ .- 26.20 --- 26.11 - - 26.07
ipecific Gravity of Stack Gas* - - - 0.905 - .- 0.s02 --- 0.901

1. Calculated from the equation:
Molecular Weight = 0.44%(%CO,) + 0.32*(%0,) + 0.28%(%N, + %CO) + 0. 18*(%H20)

2. Calculated from the equation:
SG = Molecular Weight of Stack Gas / Molecular Weight of Air (28.95 gm/gm-mole)
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Source Test Report:
Timber Association of California - Georgia Pacilic (TAC Site #6)
Galson Project No. §5-072

SUMMARY OF TEST DATA- BENZENE EMISSIONS

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

PLANT: GEORGIA PACIFIC STACK: WOQD-BOILER EXHAUST

-2 -+ F F3-F-+ 2-F-F-F 3 - FE - F + - F & F BB L F-F R-%-F_R-3- 2 ¢ _F BB -3 -3 2B+ 3-F-3-F F FFPR-F L EON-F Z-F-E_FJ

TEST#5  IEST#6 IEST #7

A.  STACK GAS FLOW RATE, DSCFM 60,186 58,9502 57,713
B. BENZENE CONCENTRATION, PPM 1.5 1.7 0.3
C. BENZENE EMISSION RATE, GMHR 500 550 96

(A*B*MDbP-60)/(103°35.3°24.04)

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

2 PBasad on data collected during Tests 5 and 7.

B Molecular weight of benzene = 78.1 gm/gm-mole.

RN O I N N T N T T T T O S T T T N I I T S D N s s O s T ==




Ll ]
BEOUNIE ITTUSWIUORALY
.8_.33:3.31:3.+
A 'SLNINKOID .CUm_m mu
*OAy | 10jog ¢ .”H
HL T gV Vg I
* Bay
\“1.\ .wa.. \u,., 1 A .
e ._.4 31
2
-Ls21-
L1547 " P
‘Bay
1
— 9p. L | & 3
s | ol | éfw | -L82L-
-N_LI;I ~l A m:.: . . .
dwal. | - ccm Wi ANIL (oee)  J{do}dNIL] (29)°T0A o NON
3014140 313INMOTA ONIAWYS| %2010 NIL | 3914140 | 3L13UNG {MOLLvwEN VY -
. Vivo 1s3L Yiva zo_Ezm_.:o
. ~ . N
. r HOLvH3do :
A3 Q \\ 11vq
,\Lwcm (0H 'v1)'SS3Yd "ouvA \m.._,, TD,. JC] SLNVNINV.LNOD ,h...-.z. __J NOILYJ0T
7% (de) dW3L IN3IBHWY T ONNAH vy oy AN
& \\ &_ f...f.. f__.._ .V

| ERERY ol DLINRMA IR AU iy 1T

I R ks e S T REE VT PR

B
1Y




1ISLININNOD — U

) U (Y )
*Oay Ibjog] . ﬂ 3__,.“
uyImod
" Bay
—
e
I-1824-
{vnvYr) 04
‘Bay
£
Q.ﬂdﬁ ) 3
00/ | . P
A...—.u m._—E~ - . foa
dW3l 90y W1 INIL (oee) |(da)dNIL] (99)710A o NN
3014180 MILINMOTA ONITINYS]  ¥D0TD IniL | 3214180 { 3113uNa ixgi
vivg 1S53l o Y1va NOILYHAITYD
. _ . || |
. 0y )’ ) . SLNVNINVYLNOD Y. v v NOLLY OO0
L (BHu)'SS3Ud "0UvVE TARGTII . J__ 7, 3
09\ (do) dW3L LNIIGNY % "ON NNY 737 Tyl T LN

_ANLLUMOL TTYA MY _ YA a_ Q34




vonNg
Se0U2g (MUSIIBRLI]
"0t “eedpuing [voPwoey

1ISININNOD — mu

‘Oay |0t0] . ? xh._&
/) mod
* Bay
—
2
_.hE-hoo‘u
vy ) Mo 4
. "Say
%11 &
. 3
| /N . I~18RLs
(ds) ujw) ) ) —
dN3l "'90Y ML INIL (20¢) [{ddNIL] (29)"0A N MO
3014140 [43LINMOTA ONITdRYS] %2010 INIL | 3914180 | 311300 ..QE‘..IL
vivg 1S3l . Yiva NOllvHdlnvyd
! ;
FT] g yoLveado _ Q- 9r T 3lva
7S 0g (OHU)'SSIYd ‘0UVE  TTHTITIXY SLNVNIWVLNGD ,_ ENR zo-:uﬁ
07 {de) dN3L INIIGNWY .. "ON NNH SIS i I ) ANV

- —  — AJNO WAL LIN) =V a3




Particulate and Metals (11) Emission Data




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

P 4
["-.-"“"" Galson Project#: $9-072.GP

Summary of Test Data: Particulate/Metals Emissions

]

Run: #1 Run: #2 Run: #4
Jumber of Sampling Points: - 20 20 20
Duration of t.he Run (8), Minutes: 120 120 120
sampling Nozzle Diameter, Inches: ‘ O.éT 3 0.213 0.213
Y10t Calibration Factor (Cp): 0.84 0.84 0.84
Meter Calibra.tlon Factor {y): ) "1.004 1.004 1 .004.
stack Diameter, Inches: 66 66 66
Ambient Air Temperature, °F: 65 65 70
| Barometric Pressure (Py), In. Hg: 30.37 30.37 30.31
l stack Gas Static Pressure in Flue, In. H,0: -0.19 -0.21 -g.22
Stack Gas Absolute Pressure (P.), In. Hg: 30.36 30.35 30.29
i Stack Gas Velocity Head, (VAP): ' 0.947 0.877 1.242
| Jrifice Pressure Drop (AH), In. H,O: 1.33 1.14 2.13
VYolume Sampled (V.), ft (Meter Cond.): 70.39 65.47 89.43
,l" stack Gas Temperature (t,), °F: 154 152 158
mpinger Outlet Temperature, °F: 67 63 67
Meter Temperarmure (t.), °F: 72 69 67
| -/leter Vacuum, In. Hg: 3 4 12
i /olume of Water Condensed (Vy.), ml: 552.8 511.8 779.1
Specific Gravity of Flue Gas (SG): 0.936 0.939 0.923
}
| Flue Gas Composidon:
L 2CO, S 13.2 12.8 11.4
i %0; 7.9 8.2 9.9
| 2CO 0.0 0.1 0.0




Q Source Test Raport:
TAC (Georgia Pacific), Fort Bragg, CA
1'=i-"

Galson Project#: $9.-072.GP

Sampiing Data and Calculations: Particulate/Metals Emissions

.

Run: #1 Run: #2 - Run: #4
\. Stack Gas Cross Sectional Area (A,), ft*: 23.76 23.76 23.76
*; Volume Sampled (Meter Conditons), ft': 70.39 65.47 89.43
Volume Sampled (Std. Conditions), ft’: 71.43 66.73 81.61
"[B*¥* (Taa/Pua) * (P, + (AH/ 13.6)) / Toy)]
). Volume of Liquid Water Condensed, ml: 552.8 511.8 779 .1
* Vapor Volume (Std. Condidons) of Water, f¢: 26.06 24.13 36.73
[D*0.04714 ]
. Stack Gas Moisture Content, %: 26.73 25.82 28.62
[(E/(E+CQC)) *100]
+ Stack Gas Velocity, ftymin: 3,524 3,255 4,677

[ 4005 * VAP * C, * SQRT((T, * P.ua}/(Tya * P: * SG)) ]

. Stack Gas Flow Rate (Stack Cond.), ACFM: 83,726 77,323 111,128

(A*G]

Stack Gas Flow Rate (Std. Cond. dry), SCFM: £3.,513 50,245 68,581
[H*(1-F/100)* (Tua/ T,) * (P;/ Pya) ] .

andard Conditions: Tpa =528 °R ; Pnsa=29.92 in. Hg

=t +460 ; Tm=ta+460




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

Y= Galson Project#: $9-072.GP

Sampiing Data and Calculations: Particulate Emisslons

Run: #1 Run: #2- Run: #4
| J , Particulate Quantity Collected, gm
1. Solid Particulate 0.093¢% 0.0834 0.1617
l K /Particulate Concentration, gr/ft’
[17C * (1543000 100000) ]
I 1. Solid Particulate 0.0203 0.0183 0.0272
o .
L. Particulate Concentration (At 12% CO,), gr/ft’
| [K* (12/%C0)) ]
I 1. Solid Par_ticulate Q.0184 0.0181 0.0287
M/ Particulate Emission Rate, lb/hr
[ K% 1* (132300, 1000000)/ (1543000, 100000) ]
I 1. Solid Particulate 9.307 8.308 16.01

———




i

% Source Test Report:

. TAC (Georgia Pacific), Fort Bragg, CA
—

Galson Project#: 59-072.GP

Sampling Data and Calculations: Particulate/Metals Emissions

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

J. Metals Quantity Collected, mg
Arsenic - 0.067 0.073 0.017
Beryllium < 0.001 - < 0.001 < 0.001
Cadmium ' < 0.001° < 0.001 0.002
Chromium 0.007 0.004 0.016
Copper 0.055 0.051 0.077
Lead _ 0.025 0.023 0.059
Manganese : : 0.32 0.1 D22
Mercury 0.0015 0.0019 0.0024
Nickel - < 0.008 < 0.008 0.012
Selenium < 0.01 < 0.01 < 0.01

Zinc 0.589 0.558 0.s08




mrvted ey ey b

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

"= Galson Project#: S9-072.GP

| ey

| Sampling Data and Calculations: Particulate/Metals Emissions

——

L |
r

v
: ‘

Run: #1 Run: #2 Run: #4
] K. Metals Concentration, mg/m’
. [I/C*(3531/D)])
| Arsenic 0.033 0.039 0.007
| Beryllium | < 0.0005 < 0.0005 < 0.0004
Cadmium < 0.0005 < 0.0005 . 0.001
_' | Chromiym 0.003 0.002 0.006
" Copper . 0.027 0.027 10.030
| e 0.012 0.012 0.023
| Manganese 0.158 0.053 0.085
Mercury 0.0007 0.0010 0.0009
| Nickel < 0.004. < 0.004 0.005
Selenium < 0.005 < 0.003 < 0.004

Zinc 0.2391 0.258 0.350




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

Sampling Data and Calculations: Particulate/Metals Emissions

Run: #1 Run: #2 Run: #4
icentraton (At 12% CO,), mg/m’
%C0O,) ]
0.030 0.036 0.007
1 < 0.0004 < 0.0005 < 0.0004
< 0.0004 < 0.0005 0.001
! | 0.003 0.002 ¢.008
0.025 0.025 0.031
0.011 0.011 0.024
] ‘ 0.144 0.050 0.089
0.0007 0.000% 0.0010
< 0.0(_34 < 0.004 | 0.005
< 0.004 < 0.005 < 0.004
0.265 0.277 0.369




— i 4
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Source

Galson

Test Report:

TAC (Geargia Pacific), Fort Bragg, CA

Project#: S9-072.GP

Sampling Data and Calculations: Particulate/Metals Emissions

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

1

{ M. Metals Emission Rate, gm/hr

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

{ Arsenic 3.01 3.30 0.764
Beryltium < 0.045 < 0.045 < 0.045
Cadmium < 0.045 < 0.045 0.090

t Chromium 0.315 0.181 0.719

~ Copper 2.47 2.30 3.48

| Lead 1.12 1.04 2.65

i Manganese 14.4 4.52 9.88

" Mercury 0.067 0.086 0.108

: Nickel < 0.360 < 0.361 0.539

t Selenium < 0.450 < 0.452 < (.449
Zing 26.2 253

) 43.8




Source Test Repart:

F=" Galson Projact#: 59-072.GP

TAC (Georgia Pacific), Fort Bragg, CA

Isokinetic Variation Calculation

Run: #1 Run: #2 Run: #4
Stack Gas Absolute Temperature (T,), °R: 614 612 618
lVolurnc of Liquid Water Condensed (Vy), ml: 552.8 511.8 779.1
’tVIctcr Calibration Factor (¥): 1.004 1.004 1.004
? .
Volume Sampled (Meter Cond.) (Va), ft': 70.39 65.47 89.43
Meter Absolute Temperature (Tm), °R: 532 523 527
| .
Meter Absolute Pressure (Pm), In. Hg: . 30.47 30.45 30.47
pr + AH/13.6) '
Stack Gas Velocity (v,), ft/min: 3,524 3,255 4677
?tack Gas Absolute Pressure (P,), In. Hg: 30.36 30.35 30.29
Cross-Sectional Area of Nozzle, (A,), ft’: 0.00025 0.00025 0.00025
{
Duration of the Run (8), minutes: 120 120 120
!

106.8 106.2 106.9

Tsokinetic Percentage (I), %: /

. Calculated from the Equation:

I=[T,*100* ((K;* Vid + (Vo/ Ta * Y*PD]/(8*v,* P, * A)

where K; = 0.002669




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

i'an.—-"' Galson Project#: 59-072.GP

‘ ’ Stack Gas Composition and Gas Density Calculations
|i Run: #1 Run: #2 Run: #4
) % : % %
| Dry Basis Wet Basis | Dry Basis Wet Basis | Dry Basis Wet Basis

| co, 13.2 9.67 12.8 9.49 11.4 8.14
| 0, . 7.9 5.79 82  6.08 9.9 7.07
, CoO Q.0 0.00 0.1 0.07 G.0 0.00

l N, . 78.8 5§7.81 78.9 58.513 78.7 56.18

| H,O . ---  26.73 ... 25.82 ---  28.62

i Molecular Weight! - .- 27.11 -- - 27.18 | - - 26.72

I: Specific Gravity of Stack Gas? - .- 0.936 -- - 0.938 - - 0.923

L

1. Calculated from the equation:
Molecular Weight = 0.44*(%CO,) + 0.32*%(%0,) + 0.28%(%N, + %CO) + 0.18*(%H,0)

2. Calculated from the equation:
SG = Molecular Weight of Stack Gas / Molecular Weight of Air (28.95 gm/gm-mole)
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E Source Test Report:
TAC (Georgia Pacific). Fort Bragg, CA Pg. 1

e’  Gaison Project#: §9-072.GP Date Printed: 2/14/91

Summary of Test Data: Condensable Particulate Emissions

Run: #3
“Jumber of Sampling Points: | ' 0
Ijuradon of the Run (0), Minutes: 40
'ampling Nozzle Diameter, Inches: ' 0.189
Pitot Calibration Factor (C,): 0.84
Mctcr Calibration Factor (¥): - 1.004
‘tack Diameter, Inches: 66
Ambient Air Temperature, °F; 65
daroretric Pressure (Pp), In. Hg: 30.37
‘tack Gas Static Pressure in Flue, In. H,0: -0.21
Stack Gas Absolute Pressure (P,), In. Hg: 30.35
tack Gas Velocity Head, (YAP): 0.984
Orifice Pressure Drop (AH), In. H,O: 0.82
Volume Sampled (Va), £ (Meter Cond.): 18.63
tack Gas Temperature (t,), °F: 154
mpinger Qutlet Temperature, °F; 54
Meter Temperature (tn), °F: 62
Aeter Vacuum, In. Hg: 11
“7olume of Water Condensed (Vy), mi: 154.2
Specific Gravity of Flue Gas (SG): 0.933
Flue Gas Compositon:
»CO, ' 13.0
%0, 7.9

¢CO 0.2




Source Test Report:

» TAC (Georgia Pagific), Fort Bragg, CA : Pg. 2
~~=" Galson Project#: §9-072.GP Date Printed: 2/14/91
Sampling Data and Calculations: Condensable Particulate Emissions

Run: #3

|

A. Stack Gas Cross Sectional Area (A,), fr*: - 23.7s

3. Volume Sampled (Meter Conditions), ft’: 18.63

Z. Volume Sampled (Std. Conditions), ft’: 19.24

" [B*y* (T,u/Pua) * ((Ps + (AH/13.6)) / Ta)l

D. Volume of Liquid Water Condensed, ml: 154.21

=. Vapor Volume (Std. Conditdons) of Water, ft': 7.27
[D*0.04714 ]

. Stack Gas Moisture Content, %: 27.42 2
[(E/(E+C) *100)

G. Stack Gas Velocity, ft/min: 3,672

© (4005 * VAP * C, * SQRT((T, * P}/ (Tea * P, * SG)) ]

H. Stack Gas Flow Rate (Stack Cond.), ACFM: 87,230
[A*G)

L Stack Gas Flow Rate (Std. Cond. dry), SCFM: 55,241
[H*(1-F/100) * (T,u/T:) * (P:/Paa) |

Standard Conditions: The= 528 °R ; P,.=29.92in. Hg
T:=t,+460 ;: Tn.=t,.+ 460

1. Liquid valume is back-calculated assuming saturated conditions.
2. Saturation moisture content, based on stack gas temperature and pressure




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

Iy

1

Pg. 3

“wase”  Galson Project#: $9-072.GP Date Printed: 2/14/91

Sampling Data and Calculations: Condensable Particulate Emissions

Run: &#3

J. Particulate Quantity Collected, mg

Condensable Particulate 14.2
I
K. Particulate Concentration, gr/ft’
' [1/C* (1543 /100000) ]

Condensable Particulate 0.0114
‘L. Particulate Concentration (At 12% COQ,), gt/ft’
K *(12/%C0,) ]

Condensable Particulate 0.010S

M. Particulate Emission Rate, 1b/hr
| [K*1*(132.3/1000000)/(1543/100000) ]
l -

1Condensable Particulate 5.3%
|




Source Test Rapart:
TAC (Georgia Pacific}, Fort Bragg, CA Pg. 4

s e
“m===" Galson Project#: $9-072.GP Condensable Particulate Emissions Date Printed: 2/14/91

Isokinetic Variation Calculation

Run: #3
!
Stack Gas Absolute Temperarure (T5), °R: 614
Volume of Liquid Water Condensed (V,.), ml: : 154.2
Meter Calibration Factor (¥): 1.004
Volume Sampled (Meter Cond.) (Va), ft: 18.63
Meter Absolute Temperature (T.), °R: 522
Meter Absolute Pressure (P..), In. Hg: 30.43
(P, + AH/ 13.6)
Stack Gas Velocity (v,), ft/min: 3,672
Stack Gas Absolute Pressure (P,), In. Hg: 30.35
Cross-Sectional Area of Nozzle, (A,), fi: 0.00019
Duration of the Run (8), minutes: 40
Isokinetic Percentage (I), %: / 106.2

.. Calculated from the Equation:
I=[T,*100* ((K;* Vi) + (Va/ Ta *Y* P )]/ (B * v, * P, * A,)
where K; = 0.002669 '




Source Test Report: )
TAC [Georgia Pacific), Fort Bragg, CA Pg.5

i : 8§9-072.GP . ; .
Galson Project#: 53-072 Condensable Particulate Emissions Date Printed: 2/14/91

Stack Gas Composition and Gas Density Calculations
Run: #3
% % %

Dry Basis Wet Basis | Dry Basis Wet Basis | Dry Basis Wet Basis
" 13.0 9.44 -

To 7.9 5.73

Cco 0.2 0.17

| N, 78.9 57.24

| H:0 -- - 27.42

l Molecular Weight/ - - 27.00

: Specific Gravity of Stack Gas® --- 0.933

I

1. Calculated from the equation:
Molecular Weight = 0.44*(%CO,) + 0.32*(%0,) + 0.28*(%N, + %C0O) + 0.18*(%H,0)

2. Calculated ‘ﬁ'om the equation:
SG = Molecular Weight of Stack Gas / Molecular Weight of Air (28.95 gm/gm-mole)
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Particulate Emission Data (11/90).




YORon I

b R e el Al

Run: #4N
lumbcr of Sampling Points: 20
)u;aﬁon of the Run (8), Minutes: 60
?l.rnpling Noz?le Diameter, Inches: 0.213
“‘tot Calibration Factor (C,): 0.84
eter Calibration Factor (y): 1.008
I%ack Diameter, Inches: 66
‘lmbient Air Temperature, °F; 70
" jarometric Pressure (P,), In. Hg: 30.17.
lack Gas Statc Pressure in Flue, In, H,0: -0.16
itack Gas Absplutc Pressure (P,), In. Hg: 30.16
ack Gas Velocity Head, (VAP): 1.134 ,
rifice Pressure Drop (AH), In. H,O: 1.70
/olume Sampled (V..), ft! (Meter Cond.): 39.75
%ack Gas Temperature (t,), °F: 155
ipinger Outlet Temperature, °F: 60
Aeter Temperature (t.,), °F: 68 .
¢ ..eter Vacuum, In. Hg: 4
slume of Water Condensed (V..), ml: 337.9
| specific Gravity of Flue Gas (SG): 0'1922
‘lue Gas Compositon:
CO, ' . 10.7
*0, 9.9
.CO 0.1

' a Source Test Report:
TAC (Georgia Pacific}, Fort Bragg, CA
| rermand

*  Galson Project#: $9-072.GP

Pg. 1
Date Printed:12/21/90

Summary of Test Data:

Particulate Emissions (11/90)
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Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA

L S s 4
"'-—"' Gaison Projectd#: §9-072.GP

_ Pg. 2
Date Printed:12/21/90

Sampling Data and Caiculations: Particulate Emissions (11/9Q)

) S

l Run: #4N

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

B. Volume Sampled (Meter Conditons), ft': 39.75
. {C. Volume Sampled (Std. Conditions), ft’: 40.55
' t [B*y* (Tiua/Poua) * (P, + (AH/13.6))/T)]

LD. Volume of Liquid Water Condensed, m!: " 337.9

| :

E. Vapor Volume (Std. Conditons) of Water, ft': 15.93

l [D*0.04714 ]

EF Stack Gas Moisture Content, %: 28.20

[(E/(E+C)) *100]
G. Stack Gas Velocity, ft/min: 4,272

i {4005 * AP * C, * SQRT((T: * Pua)/ (Tsua * P, * SG)) ]

LI. Stack Gas Flow Rate (Stack Cond.); ACFM: 101,493
[A*G]

L. Stack Gas Flow Rate (Std. Cond. dry) SCFM: 63,013
i [H*(l 'F/].OO)*(T:M/TJ)*(P /P:ld)]

Standard Conditions: Tay= 528 °R ; P.s=29.92in. Hg |

L=t+460 ; T,=1,+460




Scurce Test Report:

- TAC (Georgia Pacific), Fort Bragg, CA
| i .

w—m” (Galson Project#: $9-072.GP

Pg. 3
Date Printed:12/21/90

Sampling Data and Calculations: Particulate Emissions (11/90)

Run: #4 N
J. Partculate Quandty Collected, gm
1. Solid .Particulate 0.0622
2. Conden. Parliculate g.002
Total Particulate 0.0642
{. Particulate Concentmﬁon, gr/f
1I/C#* (15430007 100000) ]
1. Solid Particulate . 0.0237
2. Conden. Particulate 0.0008
Total Particulate 0.0244
~.. Partculate Concentration (At 12% COQ,), gr/ft’
[(K*(12/%C0O,) |
1. Solid Particulate 0.0265
2. Conden. Particulate ' 0.0009
Total Particulate 0.0274

M. Particulate Emission Rate, Ib/hr
[ X *1*(132300/1000000)/ (1543000 100000) ]
1. Solid Particulate 12.8
2. Conden: Particulate 0.41

Total Particulate 13.2




Source Test Report:

M TAC (Georgia Pacific), Fort Bragg, CA Pg. 4
| e 4 i )
=" Galson Project#: §9-072.GP _ Date Printad:12/21/90

Isokinetic Variation Calculation

Run: #4N
|
Stack Gas Absolute Temperature (T,), °R: 615
(V olume of Liquid Water Condensed (V.;), ml: 337.9
P‘Icter Calibration Factor (y): _ 1.008
)
!Volumc Sampled (Meter Cond.) (V.), ft': 338.75
i .
Meter Absolute Temperature (Tm), °R: 528
Meter Absolute Pressure (Pn), In. Hg: - 30.30 .
(P, + AH/ 13.6)
;
Stack Gas Velocity (v,), fymin: 4,272
Stack Gas Absolute Pressure (P)), In. Hg: 30.186
!
Cross-Sectional Area of Nozzle, (A,), fr: 0.00025
Duration of the Run (6), minutes: 60
Isokinetic Percentage (1), %: ! 103.0

". Calculated from the Equation:

I=T[T,* 100 * (K; * V) + (Va/ T * Y* P))) /(8 * v, * P, * A)
where K; = 0.002669




. Source Test Report: ) -
TAC (Georgia Pacific), Fort Bragg, CA Pg. 5
e

jm==" Galson Project#: $9-072.GP Date Printed:12/21/90
Stack Gas Composition and Gas Density Calculations

L ' Run: #4 N

' % % i %

i _ Dry Basis Wet Basis | Dry Basis WetBasis | Dry Basis Woet Basis

) .

Co, 10.7 7.68

0, 9.9 7.11

cO 0.1 0.04

N, 79.3  56.97

H,0 -~ 28.20

|

Molecular Weight! - 26.69

|

[Speciﬁc Gravity of Stack Gas? --- 0.822

1. Calculated from the equation:
Molecular Weight = 0.44*(%CO,) + 0.32*(%0,) + 0.28*(%N, + %CO) + 0.18*(%H,0)

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




i

@ Source Tast Report:
TAC (Georgia Pacific), Fort Bragg, CA
L a4

Pg. 1
Date Printed:12/21/90

((m==" Galson Project#: $9-072.GP
¥

Summary of Test Data: Hexavalent and Total Chromium Emissions

0.1

| Run: #1 Run: #2 Run: #3 .
’\Iumbcr- of Sampling Points: 20 20 20
Duration of the Run (@), Minutes: 180 180 180

:ampling Nozzle Diameter, Inches: 0.213 0.213 0.21 3

Pitot Calibration Factor (C,): 0.84 0.84 0.84
wAeter Calibration Factor (v): 1.008 1.008 1.008

tack Diameter, Inches: 65 66 66
Ambient Air Temperature, °F: 70 70 70
_arometric Pressure (P,), In. Hg: 30.17 30.17 30.17
“tack Gas Static Pressure in Flue, In. H;O: -0.07 -0.07 -0.19
Stack Gas Absolute Pressure (P,), In. Hg: 30.16 30.16 30.16

tack Gas Velocity Head, (YAP): 1.196 1.218 1.212

Mrifice Pressure Drop (AH), In. H,0: 1.89 1.92 1.89 .

Volume Sampled (V,), ft’ (Meter Cond.): 127.53 126.31 125.94
tack Gas Ternpcrafurc (v,), °F: 155 157 157

" npinger Outlet Temperature, °F: 68 62 70

Meter Temperature (), °F: 74 71 72
feter Vacuum, In. Hg: 5 6 6

Molume of Water Condensed (Vi), ml: 960.5 1,056.5 1,122.6
.Speciﬁc Gravity of Flue Gas (SG): 0.933 0.924 0.916
Flue Gas Composition:

1CO, 11.1 11.1 10.2

%0, 9.9 | 9.4 10.2

:CO 0.1 0.1




-

Y Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA Pg. 2
i
=

Galson Project#: $9-072.GP Data Printed:12/21/90

Sampling Data and Calculations: Hexavalent and Total Chromium Emisslons

Run: #1 Run: #2 Run: #3
N
A. Stack Gas Cross Sectional Area (A,), ft: 23.76 23.76 23.76
R Volume Sampled (Meter Conditons), ft’: 127.53 126.31 125.94
t : Volume Sampled (Std. Conditions), ft’: 128.88 128.35 127.69
[B*y* (Tuw/Pua) * (P + (AH/13.6))/Ta)]
D. Volume of Liquid Water Condensed, ml: : 960.5 1,056.5 1,122.6
E. Vapor Volume (Std. Conditions) of Water, ft'; 45.28 49.80 - 52.92
[D*0.04714] .
Stack Gas Moisture Content, %: 26.00 27.96 ' 29.30
LE/E+C) *100Q)
G. Stack Gas Velocity, fymin: 4,481 4,586 4,586

[ 4005 ® VAP * C, * SQRT((T, ® Psu)/(Tsa * P, ® SG)) ]

H. Stack Gas Flow Rate (Stack Cond.), ACFM: 106,459 108,963 108,957
[A*G]
T Stack Gas Flow Rate (Std. Cond. dry), SCFM: 68,145 67,750 66,489

[H* (1 -F/100) * (T,u/T,) * (P,/Pas) }

Standard Conditions: Tpe= 528 °R ; P.s=29.92in. Hg
=4 +460 5 Ta=t.+460




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

| s 2
l'-.-"‘"" Galson Project#: 59-072.GP

Pg. 3
Date Printed:12/21/90

Sampling Data and Calculations: Hexavalent and Totaj Chromium Emissions

L
Run: #1 Run: #2 Run: #3
I Metals Quantity Collected, pg
Chromium ' 27 15 3
Hexavalent Chromium < 30 < 30 < 30
|
‘K. Metals Concentration, mg/m’
{J/C*®(0.03531/1)]
Chromium 0.0074 0.0041 0.0008
Hexavalent Chromium < 0.0082 < 0.0083 < 0.0083
L. Metals Concentration (At 12% CO,), mg/m’
[K*(12/%C0,) ]
Chromium | - 0.0080 0.0045 0.0010
Hexavaient Chromium < 0.0089 < 0.0089 < 0.0088
M. Metals Emission Rate, gm/hr
[K*I*(0.06/1000)/(0.03531/1)]
Chromium 0.88 0.48 0.09
Hexavalent Chromium < 0.95 < 0.95 < 0.94
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Source Test Report
(TAC) GEORGIA PACIFIC )
Galson Project #: §9-072.GP Date Printed: 1/17/91

Sampling Data and Calculations: Hexavalent and Total Chromium Emissions

Run #1 Run #2 Run #3
N. Equivalent Particulate Quantity Collected, gm 0.205 0.204 0.187
(See Note (a) below) ~
0. Maetal to- Particulate Ratio, ug/gm
{ N ]
Total Chromium 132 74 16
Hexavalent Chromium <146 <147 <161

Note {a): Based on: (i) the average particulate grain loading observed during the muitiple metals testing
(corrected to 12% CO2); (i) the hexavalent chromium sample volume; and (i) the average CO2
concantration obsarved during the hexavalent chromium tast.




& Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA ' Pg.4

e
F" Galson Project#:. $9-072.GP Date Printed:12/21/90

Isokinetic Variation Calculation

Run: #1 Run: #2- - Run: #3
Stack Gas Absolute Temperature (T,), °R: 615 617 617
Volume of Liquid Water Condensed (Vio), ml: 960.5 1,056.5 1,122.8
T{ctcr Calibration Factor (y): 1.008 1.008 1.008
Yolume Sampled (Meter Cond.) (V,.), ft”: 127.53 - 126.31 125.94
L{ctcr Absolute Temperature (T.), °R: 534 531 532
Meter Absolute Pressure (P.), In. Hg: 30.31 30.31 30.31
(P, + AH/ 13.6)
I
l
Stack Gas Velocity (v)), ft/min: 4,481 4,588 4,588
Stack Gas Absolute Pressure (P,), In. Hg: - 30.16 30.18 30.16
Cross-SectionaI Area of Nozzle, (AL, ft*: 0.00025 0.00025 0.00025
Puration of the Run (8), minutes: 180 180 180
Isokinetic Percentage (1), %: ! 100.9 101.0 102.4

1. Calculated from the Equadon:

I=[T,*100* (K;* Vi) + (Va/ Tm ® Y* P/ (8 * v, * P, * A,)

where K; = 0.002669




‘ , Source Test Report:
TAC (Georgia _Pacific), Fort Bragg, CA : Pg. 5
| e———

‘ Galsen Project#: $3-072.GP Date Printed:12/21/90 -
( Stack Gas Composition and Gas Density Calculations
Run: #1 Run: #2 Run: #3
P :
. i— . L8 % . Yo
Dry Basis Wet Basis | Dry Basis Wet Basis | Dry Basis Wet Basis
Lo, 11.1 8.21 11.1 8.00 10.2 7.21
' o, 9.9 7.33 9.4  8.77 10.2  7.21
(co 0.1 0.07 0.1 0.07 0.1 0.07
N2 - 78.8 58.39 79.4  57.20 79.5  58&.21
H,0 ---  26.00 ---  27.96 ---  29.30
L’(olccula.r Weight! .- - 27.01 .. 26.75 .. 26.51
Specific Gravity of Stack Gas* - - - 0.833 .-+ 0.924 - .- 0.916
}
|

1. Calculated from the equation:
Molecular Weight = 0.44%(%CO;) + 0.32*(%0;) + 0.28*(%N; + %CO) + 0.18*(%H,0)

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




Source Tes! Report:
TAC (Georgia Pacific), Fort Bragg, CA Pg. 1

Summary of Test Data: PAH Emissions

et gl

' Gaison Project#: §5-072.GP Date Printed:12/11/90
— )

!

|

Run: #2

Run: #1 Run: #3
fumber of Sampling Points: 20 20 20
Izration of the Run (8), Minutes: 180 180 180
mpling Nozzle Diameter, Inches: 0.213 0.213 0.213
itot Calibration Factor (C,): 0.84 0.84 0.84
‘:ts:r Calibratdon Factor (v): 1.01 1.01 1.01
ick Diameter, Inches: 66 66 66
mbient Air Ternperatre, °F: €5 65 65
rometric Pressure (P,), In. Hg: 30.17 30.17 30.17
ack Gas Stadc Pressure in Flue, In. H,0: -0.44 -0.36 -0.18
ack Gas Absolute Pressure (P,), In. Hg: 30.14 30.14 30.16
ick Gas Velocity Head, (VAP): 1.104 1.198 1.230
-ifice Pressure Drop (AH), In. H,0: 1.48 1.77 1.82
Jlume Sampled (V,...), ft’ (Meter Cond.): 110.22 121.03 123.40
ik Gas Ternperature (1), °F: 158 159 158
'pinger Outlet Temperature, °F: 70 69 68
eter Ternperature (t..), °F: 77 72 78
ster Vacuum, In. Hg: 10 14 15
Jlume of Water Condensed (V,.), ml: 546.9 1,094.3 1,108.4
2¢ific Gravity of Flue Gas (SG): 0.821 0.817 0.814
1D-2 Qutlet Temperature, °F: 66 63 64
ue Gas Compositon:
-0, 11.1 11.1 10.2
0, 9.9 9.4 10.2
0 0.9 0.1 0.1




% Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA . Pg. 2

t‘ w==" Galson Project#: §6-072.GP Date Printed:12/11/80

Sampling Dala and Calculations: PAH Emissions

Bun: #1 Run: #2 Run: #3
v. Stack Gas Cross Sectional Area {A)), ft: 23.76 23.76 23.76
). Volume Sampled (Meter Conditions), ft*: 110.22 121.03 123.40
*. Volume Sampled (Std. Conditions), fr*: 110.82 122.82 123.90
[B*y* (Tww/Pra) ® ((Po + (AH/13.6)) / Tm))
. Yolume of Liguid Water Condensed, ml: 546.9 1,084.3 1,108.4
. Vapor Volume (Std. Conditions) of Water, ft*: 44.64 51.59 52.25
[D*0.04714) :
. Stack Gas Moisture Content, %: . 28.71 29.58 29.66
[(E/E+C) *100]
. Stack Gas Velocity, ft/min: 4,172 4,538 4.663

[ 4005 * YAP * C, * SQRT((T, ® Pps)/(Tse * P, ® SG)) }

. Stack Gas Flow Rate (Stack Cond.), ACFM: 89,130 107,824 110,775

[A*G] '
Stack Gas Flow Rate (Std. Cond. dry), SCFM: 60,810 ‘65.289 67,084

[ H * (1 - F/IOO) * (Tme:) * (P:/Pm!) ]

andard Conditions: Taa= 528 °R ; Pane=29.92in. Hg
=,+460 ; Tm=tn+460




—

Q Source Test Report:

TAC (Goorgia Pacific), Fort Bragg, CA
e N
=" Galson Project#: $9-072.GP

Pp. 2

Date Printed:12/12/90

|

Sampling Data and Calculations: PAH Emissions

r

] Run: #1 Run: #2 Run: #3
;!. PAH Quantity Collected, pug
. Acenaphthene 12 2.1 2.7
| Acenaphthylene 160 23 26
Anthracene 11 - 2.3 2.4
: Benzo{a)anthracens < 10 1.2 <1
Benzo(a)pyrene < 10 <l <1
Benzo{b)fluoranthene <10 <1 | 22
Benzo(g,h,i)perylene < 10 <.1 <1
Benzo(k)ﬂu’oranlhena < 10 <1 <1
Chrysene < 10 <1 <1
Dibenzo(a.h)anthracene < 10 <1 <1
Fluoranthene 58 20 16
Fluorene 36 7.1 6.1
Indeno(1,2,3-cd)pyrene < 10 <1 <1
Naphthalene 1159 < 41 388
Phenanthrene 180 46 - 36
Pyrene 38 13 10




E Source Test Report:
TAC (Georgia Pacific), F ,

{ rglaa acific), Fort Bragg, CA Pp. 3
i‘-.—""' Galson Project#: 85-072.GP : Date Printed:12/12/80

Sampling Data and Calculations: PAH Emissions

Run: #1 Run: #2 Run: #3
K. PAH Concentration, pg/m’

[J/C*(35.31/1)]

Acenaphthene 3.82 ‘ 0.604 0.769
Acenaphthylene 51.0 €.61 7.41
Anthracene 3.50 0.661 0.684
Benzo(a)anthracens < 3.19 v 0.345 < 0.285
Benzo(a)pyrene < 3.19 < 0.287 < 0.285
Benzo(b)fluoranthens < 3.19 < 0.287 0.627
Benzo(g,h,i)perylene < 3.19 < 0.287 < 0.285
Benzo(k)fiuoranthene < 3.19 < 0.287 < 0.285
Chrysene < 3.19 < 0.287 < 0.285
Dibenzo(a,h)anthracens < 3.19 < 0.287 < 0.2B5
Fluoranthene 18.8 575 - 4.56
Fivorene 11.5 2.04 1.74
Indeno(1,2,3-cd)pyrene < 3.18 < 0.287 | < 0.285
Naphthalene 369 <118 111
Phenanthrene 574 13.2 10.3

Pyrene ' 121 3.74 ' 2.85




Source Test Report: .
TAC (Georgia Pacilic), Fort Bragg, CA Pg. 4
M

Ys—=" Galson Project#: §9-072.GP

Data Printed:12/12/90

Sampling Data and Calculations: PAH Emlssions

Run: #1 Run: #2 ~ Run: #3
L. PAH Concentration (At 12% CO;), pg/m’

[K*(12/%CO;) ]

Acenaphthene 4.13 0.653 0.905
Acenaphthylene 551 7.15 8.72
Anthracene ' 3.79 0.715 0.805
Benzo{a)anthracene < 3.44 0.373- < 0.335
Benzo(a)pyrene < 3.44 < 0.311 < 0.335
Benzo(b)iuocranthene ) < 3.44 < 0.311 0.738
Benzo(g,h.l)perylene < 3.44 < 0.311 < 0.335
Benzo{k)fluoranthene < 3.44 < 0.311 < 0.335
Chrysene < 3.44 < 0.311 < 0.335
Dibenzo{a,hlanthracene < 3.44 < 0.311 <. 0.335
Fluoranthene - 20.3 6.22 5.36
Fluorene 12.4 2.21 2.05
Indeno(1,2,3-cd)pyrene < 3.44 < 0.311 | < 0.335
Naphthalene 399 < 12.7 130
Phenanthrene .. 62.0 143 12.1

Pyrene 13.1 " 4.04 3.35




Q Source Test Report: - '
TAC {Georgia Pacific), Fort Bragg, CA Pg. 5
= °

Galsen Project#: $8-072.GP Date Printed:12/12/90

Sampling Data and Calculations: PAH Emisslons

Run: #1 Run: #2 Run: #3
i‘M. PAH Emission Rate, mg/hr

[K®I*(0.06/1)/(3531/1)]
Acenaphthene 395 67.0 87.7
Acenaphthylene 5270 734 845
Anthracene 362 | 73.4 78.0
Benzo(a)anthracene < 329 38.3 < 32,5
Benzo(a)pyrene ) < 329 < 31.9 < 32.5
Benzo(b)fluoranthene < 328 < 31.9 71.5
Benzo(g,h.i}perylene < 32% < 31.9 < 32.5
Benzo(k){luoranthene < 329 < 31.8 < 32.5
Chryseﬁe < 328 < 31.9 < 32.5
Dibenzo(a,h}anthracens < 329 < 31.9 : < 32.5
Fluoranthene ' 1840 638 520
Fiuorene 1180 226 198
Indeno(1,2,3-cd)pyrene < 329 < 31.9 < 325
Naphthaiene , 38200 < 1310 - 12600
Phenanthrene 5830 " 1470 1170

Pyrene 1250 415 ] 325




,,,,, Source Test Repori:

M
“==" Galson Project#: $9-072.GP

“é- TAC (Georgia Pacific), Fort Bragp, CA

Pg.7
Date Printed:12/11/90

Isokinetic Variation Calculation

i Run: #1 _Run: #2 Run: #3
i

iSt.ac:k Gas Absoclute Tcmpcranm (T», °R: 618 €19 618
Volume of Liquid Water Condensed (V,.), ml: 946.9 1,094.3 1,108.4
Meter Calibration Factor (¥): 1.01 1.01 1.01
Votume Sampled (Meter Cond.) (V.), ft* 110,22 121.03 123.40
Meter Absolute Temperature (Ta), °R: 537 532 538
Meter Absolute Pressure (P,), In. Hg: 30.28 30.30 30.30
Py + AH/13.6)

Stack Gas Velocity (v.), ft/min: 4,172 4,538 4,663
Stack Gas Absolute Pressure (P,), In. Hg: 30.14 30.14 30.1 6
Cross-Sectional Area of Nozzle, (A.), ft: 0.00025 0.00025 0.00025
Duration of the Run (8), minutes: 180 180 180
Isokinetic Percentage (1), %: / §7.2 100.3 88.5

t. Calculated from the Equation:

I=MT*100* ((K;* Vi) + (Va/ T * Y*P))] /(8% v, * P, * A,)

where K, = 0.002669




% Source Test Report:
_ TAC (Georgia Pacific}, Fort Bragg, CA Pg. 8

r-...-"""" Galson Project#: $9-072.GP Date Printed;:12/11/90

Stack Gas Composition and Gas Density Calculations

Run: #1 Run: #2 ' Run: #3
I % % %

Dry Basis WetBasis | Dry Basis Wet Basis, | Dry Basis Wet Basis

|'Coz 11.1 7.91 11.1 7.82 10.2 7.17

l_Oz 9.9 7.08 9.4 6.62 10.2 7.17

co 0.1 0.07 0.1 0.06 0.1 0.04

N, ' 78.9  56.25 79.4  55.92 79.5  55.95

| H,0 - .- 28.71 - - 29.58 --- 29.66 -

w l Molecular Weight _ --- 26.68 --- 26.56 - .- 26.47

I Specific Gravity of Stack Gas? - 0.921 - 0.917 .- 0.914

L

1. Calculated from the equation: :
Molecular Weight = 0.44%(%CO;) + 0.32*(%0,) + 0.28%(%N; + %CO) + 0.18*(%H;0)

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




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

w==" Galson Project#: $9-072.GP

Pg. 1
Date Printed: 2/14/914

Summary of Test Data: Crystalline Sllica Emissions

CO 0.2

Run: #3
umber of Sampling Points: 20
wuration of the Run (8), Minutes: 40
ampling Nozzle Diameter, Inches: 0.189
itot Calibration Factor (C,): 0.84
Ieter Calibration Factor (y): 1.004
:ack Diameter, Inches: 66
mbient Air Temperature, °F: _ 6 5
arometric Pressure (P.), In. Hg: | 30.37
ack Gas Static Pressure in Flue, In. H,0: -0.21
~ :ack Gas Absolute Pressure (P,), In. Hg: 30.35
:ack Gas Velocity Head, (VAP): ) 0.984
rifice Pressure Drop (AH), In. H,O: 0.82
olume Sampled (V.), ft’ (Meter Cond.): 18.63
ack Gas Temperature (1), °F: 154
apinger Outlet Temperature, °F: 54
eter Temperature (tm), °F: 62
-eter Vacuum, In. Hg: _ 11 ‘
olume of Water Condensed (V.), ml: ' 154.2
secific Gravity of Flue Gas (SG): ' 0.933
ue Gas Composison:
CO, : 13.0
0, 7.9




; Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA Pg. 2

=~ Galson Projeci#: $9-072.GP Date Printed: 2/14/91
: Sampling Data and Calculations: Crystalline Silica Emissions
- ,
’ Run: #3
|
A. Stack Gas Cross Sectonal Area (A)), ft*: 23.76
B. Volume Sampled (Meter Conditions), ft*: 18.63
~. Volumme Sampled (Std. Conditions), ft': 19.24
i [B*9* (Tos/Psuat) * (Ps + (AH/13.6)) / T)]
’ a.
w. Volume of Liquid Water Condensed, ml: 154.2
E. Vapor Volume (Std. Condidons) of Water, ft’: 7.27
[D*0.04714]
. Stack Gas Moisture Content, %: 27.42
[(E/(E+C)) *100]
3. Stack Gas Velocity, ft/min: 3,672
[4005® VAP * C, * SQRT((T, ® Pra)/(Tsa * P, * SG)) )
.. Stack Gas Flow Rate (Stack Cond.}), ACFM: 87,230
[A*G) )
. Stack Gas Flow Rate (Std. Cond. dry), SCFM: 55,2414
[ H * (I - F/IOO) * (Tnd/T:) * (P:/Pnd) ]

>tandard Conditions: Tyg=528 °R : Pne=29.92in. Hg
| =5 4+460 ; Tm=t.+460 -

iy .

| - The volume of condensate was back-calculated assuming the stack gas
‘28 saturated. The stack gas moisture content reflects saturated conditions
t stazck ges temperature and pressure.




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

Pg. 3

Y=~ Galson Projsct#: $9-072.GP - Date Printed: 2/14/91

i I Sampling Data and Calculations: Crystalline Silica Emlissions

l _ Run: #3

' [J. Particulate Quantty Collected, mg

1. Quartz 0.06
, [ 2. Cristobalite < 0.03
i 3. Tridymite < 0.03

]
1

i

' l K. Particulate Concentation, mg/m’
- [I/7C* (353171

| 1. Quanz 0.110
2. Cristobalite < 0.055
3. Tridymite : < 0.055

l L. Particulate Concentration (At 12% CQ;), mg/m’
[K*(12/%C0O,) ]

1. Quartz ‘ 0.102
!_ 2. Cristobalite < 0.051

‘ 3. Tridymite < 0.051

M. Particulate Emission Rate, gm/hr
[K*I*(60/1000)/(3531/1)]

! 1. Quartz 10.3
2. Cristobalite < 517

3. Tridymite < 517




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

Pg. 4
Galson Project#: $9-072.GP Date Printed: 2/14/91
Isokinetic Variation Calculation
Run: #3
Stack Gas Absolute Temperature (T,), °R: 614
Volume of Liquid Water Condensed (Vic), ml: 154.2
I\dcmr Calibration Factor (¥): 1.004
iVolumc Sampled (Meter Cond.) (V) ft’: 18.63
Mctcr Absolute Temperamre (Tw), °R: 522
iMf:t.o':r Absolute Pressure (P.), In. Hg: 30.43
(P, + AH/ 13.6) :
Stack Gas Velocity (v,}, ft/min: 3,672
Stack Gas Absolute Pressure (P,), In. Hg: - 30.35
Cross-Sectional Area of Nozzle, (A,), fi*: 0.00018S
Duration of the Run (8), minutes: 40
Isokinetic Percentage (1), %: ! 106.2

1. Calculated from the Equation: .
I=[T,* 100 * ((K; * Vi) + (Vau/ T * Y* PaNI/(8 * v, * P, * A,)
where K; = 0.002669




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

| e 4

Gaison Project#: $9-072.GP

Pg.5
Date Printed: 2/14/91

Stack Gas Composition and Gas Density Calcuiations

Rhn: #3

%

Dry Basis Wet Basis

%
Dry Basis Woet Basis -

%

1,0
Molecular Weight!

Specific Gravity of Stack Gas?,

13.0 9.44
7.9 5.73
0.2 0.17

78.9 57.24

--- 27.42

--- 27.00

--- 0.833

Dry Basis Wet Basis

1. Calculated from the equation:

Molecular Weight = 0.44*(%C-02) + 0.32%(%0,) + 0.2_8*(%N2 + %CO) + 0.18*(%H,0)

2. Calculated from the equation:

SG = Molecular Weight of Stack Gas / Molec

ular Weight of Air f28.95 gm/g;m-molc)




ﬁ.. - sobesany ,
j - 0| 7
‘ n..:.u. ' . .
s o . .
S R I 778 I L O 5 ) O A B
N oS|Gz [oee | = [ o R N
L N P T A N A A L
o e 8 /2 Sl N R 7 W/ I K T e
Q2 [ ERZ Bz [0 Ty TN bSOV 20 T
1| ZS | hAZ =052 70N J9) mS 46" | T RS s
IR W AR ARG ED SOl | WL
Al 5857 %2z |09 TS U [ ZECT T
VI 2SR qiz | @9 on v A
N e BT [ =9 K9 LR T |
"B u) o do }dodway | om0t gouy | entwa) | oznu | oz U do () | cuw [ sequny g
"OBA 1910 "dwe, . Xog - Bujpeoy Hv dv ‘dwe) oun) ujod A
dwing sebudwy | eqory ejdweg | ‘dwey sajopy seo kig Jejopy 83y110 xum_m HORIS a:__asmm.tce?mc.
l.q. ﬂ..:i\\ \ . Wi 2] - By
lmvlﬁ,msw (8D 2yg T AT e emsseny ___womw_wmm \:“ 01&_*@“_&_“4 F >
) : J ) : aj eqos s
...l..lm.‘ll... ._=._ *s106uduy KRS EEEEWE@ .—.h_n“Mm_“EM i «.JID _n“ﬁ_owow L.‘”_._hamm ) sl
“Pa123|10D) sejep | = Pl 1 5 J9jole)q oz70N N7 T sojesodg _
~ .x.os_m_o_z pewnssy v T Joquny uny Isjuawwoy
c__u_..{ T g0 loid R oleg
emy .71 @1V Jelop <oy .1:2_33 ol wnpay S
\qm.\ E asioneyy T_S _ Qiolapy T , \ _.“ .....3_.:.\4\ ey ﬂmmm _mU-w _mw %
InsSaid ofleig m\ vivad zo:omjoo m:n_s_,qm




. o T saleiany
. e e )

:p. .

P . n
Uz Wz | 720 5@
5 (12 | OnZ | 7297 [FoQ
N S AZ R Z [= 0O [ G0
2l S YT ez 9y 5%

MN%. e ad 4 (s

YT WS e |7
e @m_ v

G + n il (.

O L
‘\]'j
RSN E
\A
<)
S

FAL R RN w%W [ 91-1 "hey f4200 rm T hsl a1
e TETGETT0G [ T [ b0 | Bl O | 21 el | 0T
_ 61| Uz Th9 |29 [40C Q_ 2| 59 91 h

291 | 807190 | < £ ! 'L | £61 90 ¢

oLl | T Q) 2T An HEE h ]2
D AN T |99 @S9 [Zal | 2 | %

‘B4 uy 4o do | dodwap [dowo | gouy | entwn)- | oznw | oenu do (1) uw | equiny
‘OBA 1171117 ‘dute]. |- xog Bupesy Hv dv ‘dwe o) Jujoy

dwng . | 1ebujdus 8qoid - | ejdweg | ‘dwej sajep mmwao. 1819 8_=_O WIS

.¢M> LI :9 0, KV

}oel|g Guydweg | esioaes)

_ — B2YS JETE
T swi Yap eopig eInsseld opjeuIoieg al 8qo1d o
i *sseBujdu <[, emnesedwe] juejguy K G Q1 Xog Jejapy e
. _ ~ =2 Joped O . Q) xog eydureg
:pal03|j0D) sejepm e L] v ulJeleweq ejzzon oy \. T3 1oieiadQ
. —— " ﬁww.v L ..\o 0In|S|op pewnssy jaquaNuny | - 1SjUdWIUI0N)
— 1375 '90101d «MW L7 L elea
/1S S ov_m;n_ ..q_w,a..w . aﬁJ _ @Iq_h“_“wz g 5 Vel d] :o__m_...”wo._ S3DIAIAG [2ONIYI3Y
I e N 7SS g
esmmoi u__m_w |N ) < | <Q ZD_._.JH_._'_DJ JT1dNVS N
L . Il




CO and THC Emission Data Summary




’ : {209% + 21) x wdd = 200 %2} 18 wdd
91 = euBylew 88 DHL '8Z = 09 10 WM senoeow 8 eleym *2-0L X SS'L X WADQS X ubiapm Jenseop x wdd = xyeg) ,
‘Bujidwee wnjwonD ejearxey pue Hyd ey Bupnp peaesqo sejes
mo|) efieiean ey Uo peseq &| BiEp 1B MOy (b/11-E/1 1)y PUB'E'Z'L SI8B) BYyY
‘Bujdwes ejenopied pue sjeieyy ediny eyl Bupnp peaesqo seled
soy ebeiens el v peseq | EBp 618 MOy {91/L-21/L) ¥ pue '£'2') sise) eyj .

HT:.TY]

S L85} 81 059 81 08§ Lok €L0'E9 [SSph-0seL[o6/b/LL] ¥
g€ 6'€92 L2 LL0't ¥4 016 zoL L8499 [SPZL-5260(06/b/LL| €
88 boye 147 0e6 by 098 bLl 025’99 |SY6L-8ESL|0G/E/LL] 2
9'8 evLe 8s 6501 rs 086 b 8Lv'¥9 |PEECL-BS60|06/E/LL|
0'Sl 2'99L €6 gLL'e 88 085’2 PiL 185°89 |822)1-500L|06/EL/L| ¥
8'se z'les vLL 094°2 081 ore'2 €l Lv2'ss |0260-0£80{06/91/L] €
09 0°10€ St ve2't :14 08E'l 82k Sp2'0S [9LLi-2skLi06/2LiL] 2
] }'09€ L 60r't 6L 055’4 2'el €IS'ES |i152i-L20L|06/ehiL| b
««OHL 00 . «sOJHL 00 «eJHL 09 200% | wWHOas ew|] aleg #
y/sq) ‘eyey uossiwa| 7O %zt @ wdd “su0n {(Aip) wdd ‘uopenusouoy .8{EIMO| 4 1se )

(Alewwng uofssjwy JHL pus Q) suofjenajen pue ejeq buipoddng

d9 ZL-6S ‘Pejoid uos[En

(98 el Dv1) dped 8ifi0eD - BwopE) |0 UOHEPOSSY laquit

yoday |se) sunog







Sample 1D

LABORATORY NOMENCLATURE

= A uniform code was ussd to identify all fisld samples.
{i.e. 72.CH-6-Ben-A)
First part - GTS Job number abbreviation (l.e. 72.CH)
Second part - Sequsntial run number (l.e. Run 6)
Third part - Parameter(s) tested for: '
BEN - Benzene ‘
CS - Crystalline Silica
FORM (F) -Farmaidehyde/Acetaldehyds
HC - Hexavalent Chromium '
MM - Multiple Metals including:
As - Arsenic
Be - Beryllium

Cd - Cadmium

Cr - Chromium

- Cu - Copper

Pb - lead

Mn . Manganese

Hg - Mercury

Ni - Nickal

Sa - Salanium .
Zn - Zinc

PAH - Polycyclic Aromatic Hydrocarbons/Phenols
Fourth part - Container Identification, as defined below:

Banzene samples -

A - Tedlar bag

. line Siii .

A - Acetone rinse of nozzle, probe, and filtar ball

B - Filter

C- Impinger contents and methylene chioride rinse of three impingers
'D. -  Silica gel
_ Eormaldehyde samples -

A - DNPH solution from all impingers

v i lag -
A - Impinger solutions; nozzle, probe and filter beil rinse with 0.1N

‘sodium hydraxide; and filtar.
B. - 0.1N Nitric acid rinse of entire sampling train
cC. - Silica gel




Source Test Repon
Laboraiory Nomsnciawre

Galson Technicst Sarvices, Inc.

MDL

ppbyv
Mg, uG

gm, G

Muttiple Metals samples-

A - Acetone rinse of nozzle, probe and fiiter bell

B, - Nitric acid/hydrogen peroxide rinse of nozzle, probe and filter
bell. -

c. - Fiiter

D. - 1st, 2nd, and 3rd impinger solutions and rinse with nitric
acidhydrogen peroxide

E - 4th impinger solution and rinse with potassium permangenate and
sulfuric acid.

F. - Silica gel

P li_A ic_Hyd ! les -

A - Methanol, benzene, and methylene chioride rinse of nozzle, probe
and filter beil

B. - Filter

C. - Mathanol, benzene, and methylene chlaride rinse of filtar sutlet,

. teflon tubing, and condensar.

D. - XAD-2 resin trap

E - Impinger #1 contents and the methanol, benzens, and methylena
chioride rinsa of this impinger.

F. - Contents of 2nd and 3rd impingers along with methanoi, benzens,
and methylene chloride rinse of impingers and connecting
glassware.

*

G - Silica gel

Minimum detection limit

parts per billion by velume
micrograms

grams

See specific reports for all other abbreviations.
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ALPHA CHEMICAL & BIOMEDICAL LABORATORIES

Joe-E. Hodgkins, Ph.D.
Director

RECEIVED  July 30, 1990
EUG 011985

GALSON TECHNICAL SERVICES .
Attn: Chuck Siu Galson Techniz™!
2116 Berkeley Way e tleotas
Berkeley, CA. 94704

REPORT

FORMALDEHYDE & ACETALDEHYDE ANALYSIS
PROJECT 3§ S9-072.GP

Sample 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 Ligquid
Chromatography, CARB Method 430. ,

Sampling impinger soclution preparation date: 7/16/90.

Extraction date: 7/23/90.

Analysis date: 7/23/90.

Perkin-Elmer Series 4 HPLC.

Instrument :
Detector : Perkin-Elmer UV € 360 nm.
Column : Brownlee QODS-224 RP-18 4.6 x 220 mm with

ODGU guard column.
30:70 ACN:H.,0 to ACN
Linear gradlient for 20 min., 5 min. ACN
wash.
Flow rate : 2.0 ml/min
Injection size : 25 ul

Mobile phase
Conditions

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




E GALSON TECHNICAL SERVICES
RE: Project S9-072.GP
July 30, 1990

e n et e B B 4 e e e AL

Page 2
. Results:
Formaldehvde, ug Acetaldehvde, ug
Sample # Galson # Total Blank corrected Total Blank corrected
8920 Test # 5 11.5 11.3 '8.40 8.39
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 ND ND

ND =. None Détected

Method Detection Limit for Formaldehyde
Method Detection Limit for Acetaldehyde

nou
o
o
&

rk S. Fesle M:T

Ahalyst

%%4/-

E. Hodgkins, PhA5., C.T.
aboratory Director

Enclosure (Chain of Custody)
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ALPHA CHEMICAL & BIOMEDICAL LABORATORIES

Joe E. Hodgkins, Ph.D.
Director

February 19, 1591

GALSON TECHNICAL SERVICES
Attn: Guy Worthington
2116 Berkeley Way
Berkeley, CA 94704

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 "Total" and the other "Blank corrected". 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# B, The field blank usually has a certain amount
of "background" interference which nust be subtracted from the
sample. In this particular case, the amount of "background" in
the travel blank was less than our Method Detection Limit.
Therefore, it was reported as None Detected. However, some
residual "background" was still present. oOur calculations
indicated that the residual background for Formaldehyde was 0,26
ug and for Acetaldehyde was 0.11 ug. This residual background
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 "background” interference which might be present in
the field blank regardless if it is below the Method Dectcction
Limit. I hope this has not caused any inconveniences in
interpreting the analytical data. If you have any further
questions about the analysis or the report, fecl free to contact
me at (707)778-8607. -

Sincerecly,

7{%/9-3%.4_

Mark S. Fesler
Analyst

Park Plaza Professional Center, 245 Kentwcky Street, Pataiuma, California 94952 . (707) 778-8607




. 900719

AIR TOXICS LTD.

SAMPLE NAME: 72.GP-5-BENZ-A
ID#: S00719-03A

Stationary Source Test Method - Low Level Benzene
(CARB Method 410A}
Cryofocusing Full Scan GC/MS

File Name: 1072017 Date of Collection: 7/18/90
Dil. Factor: 10 Date of Analysis: 7/20/90

MDL (pphwv) Amount (ppbvl

Comments: E=Exceeds instrument calibration range but within
instrument linear range

Page 4 .




800719

AIR TOXICS LTD.

SAMPLE NAME: 72.GP-6-BENZ-A
ID#: S00719-02A

Stationary Source Test Method - Low Level Benzene
(CARB Method 4104)
Cryofocusing Full Scan GC/MS

File Name: 1072015 | Date of Collectton: 7/18/90
Dil. Factor: 10 Date of Analysis: 7/20/90

Comments: E=Exceeds instrument calibration range but within
Instrument linear range

Page 3




900719

AIR TOXICS LTD.

SAMPLE NAME: 72.GP-7-BENZ-A
ID#: 900719-01A

Stationary Source Test Method - Low Level Benzene

(CARB Method 410A)
Cryofocusing Full Scan GC/MS
File Name: 1072016 ~ Date of Collection: 7/18/90
Dil. Factor: 10 Date of Analysis: 7/20/90

Page 2




800719

AIR TOXICS LTD.

SAMPLE NAME: 72.GP-B-BENZ-A
ID#: 900719-04A

Statiohary Source Test Method - Low Level Benzene
{(CARB Method 410A)
Cryofocusing Full Scan GC/MS

File Name: 1072012 Date of Collection: 7/18/90
Dil. Factor: 2.0 Date of Analysis: 7/20/80
MDL (ppbv) - Amount (ppbvl

Page 5




900718

AIR TOXICS LTD.

SAMPLE NAME: LAB BLANK
ID#: 900719-05A

Stationary Source Test Method - Low Level Benzene
(CARB Method 4104)
Cryofocusing Full Scan GC/MS

File Name: 1072004 Date of Collection: NA
Dil, Factor: i 2.0 Date of Analysis: 7/20/90

Page 8




800719

ATR TOXICS LTD.

SAMPLE NAME: METHOD SPIKE
ID#: 800719-05B

Stationary Source Test Method - Low Level Benzene
(CARB Method 410A) '
Cryofocusing Full Scan GC/MS

File Namne: 1071903 Date of Collection: NA
Dil. Factor: 3.7 Date of Analysts: 7/19/90

Mm._[nﬁhyl Recovery (%)

Page 7




File Name:
Dil, Factor:

. 300719

AIR TOXICS LTD.

SAMPLE NAME: METHOD SPIKE DUPLICATE
1ID#: 800719-05C

Stationary Source Test Method - Low Level Benzene

~ (CARB Mcthod 4104}
Cryofocusing Full Scan GC/MS
1072014 Date of Collection: NA
1.0 Date of Analysis: 7/20/90

Page 8
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=> Galson

€601 Kirkville Road

E. Syracuse, NY 13057

Tei: (315) 4320506
1-800-950-0506

Laboratories

Client: TIMBER ASSOCTATES OF CALIFCRNIA

Task Mumber: 90072418
Location: GECRGIA PACIFIC

LABCRATORY ANALYSIS REFORT

Job Number: S9072.GPLL

ZINC

Lab ID:
Client ID:

TOIAL MG

(<) - Less Than
{>) - Greater Than

NA -~ Not Applicable
ND - Not detectable
NS - Not specified
MG - Milligrams
L - Liters

- M — Cubic Meter

Tate Sampled: 07/12-07/16

J15655 J156578L

J15654 J15656 METHCD
72.GP- 72.GP- 72.Gp- 72.GP~ BLANK
I-m2a-D 2-MtAD 4-Mt-A-D BMAAD NA
0.067 0.073 0.017 <0.001 <0.001
<0.001 <0.001 <0.001 <0.001 <0.00L
<0.001 <0.001 0.002 <0.001 <0.001
0.009 0.006 0.018 0.002 0.030
0.055 0.051 0.077 <0.005 0.006
0.028 0.026 0.062 0.003 0.014
0.43 0.21 0.33 0.11 0.031
0.0015 0.0019 0.0024 <0.0012  <0.0011
<0.008 <0.008  0.012 <0.008 - 0.009
<0.01 <0.01 <0.01 <0.001 <0.001
0.65 0.62 0.97 0.061 0.042

Method(s): EPA DRAFT MULTIPLE METALS METHOD DATED
AUGUST 28, 1989,

Footnotes: CONTAINERS A/T, B AND D WERE CCMBINED FRICR TO
ANALYSIS *RESULTS ARE TOTAL VALUES FROM COMBINED
CONTAINERS A-D AND CONTAINER E. RESULTS FOR THE
FRACTIONS ARE FRESENTED ON THE FOLILOWING PAGE.

Submitted by: AN,KB,PH

Approved by: M4, Y
pate:  9ae-1990 £ (oldaom

MG/M? — Milligrams Per Cubic Meter
PFM' - Parts Per Million

UG - Micrograms
NG - Nanograms

BL - Blank

’ , 1h
M) - s _O AVITIT L T

A awis.on of Galson Techmcal Serwces, tng
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S Galson LABCRATORY ANALYSIS REFCRT

LaboratorieS qient; Tomer ASSOCIATES OF caLreRNIA

Task Number: 90072418 Job Number: S9072.GFLL

6601 Kirkvile Road Location: GECRGIA PACIFIC Date Sempled: 07,/12-07/16
E. Syracuse. NY 13057
Tel: (315) 432-0506
1-800-950-0506

MERCURY : :

Lab ID: J15654 J15655 J15656 J15657BL  MEIHCD
Client ID: 72.GP- 72.GP~ 72.G>- 72.G- BLANK
1-MM 29 4 B . NA

OONTAINER E TOTAL MG 0.00135 0.0013 0.0024 <0.0004 <0.0003

CCONIAINER A-D <0.0008 <0.0008 <0.0008 <0.0008 <0.0008

TOTAL o 0.0015 0.0019 0.0024  <0.0012 <0.0011

Method(s): EPA DRAFT MULTIPLE METALS METHCD DATED
‘ AUGRUST 28, 1989

(<) =~ Less Than Footnotes:

(>} - Greater Than

NA - Not Applicable

ND - Not detectable

NS - Not specified

MG - Milligrams Submitted by: - _

L - Liters Approved by & lﬂf” ~

M3 ~ Cubic Meter Date: $-AlKG-1990

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

uG - Micrograms
NG - Nancgrams
BL ~ Blank

e
Py - 1'14-20 AV IR AT 8

A grugon ol Ga'son Tecnncal Serve 2t Ing




.2 Galson

Technical Services

PARTICULATE ANALYSIS REPORT - FILTER SAMPLES

Project Name: TAC - Georgia Pacific
Project No.:-  §9-072.GP

) r Blk-Correct.
Sample ID Filter ID |Sample Date | Tare (gm) | Final (gm) Diff. (gm) Diff, {gm)
Blank #1 - 146 7/12/90 0.5000 0.5040 0.0040 NA
Test #1 173 7/12/90 .0.5160 0.6000 0.0840 0.0800
Test #2 171 7712790 0.5204 0.6000 | 0.0796 0.0756
Test #4A 162 7/16/90 0.4949 0.5501 0.0952 0.0912
Test #4B 161 1/16/9Q 0.4229 0.5435 0.0556 00516
Test #4-Total NA NA NA NA NA . 0.1428
Blank #2 249 11/4/90 0.6139 0.‘6143 © 0.0004 NA
Test #4 (11/4) 246 11/4/90 0.5092 0.5585 0.0493 0.0439
NA: Not applicable

Method: EPA Multiple Mewuls/CARB §
Date : 11/8/90

Analyst: R. King

Reviewed: M. Ludwiczak
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2 Galson

=~ Technical Services
-~ PARTICULATE ANALYSIS REPORT - RINSE SAMPLES

Galson Technical Services, Inc.

Zégsk:erkgiygw?g Project Name: TAC - Georgia Pacific
rkeley, 4704 g )
Tet: (415¥848-0389 Project No.: $9-072.GP

FAX:{415) 848-0838

Blk-Correct.
Sample ID Lab 1D |Sample Date | Tare (gm)| Final (gm)|{ Diff. (gm) | Difr. {gm)
Blank - #1 uu 7/12/90 106.4112 106.4136 0.0024 NA
Test #1 XK 7/12/90 104.3009 104.3172 0.0163 0.0139
Test #2 - 100 7/12/90 103.4030 103.4132 0.0102 0.0078
Test #4 101 7/16/90 105.1173 105.1386 0.0213 0.0139
Blank #2 170 11/4/90 103.8172 103.8177 0.0005 NA
Test # 4 (11/4) 171 11/4/90 104.3031 104.3169 - 0.0138 0.0133

NA: Not applicable

Method: EPA Multiple Metals/CARB 5
Date : 11/8/90

Analyst: R. King

Reviewed: M. Ludwiczak

Soron e Tl 3 i 8 B g e Bateate




6601 Kirkville Road

E. Syracuse, NY 13057
Tot: (315) 432-0506
1-800-950-0506

LARCRATORY ANALYSIS REFCRT

Client: TIMBER ASSOCIATICN OF CALIFCENIA
Task Number: 90110618 Job Number: S9072.GPLL
Location: GEORGIA PACIFIC Date Sampled: 11,03-11,04

CONDENSIBLE PARTICULATE-CRGANIC FRACTICN

Sample ID Lab ID AVE TRRE G AVE FINAL G WEIGHT GAIN G BLANK CCORRECTED G
72.GP-4-PART-C J23615 29.9117 29.9119 0.0002 =0.0003
72.GP-B-PART C J23616BL 29.4294 29.4299 0.0005 NA
72.GE=-3-CS-C J15617 30.3978 30.4022 0.0044 0.0032
69-B-pP-C J156168L 29,7417 29.7429 0.0012 N
Method{s): CARB 5

(¢) - Less Than Footnotes:

(> - Greater Than

NA - Not Applicable

ND — Not detectable

NS - Not specified :

MG - Milligrams Submi tted by

L - Liters Approved by a_’(/) L

M3 - Cubic Meter Date: 16—1\01—1990

MG/M3 - Milligrams Per Cubic Meter
PPM -~ Parts Per Millien

uG - Micrograms
NG —~ Nanograms
G - Grams

WT - Weight

202
AT -O Ananarary

A awision 2f Galson Techmcal Services. Ing




= Galson

w=~~~ Laboratories

LABCRATCRY ANALYSIS REFCRT

6601 Kirkville Road Client: TIMBER ASSCCIATIN OF CALIFCRNIA
T Al Task Nurber: 90110618 Job Number: S9072.GPLL
1-800-950-0506 Location: GEORGIA BACIFIC Date Sampled: 11,03-11,04

CONDENSIBLE PARTICULATE-WATER SOLUBLE FRACTICN

SanpleID Lab ID AVE TARE G AVE FINAL G WEIGHT GAIN G BILANK ORRECTED G
72.GP—4-PART-C J23615 29.3179  29.3204 0.0025 0.0020
72.GP-B-PART C J23616BL . 29.1947 29.1952 0.0005 NA -

72.GB-3-CSC  J15617 30.4193 30,4304 0.0111 0.0110

69-B-P-C JIS616BL  29.9527 29.9528 0.0001 N

Methed(s): CARB 5

{<} - Less Than Footnotes:

(>} - Greater Than

NA - Not Applicable

ND - Not detectable

NS ~ Not specified

Mz - Milligrams Submitted by: BB

L - Liters Approved by: (7.3l M Al
M3 - - Cubic Meter Date: 16~NW-1990

MGM3 ~ Milligrams Per Cubic Meter
PPM - Parts Per Million

uG - Micrograms
NG ~ Nanograms
G - Grams

WI - Weight

/ ’ th
[P LI et ~0 NN

A dwision of Galson Technical Services, Inc.




£ Galson

Laboratories
LABCRATORY ANALYSIS REPCRT
6601 Kirkwille Road Client: TIMBER ASSOCIATICN OF CALIFORNIA
. . NY 13057 *
o 550508 Task Number: 90110618 Job Number: S9072.GPLL

1-800-950-0506 Location: GEORGIA PACIFIC Date Sampled: 11,03-11,04

Lab ID: J23611 J23612 J23613 J23614BL
Client ID: 72.GP-1-HC 72.GP-2-BC. 72.GP-3-HC 72.GB-B-KC

OCNTAINER A <0.03 <0.03 <0.03 <0.007

TOTAL CHRCMIUM
CCNTAINER A 0.027 0.014 <0.01 0.004
CONTAINER B 0.004 0.005 0.003 <0.001

HEXAVALENT CHRCMTUM QC DATA

1D % RECOVERY
0. 99
BLANK SPIKE 107

72.GR-1-HC SPIKE 92
72.GP-3-HC SPIKE 73

Method(s): CARB 425

(¢} - Less Than Footnotes:
(>} - Greater Than
NA - Not Applicable
ND - Not detectable
NS —~ Not specified
MG - Milligrams Submitted by: SM,AN
L - Liters Agpraved by: /) /37,4 )[A—-/M.M%W
M? - ic Meter Date: 16-NOV-159
Cubi 635"

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

UG - Micrograms
NG - Nanograms
BL - Blank

th
wM - M120 A ean

A awision of Gaison Tecnncal Services, Ing




=~ Technical Services
SILICA GEL ANALYSIS REPORT
Project Name: TAC - Georgia Pacific
Project No.: §9-072.GP
. - _ Blk-Correct.
Sample ID Lab ID |Sample Date | Tare (gm) | Final (gm) Diff, (gm) Difl. (gm}
Blank #1 1330 7/12/90 300.0 300.4 0.4 NA
Test #1 (MM) 1331 7/12/90 300.0 333.2 33.2 32.8
Test #2A (MM) 1339 7/12/90 300.0 332.6 32.6 32.2
Test #2B MM} 1341 1/16/90 3000 3200 200 1286
Test #2 (MM) Total NA NA NA NA NA 51.8
Test #4 (MM) 1335 7/16/90 300.0 361.5 61.5 61.1
Blank #2 1501 11/3/90 300.0 300.1 0.1. NA
Test # 1 (HC) lof2 1438 11/3/90 300.0 367.3 67.8 67.7
Test # 1 (HC) 202 1499 11/3/90 300.0 338.9 38.9 38.8
Test # 2 (HC) 1463 11/3/90Q 300.0 459.6 159.6 15%.5
Test # 3 (HC) 1495 11/3/90 300.0 3717 71.7 71.6
Test # 1 (PAH) 1450 11/3/90 300.0 335.7 35.7 35.6
Test # 2 (PAK) 1491 11/3/%0 300.0 396.9 96.9 96.3
Test # 3 (PAH) 1477 11/3/90 -300.0 345.0 45.0 43.9
Test # 4 P 1497 11/3/90 300.0 320.0 20.0 19.9
(MM)-Multiple Metals Sampling Train
(HC)-Hexavalent Chromium Sampling Train
(PAH)-Polycyclic Aromatic Hydrocarbon Sampling Train
(P)-Particulate Sampling Train
Method: CARB 4
Date : 11/8/%0
Analyst: R.King
Reviewed: M. Ludwiczak




‘ b Curfis & Tomgkins, LIg.
LABORATORY NUMBER: 102181

DATE RECEIVED: 11/06/90
CLIENT: GALSON TECHNICAL SERVICES DATE REPORTED: 11/20/90
PROJECT #: §9-072 '

————r—

CASE NARRATIVE

Due to an equipment malfunction, sample 2-PAH
(Laboratory ID 102181-2) was concentrated to
dryness during the extractior procedure and
resulted in low recovery for the surrogate
standard 2-fluorobiphenyl., Based on the
surrogate recovery, we believe the actua!
concentrations of the target analytes to be
higher than reported.




q b Curtis & Tompkins, Lig.

LABORATORY NUMBER: 102181-.1 DATE RECEIVED: 11/06/90
CL1ENT: GALSON TECHNICAL SERVICES, INC. DATE ANALYZED: 11/14/90
PROJECT ID: §9-072 DATE REPORTED: 11/19/90

SAMPLE ID: 1-PAH

Determination of Polycycllc Aromatic Hydrocarbons (PAH) Emlissions
' from Stationary Sources
Method: CARB 429

COMPOUND RESULT . REPORTING
LIMIT
ug/train ug/train
Naphthalene 1,200 10
Acenaphthylene . 160 10
Acenaphthene 12 10
Fluorene . . 36 10
Phenanthrene 180 10
Anthracene . 11 10
Fluoranthene 59 10
Pyrene 38 10
Benzo{a)anthracene ND 10 '
Chrysene ND 10
Benzo(b)lluoranthene ND 10
Benzo(k)fluoranthene ND 10
Benzo(a)pyrene ND 10
Indeno(1,2,3-cd)pyrene ND 10
Dibenzo(a,h)anthracene ND 10
Benzo(g,h,i)perylene ND 10

ND = Not detected at or above reporting limit.

QA/QC SURRQGATE RECOQOVERY

pr—

2-Fluorophbiphenyl 83 %
Terphenyl-dld 70 %
Acntracene-d-10 106 %
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LABORATORY NUMBER: 102181-2
CLIENT: GALSON TECHNICAL SERVICES,
PROJECT ID: §9-072

SAMPLE ID: 2-PAH

INC.

Cb Curtis & Tompkins. Lid.

DATE RECEIVED:
DATE ANALYZED:
DATE REPORTED:

11/06/90
11/14/90
11/19/90

Determination of Polycyclic Aromatic Hydrocarﬁons (PAH) Emissions

from Statlonary Sources

Method: CARB 429

COMPOUND RESULT

ug/train
Naphthalene : 5.5
Acenaphthylene 23
Acenaphthene 2.1
Fluorene 7.1
Phenanthrene 46
Anthracene 2.3
Fluoranthene 20
Pyrene 13
Benzo(a)anthracene 1.2
Chrysene ND
Benzo(b)fluoranthene ND
Bepzo(k)fluoranthene ND
Beazo(a)pyrene ND
Indeno(1,2,3-cd)pyrene ND
Dibenzo(a,h)anthracene ND
Benzo{g,h,i)perylene ND

ND = Not detected at or above reporting limi

QA/QC SURROGATE RECOVERY

e T L T T o e T o T e o e e e e e e e e e e e e s e e e . s A e e s e . s
L e e e e - 4 . 3 1

2-Fluorophbiphenyl 8 %
Terphenyl-d14 54 %
Antracene d-10 41 %

ey T y——

REPORT ING
LIMIT
ug/train

bt pd b ekl ek ek ek ek b pud i ek ek el e
L S T
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Cb Curtis & Tornpkins. Lid.

LABORATORY NUMBER: 102181-3 DATE RECEIVED: 11/06/90
CLIENT: GALSON TECHNICAL SERVICES, INC. DATE ANALYZED: 11/14/90
PROJECT ID: S9-072 DATE REPORTED: 11/19/90

SAMPLE ID: 3-PAH

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emlissions
from Stationary Sources
Method: CARB 429

. COMPQUND RESULT REPORTING
‘ LIMIT
ug/train ug/traln
Naphthalene 430 1.0
Acenaphthylene 26 1.0
Acenaphthene 2.7 1.0
Fluorene 6.1 1.0
Phenanthrene 358 1.¢
Anthracene 2.4 1.0
Fiuoranthene 16 1.0
Pyrene 10 1.0
Benzo(a)anthracene ND 1.0
Chrysene ND 1.0
Benzo(b)fluoranthene 2.2 1.0
Benzo(k)lluoranthene ND 1.0
Benzo{(a)pyrene ND 1.0
Indeno(1,2,3-cd)pyrene ND 1.0
Dibenzo(a,h)anthracene ND 1.0
Benzo(g,h,i)perylene ND 1.0

ND = Not detected at or above reporting limit.

T S e e e i e e it s . e
M et L 1T

2-Fluorophbiphenyl 49 %
Terphenyl-di14 59 %
Antracene d-10 66 %

T e . e e e e
e ——

e ]

e




LABORATORY NUMBER: 102181-4
CLIENT: GALSON TECHNICAL SERVICES,

PROJECT 1D: S§%-072
SAMPLE ID: 4-PAH

INC.

‘ b Cunis & Tompking, Lie.

DATE RECEIVED: 11/06/90
DATE ANALYZED: 11/14/9%0
DATE REPORTED: 11/19/9(

Détermination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions

from Stationmary Sources
Method:

COMPOUND

Naphthalene
Acenaphthylene
Acenaphthene

Fluorene

Phenanthkrene
Anthracene
Fluoranthene

Pyrene
Benzo(a)anthracene
Chrysene
Bevzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene '
Indeno(1,2,3-¢cd}pyrene
Dibenrzo{a,h)anthracene
Benzo(g,h,i)perylene

ND = Not detected at .or above reporting

4

2-Fluorophbipheny]l
Terpheny!-dl14
Antraceme d-10

et

By m—.
=R mEE=E

CARB 429
RESULT REPORTING
LIMIT
vg/traln ug/train
41 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
ND 1.0
limit.
66 %
62 %
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LABORATORY NUMBER: METHOD BLANK

PROJECT 1ID: 59%-072

from Statlio
Method:

CGVIPOUND

| Naphthalene
Acenaphthylene

. Acenaphthene

| Fluorene

' Phenanthrene

Anthracene

Fluoranthene

+ Pyrene
Benzo{a)anthracene

t Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

, Benzo(a)pyrene

| Indeno{(1,2,3.cd)pyrene

‘Dibenzo(a,h)anthracene
Berzo(g,h,i)perylene

|

1ND = Not detegted at or above re

: QA/QC SURROGATE RECOVERY

e e D
—_——mamm=

Z-Fluorophbipﬁenyl
Terphenyl-d14
Antracene d-10

) ‘ b Curtis & Tompkins. Lid.

DATE RECEIVED: 11/06/90

CLIENT: GALSON TECHNICAL SERVICES, INC. DATE ANALYZED: 11/14/90

DATE REPORTED: 11/19/90

Determination of Polycyclic Aromatic Hydrocarbons (PAH) Emissions

nary Sources
CARB 429

RESULT REPORTING
’ LIMIT
ug/train ug/train

7.9
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

bt d et bk bk b b el ok et feb ek ek b el b
e e s e s a e e s e s e e e e s
(= I — B — N — Y - B o B e B - B B e N Y T - = ]

porting limit.
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R] LeeGroup

The Materials Characterization Specialists

August 6, 1990

RECEIVED
AUG 0 81830
| wnical
Mr. Mark Ludwiczak . Galson Teehn
Galson Technical Services, Inc. sarvices
2116 Berkeley Way
Berkeley, CA 94704

Re:  RJ Lee Group Project Number: SIC007313
‘Customer Purchase Order: §9-072.GP

DearMaﬁc

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-ray diffraction analysis. The procedures employed
followed the general protocol of NIOSH 7500 method for crystalline silica analysis with
modifications to the sample preparation techniques to account for the non-standard sample types.
Analysis was performed on a Philips 3100 XRD unit, equipped with graphite monochromatized
copper radiation.

The two filters were low-ternperature ashed and the solids were re-deposited on pre-weighed silver
membrane filters. The two acetone solutions were also filiered onto silver membranes. Because
the sample acetone solution appeared to contain-too much solid for the standad NIOSH 7500 the
szample wolume was measured (74ml) and 2 10 ml aliquot 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 total solution volume, to provide
the reported values. The blank filter and acetone solutivn showed insignificant weight gains
(<0lmg}. The sample filter and samgle probe wash contined suffcient sciids tor x-ray analysis.
These samples and probe wash were examined by slow scan XRD according to the NIOSH 7500
procedure.

o~ =

The results of these analyses are listed on the enclosed table. No detectable cristobalite or tridymite
was observed. Detecton limits for these phases are <0.01mg for the blanks, and <0.03mg for the
two samples.

R} Lee Group, Inc « 350 Hochberg Road, Manrocville, PA 15146 o 312:325-1776 412/733-1799-FAX
BERKELEY. CA WASHINGTON, D C WESTERN NY




Mr. Ludwiczak
August 6, 1990
Page 2

These results are submitted pursuant to RJ Lee Group's current 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 report, 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 the retumn of any samples.

If you have any questions on this report or if we can be of further assistance, please feel free to call
me.

Sincerely,

. Cooke
Manager, Analytical Chemistry

GAC/jm
Enclosure
cc: Boyd Clark

o
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PHE-TEST & POST TEST SYysizM DRIFT CHECKDS
a ) ~ *
Galson - .; .!—| ) JP L.‘" .. ) \.‘,"" . ' ""‘ :.‘ ,_(-
ST Tecnnical Services Plant I. 0. = : / - Project Na. y =
! .- ‘ - ) \' 7(_
1 - Scurca M"’/ 2 ¥ -{/"U—‘-f 4 Cperator = "~
Comments: .
’ -
Poliutant CC--‘:; Analyzer . D. (lorz £F -
i F1F-Soo0
1
’ 2 )G — )0 D
1Flun No. 4 Oate/Time J/V/’ o (D5 [z 2
Initial values Final values
Analyzer 'System System System System bias Drikt
Calibratlion Calibration bias Calibration
Response Response (% of span) Hesponse (%o of span)
‘,(' - ,ﬁ = # S s .
Zero gas < { U,{) o ,_,/; ::}/9 E‘O.’/S 7“&»/5_
. 5 Ps} -] o
Mid-range /v// . ;Z ‘/V’f 2 . O /i '? C) /) J.O
i’ / /..J é = /-' — i
H S / i.-/ t.
Run.Na. —5— Date/Time 7 / C)
: Initial values Firal values .
Anaiyzer System . System System System bias Drift
Calibration Calibration bias Calioration
Response Response (% of span) | Responsa (% of sgan)
— —— SR - - S —
Zero gas _ o S ’“ _-l {_) s ¢ {":._U// (. - R
a - REN ) A 250 oy . -
I Mid-range i,? r: ; ,f-'_ .-‘_:’.- ..) S . y VJ\) (} - ‘_,')
mr f —_—
! e ,‘{-",7,0 < S5
Run No. —/ Cate/Time 7// f /7/& AR R
Initial values Final values
Analyzer System System System System bias Dritt
Calibration Calibration bias Calbration
Response Response (% of span) Response (% ol span)
M A - . - \ A
Zoro gas VRS u"’_/ L o :/\ {:_’,-r '_‘..—"/:- ::': o
[ s PR ISR g-o | J-O
Mid-ange | /7, 1 P o |2 - -

System calibration bias =

Orilt =~

Final systam raspense - Initial system calibration rasconse respansa

System calibration resgensa - Anafyzer calibraticn rasponse

x 1G0

Span

Span

x 100




PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
560’.’5‘1 A ﬂ/(“{’ C Project r\h:).-s.ﬁ}h‘:7 72 6 75
Un't 3 LxhausT AR '

&R Galson

——— . Tecnrical Services | F1ant1. 0.

Span

Source Operator
Camments: o
Pollutant | C-CD}_ Analyzer . D. A28 fﬁﬁ‘ _
PTR 22
= Led D 2 Eh
Run No. Date/Time Z i : / / //
Initial values Finai vzlues
Analyzer System System System System bias Drikt
Calibration Calibration ~ bias Calibration
Response Response (% of span) Response (%% of span)
!
Zeogas | /DO - LD . 0 2 D,
¥l : '
Mid-range | ,/__’7 ;Z /57 2 d, ﬁ _I-"‘ ’ 35. /' OZ, /, &
Run No. Date/Time
Initiat values Final values
Analyzer System System System System bizs Dnft
Calibration Calibration bias Calioration
Response "Response (%> of span) Response (3% of span)
Zero gas
Mid;range
Run No. Date/Tima
Initiat values Finai values
Analyzer System Systam System System bizs Drilt
Calbration Calibration bias Calibration
Response | Response | (% of span) | Response (% of span)
Zaro gas
Mid-range
System calibratien rasocnse - Analyzsr safibration ressonse
System calibraticn bias = x 100
: Span
Final system resoonse -+ Initial systam calibration rescensa respense
Ork - x 100




. PRE-TEST & FPQST-TEsi Sroicivi Unirt Locwend
‘ ~ . . - - /“‘ A /3
| a-fw_. gh?k:L?ech!' Plantl. 0. 2.2 G 00 Poritic Project No, - AR
i c , Source M”’f_ 3 f//gy;]‘— Operator j@
omments: .
Pollutant Q‘_ 3 Analyzer 1. D. I/ ..2)6759
Run No. ’ DatefT'rne 7//)'/7& /j 27 _/255- )
* Ry :: oo e
Initial values Final values
Analyzer System Sysiem System System bias Dritt
Calibration Calibration bias Caloration :
Hesponse Response (% of span) Response (% of span)
s |05 | 0.0 | 2.010.0 | 2.0 | OO
l Mid-range '/7r0 /’?0 _/)—0 /2,/ f‘.:?."f "'fﬂr#

Fun No. Date/Time Z//J'/7a /7_5:9—-/ 7/7
Initial values . Final values ‘
Analyzer System Sysiem System System bias Crift
Cafibration Cafibration bias Calibration
Response Response % of span) Responsa (% of span)
wmoes | g |00 | 220100 | 0.0 |20
| Midrmage |5 /2.0 .70 12.0 oD OO
Run No. 3 Date/Time" 7 --’-/"—9 - *’d‘ 72’
Initial values Finai_vaiues
Analyzer Systam Sysiem System System bias Drit
Calibration Calibration bias Caibralion
Response Response (% of span) Response {% of span)
Zem gas - ',.fj , @ - ;.'- "':‘ -’,—-.: ; "; —,1 L oty
t Mid~range '..r' : o "'_- . f— . g ; f} 0}0 d'rC’)

System cailbration bias =

Final system response -

Orilt =

System czlibration rescansa - Analyzar calibration response

Span

Initial systam caiibratien rasoonse respansa

x 100

Sean

x 1C0

g
———
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FRE-TEST & PQOST-TEST SYSTEM DRIFT CHECKS
<Py G

A Galson

- ‘ reject No. =
- - Techncal Services Froject No

Vs J .
Operator fj /Q

Plant . D. < Lorru pﬂ"./z’-cf
w
Source A [/!!7‘— 3 &é’?u:f_

Comments: = Y A
Pollutant &, Anayzer1, 0L 05— 20D
‘. )
Ly s— ) D2
Run Ne. L// Date/Time 7/ e /O§ /-—— - 5
' Initial values Final values
Analyzer System System System Systam bias Orik
Calibration Calibration bias Calbration
Response | Response (% of span) Response (%% of gpan)
3
zogs | 000 | 0.0 | 0.0 |00 | 2.0 .
wamgs |20 |20 | 2.0 122 429 o
- IS/T) A~
Run Na. > Date/Time 7/>( /& M 7 ?‘5‘
- Initial values Final valyes . '
Analyzer System Systemn System System bias Drift
Calibratioca Calibration bias Calbration :
Response Response % of span) Response {% of sgan)
Zero gas e, (_;7- (_) C.—f)_ . &-69 7. _/;7 2D
- 3~ 2 ." 3 R Elie
! Mid-range | /7 /. s :‘: 2 O f’/ 5 23D .0
Al <y -_— S :
Bun No. _ &~ Data/Time 7//?/7& /.,7.7_5 /./D
Initial values Final values
Analyzer System Systemn System Sysiem bias Drift
Calikzration Calibration bias Calibration
Response Response {%e of span) Hesponse (% of span)
{
. - <N
Zsro gas 0.0 J,& 0,0 77D 7D )
. - - . S
Mid-range | / ?’, 4 ’7/ é 2.2 | /9. & O~ R
System calibration respcnsa - Aaabyzer cafibration ras:cnsa-
System calibration bias = x 100
: Span
Final system responsa - Initial system calibration responsa responss
Drk = x 100

Span




ﬂ Galson

= - Technical Services
et

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
Plant I. D. éﬂn’fl'b ﬁ'(’ F".C-

477 GFP

) <
Project No. ==

Source LA»\{'F 2-? ¢ x hu u5+ Operator A)/Q

Comments: y - - /7»’
Pollutant N Analyzer |, D. L /> Q ,(-;,- &
Run Na. ; Date/Time //// - //%
Initial values Final values l
Analyzer System System System System bias Dritt
Calibration Calicration bias Calration -
Response Response {% of span) Response (%% o! span}
Zero gas a,ﬁ @.0 ﬁ@ @0 @w‘;’) &«O
Mid-range ;/20 /Q.D &,& /2/ j—(ﬂ,ﬁl 2, 7
Aun No. Date'f!’ime
irutial values Final values
Analyzer Sysiem System System System bias Oritt
Calibraticn Cazlibration bias Calibration
Response Response (Yo of span) Response {2% of span)
I
Zero gas
Mid-range
RAun Ne. Date/Time
Initial values Final values
Analyzer Sysiem System Sysiem System bias Dritt
Calibration Calibration bizs Calbration
Response Respanse (%o of span) Response (% of span)
Zero gas
[
! Mid-range
System calibration resconsa - Analyzer cafibraticn responsae
System calibration bias = x 1C0
. Span
Final systam rescensa - Initial system cafibration responsas response
Drk = x 100

Span
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P L0, o tElrgig e
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PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS

Projec: Na. 2/

272, G/
K P

i Source Cperator .
| Comments: ol e e L.
Poilutant I H C’ Analyzer ! D. FJ#‘ righ TS5
| D f)r27-1255
Run No. __/ OaterTime L =/"¢" /¢ ’
l Initial values Final values
Anzlyzer System System System System bizs Drift
i Calibration Calibration bias Caliration :
: Response Response {% ol span) Responsa (%% of span)
Zero gas 0.7 o, o0 &,0 .0 0.2
1} & ; i
Mdange | 755 | 953 |2.0 755— t2Y +2, 'f
’:’ ’ /_" ) — -:‘il'" ‘:
Run No. _~— Date/Time 7/'—/ 4 /7;{ / /. /
Initial values Final values '
Anaiyzer System System Sysiem System bias Drift
Calitraticn Caltration bias Calbration
Response Respanse %% aof span) Rasponse {% of span)
o ~ ' N 3 Ry )
Zewgas | 2.0 OO0 |20.00 | 2O |20
Mearge | #5353 | 958 | D0 (Y5 |-06 s
- .- - ) T e T .,—
7/* S O Tt O S
Run No. — Date/Time A -
Initial values Final values
Analyzer Sysiem System System System bias Dritt
Calloration Calibration bias Calibration
Response Response (¥e of span) Responsea (% of span)
o o - slV-n S T R NP
Zemgas | S0 o oD o | S8 N
id- © - LI 2 Y A . -
Mid-range //: 3 705 &/67 . s } - : O C .=
System calibration respense - Analyzer calibration ressonse
System calibration Dias x 100
. Span
Final sysiem resconse - Initial system caiibraticn resconsa response
DAk - x 100

Span




PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
1 @ Galson P e Coenn s ca b
b AT T - .-'-‘1' . - . s ot g
: M - Technical Services Plantl. D. =2 . './-I J_ 2l C Project No. i
| c Sourca Um:i 3 L—-'X}""’"’f .}— Operalor ’&R
i omments. pp—
Pallutant __7 f—/(— Analyzer .D. Fﬁf‘é -"fA
NS85
/¢ /22X
Run No. _? Date/Time Z /?0 /005 -/"" «
Initial values Final values
Analyzer System System System System bias Drift
Calibralicn Calibration bias Calbration
Response Response (% of span) Response {%% of span)
) - - I g i
Zero gas b//"", C':) Zﬁ{ﬁ -;’:j, _7 g e J,@ ﬁ,a J
- A I A P
Mid-range | 57/';, =< i - L';’ " ?!;() "'2 . é N "? é
- D e DR —po iy
Run Ne. Date/Time Lt e [7 75
Initial values Final values
Analyzer System System . System System bias Drift
Calibration Calibration bias Calibration
Response Responsea (% of span) Responsa ° (2% of span)
] Zero gas ) - R ,.‘_‘ . : &
. —ﬁ /
| Mid-range J 75‘3 .;".3‘ ‘:f"r"'i:, -b/. 07 "'/.- é)
) - /' — e p—
= P S
Aun No. { Date/Time ]/////'9 205 /8D
Initial values Final values
Analyzer System System System Systern bias Drift
Calibration Calibration bias Calibration
Response Respanse % of span} | Response (% of span)
Zeragas | /7, 2 &0 Cjnf_’) {)‘-& /.). e OO
. Ly D ' et~ | -
| Mid-range s//_-:: _3 9‘/___“‘;") &,0 i D / 6 /. 3

Sysiem ¢alibraticn bias =

Ot =

System calibration respensae - Analyzer calibraticn resocnse

Span

Final system respense - Initial system calibration rasocnsae responsa

x 160

Span

x 100




Run No.

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
P
Plant |. D. 6@0mra fow/F € Project No. 76’77 e

Sourcs \AV\\T 3 &Auy}'f_ Operator [g . ] |
Poflutant TH é Anzlyzerl. Dﬁf{’}“/fb}—;f

g Galson

- Jecnnical Services

Comments:

7 Date/Time 7;//5,//?0 //// "//5-6

Initial values Final vajues
Analyzer System System System Systam bias Dritt
Calibration Calibration bias Calbratian
Response Response (% of span) Response (% of span)
Zero gas &f& &;0 0'0 &.O &*0 &a&
Mid-range 7{5 s 9{5—5 &»0 Z?’B &, o 0, &
Run Ne. Date/Tims
Initial values Final values
Analyzer System System System “Systam bias Oritt
Calibration Calibration. bias Caiicration
Response Response % of span) Respense (%% of sgan)
Zero gas
Mid-range
Run Na. Date/Time
Initial values Final values I
Analyzer System Systam Sysiem Sysiem bias i Dritt
Caloration Calibration bias Calbration
Response Response (%o of span) Response {% of sgan)
Zero gas .,
Mid-range
System calibraticn response - Analyzar calicraticn response
Sysiam calibration bias = x 100
: Span
Final system resoonsas - Initial system calibration resconss responsa
DrAft = x 100

Span




- PFIE T:Sl & POST TEST S‘{STEM DRIFT CHECK_S
@ Galson Planti 0. 6"‘0f-1fh fgt”/:‘c Project No' 5%726’&

o -Technical Services
Saurce D /faf —?L(/.Y)y? ‘iﬁ 7L Operalor j 4

Cc ts:
e Pollutant C O Analyzer | D./‘: (5%"/
8

Run No. / ‘ Date/Time ///_3/?0 ﬂ%’ﬁ‘-/?BV

-.20&0
Initial values Final values
Analyzer System .| System System System bias Orikt
Calibration Calibration bias Caltration
Response Response (Ve of span) Response . {¥a of span)

Zero gas &,O &50 @O 2. &,‘0 COO
Meanse | DO | 059 |.00 2078 |+ D O

Run Na. 2 . | Date/Time ///3/@ /{3 ?ng;& |

Iritial values Final values
Analyzer - System System System |- System bias Orift
Calibration Calibration bias Calibration
Respanse | Respcense (v of span) | Raespeonse : (% of span)

éero gas 6’0 | é‘},O é) o a0 | O .7
e | 9069 12059 | 0.0 (2103 |r2.2. | +2 |
Run No. 3 . ' Date/Time /, /7’- U) OD 0 [ i %

Initizl values Final values
Analyzer System System System System bias Oritt”
Caiikrztion Cafibraticn tizs C&iZrztien
Response Response (Ya of span) Response {% of span)
-
S SO DY ) - i Yy )
Zero gas ’_,.: k C/ L LAl .,9._) S ._-__:). .
— I e —
* \; ,-’.“ ""' -t ;:‘ SN + ' - . . o— / #
e | 207 | L illp | o HO D
Sysiem calibration respanse - Analyzer calibration teasponse
System calibraticn bias = x 100

Span

Final system responsa - Initial systam calibration respensa respansa

Drilt = - Soan x 100
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Comments:

bl Jreaden By

& CUDl-iEDd

]
i

D101 =il

DRIET

Plant 1. C. 6(’/ fC/ /e f ’jff/(/c Project No. ﬁ07? 5)0

CHZCORD

Source /0 ,/(or #3{/(/7”[/57' Operator /)’{

Pollutant (o Analyzer !, D. /Z/(&/) . ’///g
- ;5 —
o2 e LL/ID 1350455
Inilial values [ Fi;':ai values
? Analyzer System Sysiem System Sysiem bias Orift
Calibratian Calibration bias Caliration
Response (%o of span) Response (%% of spzan)

[ Response

0.0

Zaro gas

2O

20

0.0

27,

&. O

——

Mid-range l2§5—q

2059

4.0

224/

-0,

_Q7

Fun No. CatefMime
‘ Initial values Final values
Analyzar System Sysiem System Sysiem bias Drift
Calibration Calibration bias Calibration _
l Response Response (%% of span) Response (% of span)
Zezro gas
Mid-range
:
"Bun Ne. Date/Time
‘ Initial values Final values ‘
Analyzer Sysiem Sysiem Sysiem System bias | Orift
Calibration Calibration bizs Calbration
! Respeonse Response (%% of span) Response (% of span)
,[ Zero gas
L
l Mid-range ‘
System calibration resconsa - Analyzer caiibralicn rescanse
Sysiam calibration bias - x 160
Scan
Final system respensa - Initial sysiam calicraticn tasponse responsae
Oritt - - x 100

Ssan
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' Comments:

PRE-TEST & POST-TEST SYSTEM DRIFT CHECKS
Slam 0. LEC 1%(‘:’ 4 i

Source _ﬁ@f/;/‘-'ﬁg {/"A‘V'U?L'Operalor ﬁﬁg '

S 022,67

Praject No.

Poliutant 4(9)_\ Anatyzer . D. HOﬁIK/_g__
ER“" No. (/ Cate/Time /I/Z;/;’a 5?5‘;:' /?37(
Initizal values l Final values

Analyzer System Sysiem Sysiem Systam bias ' Drii{

Calibration Calibration bizs Calibration

Response Response (% of span) Respense {3% of span)
I: zogs | £,0 | 0-0 |00 | O (D0 (OO0
[I Mid-range /ﬂ, 2 /ﬂ,,z 0!‘@ /&;5— 20 2/0

Run No. 2

Data/Time ///J?/(@CD /6 3Y¢7950

Initial values ! Final values
Analyzer System Sysiem Systam System bias Drikt
| Calicration Calibration bias Calitration
Response Response (% of soan) Responsa (Ve of span}
Zero gas &J £ &, o 0,- 0 0{& 0,- O &, D
. . ) o
. e : L)
| Micaeee |22 V0,0 (A0 .21 0,0 (20
U S ) =78
Run No. j DatefTirme H/‘ / 9 f-))"'") /’ 55
Intial values Final values ’
Analyzer System Svstam System System bias | Drift
Calibration Calibration bizs Calibration
Respanse HRespaanse % af sgany Response {% of span)
[_ - 5 N - L . T o,
. Zero gas A e a5 L{) Sl i) RS
— L, - - - - - . - Eoad [ S
Poa al I
T ! ) PRP 2z ! L)
! Mic-range . " 2 | -‘L'} 0 _ /0,2 [,0 | 2, .

Sysism calizralion bias = =—

Sysiem cditbration rescorsa

- Analyzar cailibraticn resconse

x 1C0

Final system rasocnse -

Scan

Initial system calibration resoonsa responsa

x 1CC

Drilt =

Saan

o
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Pla.nti C. é{‘&/@/t/ /?77/'%/6, Projec: No. 57‘& 72(ﬁ

Comments:

Source Bf,/ﬁ{ ,I?")-{X/WJ, Operalor /é,-/e i
Pollutant (OL Analzer L. D. }"ﬁ ,T-f;:
/[- /'\)—’24:"6";

‘.._

cuerima LYY L ZSD /K5

: Initial values Final values

1

’ Analyzer Sysiem Sysiem System Sys:ard bias Dri )
Calibration Calibration bias Calioration

i Response Aesponse (% of span) Response (2% of span)

Zero gas CQ"CQ

0| 60| oo 20 20

Mid-range | /7, 2

o2 102 99 [-20 [-20

Run Ne. Date/Time
Initial valyes ' Final values
Analyzer System System System System bias Oriit
Calibration Calibration bias Calioration
Response Respanse % of span) Responsa {%% of span)
I Zero gas
‘L Mid-range
Fun No. Cate/Tima
Initial values Finail values
Analyzer System Sysiem System System bias DriRt
Calibration Calibration bizs Calioration
Response Response % of span) Response _ (%o of span)
[ Zare gas
I Mic-range
System caitbration rasponse - AnafyIer caligration resoonsa : '
Syziam calibration bias w —— % 1C2
Span
Final sysiem rasponse - Initial system caiibration response resoonsse
ok - x 1CC

Span
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PRE TES ]

fo,’é 2 Lxhowe T

& POST-TEST SYSTEM DFHFT CHECKS

Plan:l.D 6“'&6/:{ ﬁf(//[J’C Project No.- SL-O7D R

ﬁw@

Comments Sourca Operalor
omments: ‘
Pollutant 2. Analyzer L D_I g 220 a
o onarton L1320 0955~ 1334
Initial values | Final values
‘Anzlyzer Systerﬁ System System 'System bias Orifs
Calibration Calibration bias Caltoration
Response | Response | (% ofspan) | Response (% of span)
Zero gas NP, .0 &,0. OO ﬁ*‘& N,
97 1727 12 -5 79 |(+2-% |r0.9

Mid-range

Run No. 2

owerrms /3170 15 57—/ 757

Initial values Final values
Analyzer System System System Systern bias Orift
Calibration -1 Calibration bias Calibration
Aesponse | Response (% of span) Rasponse {% of span)

Zera gas 5‘,0 Cf)“? (7/,:7 //& ﬁ,.0 @,@
-~ / 0
wemese | .7 \F, 7 (00 1.7 &0 | IO
Y I . - e e
! -J -] }-;-’ r/-' — ,-' ~ ¢
Run No. w.l Date/Time / / v S i 4
e
Irutial v;lues Final values
Anzlyzer System System System Svsiem bizs Driit
Calibrztion Calibrzticn kizs Cuizrzien :
Response Response (% of span) | -Responsea (¥ of span)
. o IR WA Ns DT miL
Zero gas Dol R, ol el R
. 4 Y — _ o ~
. e 2 Ve A ove
Mid-range I 77 T0 7 St e,

. System caitraticn bias =

Drit =

Sysiem calibration respensa - Analyzer czlibraticn respanss -

Span

Final system respense - Initial system cafibration response respense

Span

x 100

x 100
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POST-TEST SYSTEM DRIFT CHECKS

Project No. 5'7'47 72 G}D

PRE-TEST &
Plant i. O. C:‘-r‘-p@l:('j\i(}l f%it'!'ff(_
3 Enhayst

Comments:

Sourcea 8{’-’"2’{"
Pollutant 01
[ Y

.Operator ’& A )
Anaiyzerl, O. f@)—zw

7

DateTime _! ,/?/?0 /350- /tf 55’

Run No.
Initial values | Final values
Analyzer System Sysiem System Sys:em bias Orikt
Calibration Calibration bias Calioration
Response Response (% of span) Response (%% of span)
Zero gas @,& 0.0 (9-/'7 0.0 . oD,
Mid-range | 7{ 7 ?’ 7 0 & 7, ; 0» CQ @» 0
Run No. OztefTime
Initial values Final values
Anaiyzer System System System Sysiem bias Crik
Calinraticn Caliaration bias Calibration
Respense Response % of span) Respense (% af span)
»
Zero gas
[ Mid-range
Run No. Date/Time
Irutial values Final vaiues
Aqnalyzer System System System Systern bias Orint
Calibration Calibration bizs Calbration
Response -} HResponse %% of scan) Resgonse (% of span)
(
Zero gas
Mid-range
System caiibration respense - Analyzsr calibration resoonse :
Sysiam calizraticn bids = x 160
. Span
Firal system respanse - Initial system calibration responss resoonss
Dnh - x 1¢0

Span
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@Galson

~=== Technical Services

Comments:

Sourca

FRe-ic3 1

& POST-TEST
Plant i. D. /é'é’q-@"’ rg('/l’C

SYSTEM DRIFT CHECKS

Poliutant 7—/7}4

Praject Na. o) C/ 072 6’0
89’)F’f #__?é)()?ﬂd 7L Operalor ﬁ% -

Analyzer 1. DADW}V‘QA

/t"_S 55

Date/Time //A?/éa 075-5_" /35_}

Hun No.
Initial vaiues ) ] Final values
Anzlyzer System Sysiem _ System Sys:em bias Drift
Calibration Calibration bias Calioration
Response Response (% of span) Respense (% of span)
| Zero gas &,0 5:'0 5—‘0 0,0 0,0 "'Z Q_.
| Mid-range 57(5_3 y_s:-_? éaa L/;O "ﬂ, 6 "& ‘6
Run No. 2 Date/Time ///__?r/?ﬁ /531~ /750
Irnitial values Finz| values
Analyzer System System System Sysiem bias Drik
Calibration Calibration bias Caibration
Response Response e of spany Response (%= of span)
| 2o | 0,0 | 0.0 |22 |=55O |~/ o D,
— -
L Mid-range lfgj 453 6).- 0 ??‘/0 "'""2' é -2é
Aun No. j Date/Tima /J/i/’?-? 0;/20 r"/;{f
initial values Final values
Analyzer System System System System bias Drift
Calibration Calibration bias Calibration '
Response Response (%% of span) Response (% ol span)
1 zerges o0 & p |0 0 e e, v
e a /1A / o - -
e | G046 |04 |20 SO (20 1=2/

Syztem calibraticn bias =

Orit -

Systam calibration response

- Anatyzer calibration rasponse

Final system response -

Span

Initial systerm calibration respensa resoonss

3pan |

i
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P.HE-TEST & POST-T ::1 S SITeM DRIFT CHECKD

Plant . . d(oféf/& ﬂ(’/ »Cp,olecmo 5?—&7;@/0

I | Comments:

Source 4;’ /C'/—-}[ijw Operalor /j/ﬂ
/ bl(— -olYZErI 0. /pfﬂ /\“f‘c ffﬁtf

Pollutant
' Run No. Date/Time /f/ ,ff /Cﬂ "?'-> et 7
Initial values Final values
Analyzer Sysiem Sysiem System Systam bizs Orift
| Calibration Calibration bias Calibration
: Response Response (% of span) Responsea %% of span)
; Zero gas Cré) &'__Q &,ﬁ _-S“O -[0 _/0
Mid-range "f& 5 ?ﬂ, é ﬂ,o 50 '}' /, c{ TL/, ?
Fun Ne. Cate/Time
Initial values Final values
Analyzer System Sysiem System Sysizm bizs Dot
Calicration Calibration bias Calioration
Response Response % of span) Response (% of span)
Zerc gas
Mid-cange
Bun No. Date/Time
Initial values Final valuss
Analyzer System System System Sysiem bias Drift
Calibration Calibration bias Calibration
Respanse Response % of span) Responsa (3% of span)
Zarg gas
Mid-range
System calibraticn resoonse - Anal/zar caiizraticn resconsa
Sysier calibration bias = x 1C0
Span
Final sysiem resconsa - initial system calibration resconse rescense
Dnh - X Heie]

Span




POST-TEST CALIBRATION DATA
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l Oﬂ . POSTTEST CALISBAALIUN = Uni GAD Mzich
Ga S . Plant _GELRAIA " PACIEIC D Jon 2 5F2026F
' Technlcal Services, lnc. . )
I - gz::ﬁamé’l‘w;;g . Source L)1 T N3 L " Meter Box ID 22 &
* Tak (415) 8450389 : Barometnc Pressure, in Hg.LL. Date .. Z/20(1n_
1 ). '
' ST METER | DRY GAS METER
1‘  oRIET %EATSTE TEmMP. | GAS TEMPERATURE DATA °F | e ¥ TR
| IS O | e ({00 e [ Tow [ oo [ Toms |
T 172, yed ?;’ 22
| ’ ! /i
o | &5 632 |nreds T3 532 | 733 | liovo) 1. %
s 197.486 2% - ‘
I - . 2 : :
N [o | & |&3Z |122.48 ST 5343| 738 {202 | 497
. { 4,998 77 74
| | s2tee .. > |
e | & |53 e L2553, 4 9.43 | 1. c057| 199
N 5.002 25 Tr
| . M /T0 ava+260 ‘éae?:m ot AveERAGE [ ooz | /77
Y"TE_( Tw+4so)T"u+°“" ) Sy
' ‘ 135 in. Hg. PRE-TEST] <l 1 54
| . ‘Y ln o0 [
j 2 (f.,+ 450 )
N H@"O 03172:.}"9 \V«v ; P_(TD'I' 450)
) . :
POST TEST CALIBRATION - TEMPERATURE SENSORS
- Ambient (TA) % Oifl. Other (R) % Diff.
Reference 4 30 O 572 @
_ Stack Thermocouple 102, 530 5 7 ’2
‘I T - . Relerenca- {2 3’ 6 72 _ O
{ ' Gas Meter Inlet D% ‘5-'2 3( -6 7 ’2 R
‘ _ .aefe:ence 5- ,2 5' 0 6’ 7 2 0
Gas !\;IEter Qutlet !D.‘," fz 3, é’ 72 .
( Reference .57 5/ @’ 2 g 7 2 0‘ /
' Condenser Cutlet D2 {2 7 é ; 5
‘ y Reference 5§30 0 ' 727 & 2
1 : R -~
Heated Oven 8ox 102 '{30 72 7 .
Technicani 7z Date: 7/2_&/?’@



b Cbmd - . s L

*Ga
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o POST TEST CALJBRATION . DRY CAS MFEH e

" Technleal Sarvices, Ina. ™ . . _ .
--(_-._é’,:f.ﬂ;"‘&",g;’{ - Source_UANT 3 ‘ 'Mezer Box D2y -
LT Tek (415) 8480089 Barometric Pressure, in Hg Z1: 70 oate ofr0
l Ace WETTE;':MET ER |- DAY GAS METER TME
ORI GAS TeMp. | GAS TEMPERATURE DATA °F - g H
READING &t Y aHg
g vole| L YOS e | Tow | Towe | Tomg | o4
. : 80 %0
| 723,767 2540 '8
Lo | & | 3532 |18 —al T 8o 1570.3| 9./5 | - | /-8C
. 18% &1
Al )-12
!’o : 0"’ 532 (323.7277 e 8{% 541.y ?,/5" L7800 .86
934,143 & | _&o N
)0 | & |32 |128n57 2Bl 5y, | 9 22 L7035 L8
/
F.208 83 = .
' I 1
_ M /T ave+480 \ R VaCL.:um L AVERAGE | 0. 777 /. 6 7
T =% 0 )IH, +afn) Si:“::g- &
i e PRE-TEST]
| v | Lot | 186
L1 32 (Tt 460)
: AHg=0. 031751-*0 &7 2 (5% 260 -
i POST TEST CALIBAATION - TEMPERATURE SENSORS .
-',. Ambient {F) % DiH. ,Other {R) % DiH. C
: Referencs 30 0 72 O T
e ' Elack Thermocouple 102 550 6.7'2 - o L
( e Relerence §257 . O ' 5672 O ) "
S e : .
li Gas Meter Inlat 102 528’ o ~ é 72 e
. Reference S’ ,Z 3' . . 0 6 7 2 & .
B Gas Meter @Uel 102 _ ;2 5 é 72\ L
Relerence 5-/2? 0 2 6-72 ﬁ_/
o
- Condenser Cudet ID# {3 6 7/
w- Reference S 38 /3 73/ /, 2
G i:ieated Oven Box 10# 5-3 7 7%0
’ Techniciany Iz Oaia:  2L2L P00

- Mas Amallisaahio




POST TEST CALIBRATION - DRY GAS METER

F

Ga.,m!..-.snm plant (o encs Vactic, Job # 23077 - J .
{ B e Source Bete¥ o<naust -Meter 8ox 106 |
L
} \-<. - Tok [415) 8480089 Barcmetric Pressure, in Hglclz'_’. Date M
.:. I .
e WET TEST METER DRY GAS METER _
fomﬂﬁ% GAS | 1emP. | GAS TEMPERATURE DATA ° F TIME sHo
~ZAD! VOLUME | | VOLUME ) b
Holnt2G (V) 13 | (Tw) °F | (Vo) Tima | Toin | Toow | Toaw | min.
T S EYARK 9 | 79 X -
; - 9, aw.174 R <3 9.90 {1020 L7
]S | S| 791 3 .
| sz
1 0. 57} g2 =
1l Ae<. 538" _ Y 30 - 5 o a%
LS |colzw | LS T35 1 ny |19l [letefla?)
: ' £.c2
T 43 phy %= 30 ' ,
1.8 {c o g [T cammmera I VR e TN AW T -
HE ) S. ) S z.cYy el ¥0 i .
L N  Toaessa) 5 Vacudm )R pveasce] | o1? .91
Y = = = ) N LAann Seaing,
4 . 0. W o+ 450/ ( b+ ) o :
: 13.6 It F .g. PRE'TESI—. l [ %q
' ol L
\ ) 2 (S+ 450) Y ¥ bt
A\ ,
' POST TEST CALIBRATION - TEMPERATURE SENSORS
Ambient ('A) v, Qi Other (7) % Oifl.
Feferencs - STz o 7z .
. 30 -
_ Sx'ack Thermeczuple 07 [ 7 pd
3 . : Referencs 5_2 S Co 67172 (ﬁ 7@
. : - N —_ = ) - o
i Gas Meter Inlet 10# ek 67 L
[ -
i Beference 2t K 7 7 ~ T
I ' X L
Gas Meter Qutlet 10 5T L3217
Reference _ §27 02 é 72 0 /
1 > -
1 GCondenser Cuflet 104 520 £ 7/ i
N Reference S22 _ 13 - l ' 2
1 . < P
: :’ S Heated Cven Secx ID# S 27 A2
7 . i N, Technicizng 0 - Oae e
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POST TEST CALJBFIATION _DRY GAS METER

Ma

\l- Armemlimmimics

Tmza lé,,,:,, {,m] Plant O2otnin Fre e . gz Sterz-f -
ud L \ ——
[_-‘ Eladinrg A S Source Rpn. V€ exiavs - Meter Box IDZC 2
[ TeR 415) 8450359 Barometric Pressure, in Hg 32. 27  Date _U /S /2
- WET TEST METER DRY GAS METER
. ORIFICE GAS | TemP. | GAS TEMPERATURE DATA °F TIME AH.
ZADING M. At Y @
aHngC ‘{‘?\hurae Tw)°F 2’%"}"’%5 Time Tomn To out Tp avg min,
. L L3> 723 | w22 ) . _
o | 530 frl-691 7 1T 91 ey (.67 {Le9fls
2.@ 6.0 % e 2 2 B AL
. 4.9 -
] 17 e :_7.’ ;, %' c‘ g
' .55 Z . yi °
. 2555 5L e 1.
20|5T 530 —-g-"-":g 51T T2 5> | &7 !
- -na.vﬁ:: 1,5 1> . , S % 1
. f . (4] = - A -]
2.0l c0 |53° -z-na5 P01 33 193617210270 L.
. - 'g- -~ ] :
_ p - Vacuum R B vasge |1, oo 1.9 K
4T Vo R - 460 / (f"bq-eH_ﬂ-) b
- £G- PRE-TEST] ) g &
v |Veors | LET
o (1) (T...+460) : :
f .
d - - POSTTEST CALIBRATION - TEMPESRATURE SENSQORS
Ambient (7) % Oifl. Cner (R} o, Oi. -
: . Reference G 3T A= b72 - z
’ - T~ -~
'--.O -
Sl.ac.‘t Thermoczuple 102 S> é 7 —
. . fAef S2.% £722 - =
. eferencs 0 7‘5 - 7
- Gas Meter Inlet 102 5% L7
Belerence S2¥% - ks -
' Q /o :-\’ = o
Gas Meter Cutlet ID# 52_- ¥ I
Referenca S 2 S ' 0 2 é' 7 2 0 /
Condenser Cudet (D& qzq ir 7 > .
. Reference < -",':"\ 0 ™ 77 &' 3
)“ Heated Qven-8cx 10# = oL . 727) -
D Techniciany L







gm-mole
AN

Hg

hr, min, sec
in. Hp0

in. Mg

1, mi

l/min

m3

gr. gm, mg, ug, ng
Py

Pm

ppm, ppb
Ps

Pstd

JAP

8G

tm, Tm
ts, Ts
Tstd
To

Toe
Vie

Vs
13.6

NOMENCLATURE

Stack Cross Sectional Araa (1'12)

Nozzle Cross Saectional Area (ft2)

Actual cubic feet per minute

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

Sample Time (minutes)

Dry standard cubic feet _

Temperature - degrees fahrenheit, Temperature (460 + °F)
square foot, cubic foot

Feet par minute

meter calibration factor
gram-mole

Orifice pressure drop {inches H20)
Msrcury

Hour, minutss, seconds

inches of water

inches of marcury

liters, milliliters

liters per minute

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

Absolute meter Prassura (inches of Mercury)

parts per million, parts per billion

Stack gas apsclule pressura (inches of Mercury)
Pressure, standard conditions (inches of Mercury)
Stack gas velocity head (inches of H0)1/2

Specific gravity

Test duration (minutes)

Meter temperature (°F), (°R)

Stack gas temperature (°F), (°R)

Temperature, standard conditions (*R)

Average orifice temperature during test {°F)

Average orifice temparature during calibration.{"F)
Volume of liquid water condansed (liters)

Stack gas velocity (feet per minute)

Specific gravity of mercury
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‘ @ Source Test Report:
gy

TAC (Georgia Pacific), Fort Bragg, CA
i:"a-.-"'" Galson Project#: $9-072.GP

Pg. 1
Date Printad: 2718791

Summary of Test Data: Aldehyde Emissions

I '- Fun: #5 Run: #§ Run: #7
| Duration of the Run (9), Minutes: 45 45 45
Ambient Air Temperature, °F 60 60 60
| Barometric Pressure (P,), in. Hg 30.33 30.33 30.33
| Avg Orifice Temp @ Calib Cond (T.o), °F 56 56 55
| Avg Orifice Temp @ Test Cond (T,), °F 55 51 513
| Avg Sampling Rate @ Calib Cond, 1/min 0.87 0.83 0.87
l
Yelocity Data
|  Number of Sampling Points: 20 20 20
] Pitot Calibration Factor (C,): 0.84 0.84 0.84
Stack Diameter, Inches: 66 66 66
‘ Stack Gas Static Pressure in Flue, In. H,0: -0.31 -0.29 -0.27
i Stack Gas Absolute Pressure (P;), In. Hg: 30.31 30.31 30.31
t Stack Gas Velocity Head, (VAP): 1.145 1.134 1.124
[ Stack Gas Temperature (is), °F: 161 162 163
Stack Gas Moisture Percent: ! 32.60 33.40 34.20
, Specific Gravity of Flue Gas (SG): 0.%05 0.902 0.901

1. Source of Moisture Percentage Data: Calculated based on saturated gas conditions
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Galson Project#: $9-072.GP

) . Source Test Report:

' TAC (Georgia Pacific), Fort Bragg, CA
P —

' 1

Pg.2
Date Printed: 2/18/91

Sampling Data and Calculations: Aldehyde Emissions

Run: #5 Run: #6 Run: #7
A. Stack Gas Cross Sectional Area (A,), ft*: 23.76 23.76 23.76
B. Stack Gas Moisture Percent: ! 32.60 33.40 34.20
Avg Sampling Rate @ Calib Cond, 1/min " 0.87 0.83 0.87
Avg Sampling Rate @ Test Cond., 1/min 0.86 0.83 0.87
Avg Sampling Rate @ Calib Cond.*SQRT(T,/ Toc)
Volume Sampled @ Test Cond., | 38.9 37.3 39.1
Avg Sampling Rate @ Test Cond. * Test Duraton
Volume Sampled @ STD Cond, ft’ 1.429 1.378 1.443
[(Volume Sampled @ Test Cond./28.32) * (Po/Pus)
* (Tqa/ Avg Orifice Temp @ Testin °R)] /
Z. Stack Gas Vcloéity, ft/ min: 4,366 4,333 4,293
14005 * NAP + C, * SQRT((T, * Po) /(T * P, * SG)) ]
D. Stack Gas Flow Rate (stack cond.), ACFM: 03,733 102,933 102,133
A*C]
i. Stack Gas Flow Rate (std. cond. dry), SCFM 60,186 58,950 57,713

[D*(1-B/100) * (Taa/T:) * (P:/Paa) )

 Source of Moisture Percentage Data: Calculated based on saturated gas conditions

randard Conditions: T,y =528 °R : P.,=29.92in. Hg
T.=t;,+460 ; T.=1t.+460




% Sourca Test Report:
JAC (Georgia Pacific), Fort Bragg, CA

—

e’ Galson Project#: §9-072.GP

Pg. 3
Date Printed: 2/18/91

Sampling Data and Calculations: Aldehyde Emissions
~ Run: #5 Run: #6 Run: #7
'i)rganics Quantity Collected, g
' Acetaldehyde 8.29 14.8 3.44
Formaldehyde 11.3 37.5 8.41
Irganics Concenration, mg/m’ :
[ Mass/ Vol Sampled STD) * (0.03531/1) ]
Acetaldehyde 0.205 0.379 0.084
Formaidehyde 0.279 0.961 0.206
rganics Concentrations, ppm
[ Concentration * 24.04358 /M. W. of parameter ]
Acetaldehyde (MW=>44.1) 0.112 0.207 0.046
Formaldehyde (MW=3>30) 0.224 0.770 0.165
Jrganics Concentradons (At 12% CO,), ppm
{ Concentration * (12/%CO,) |
Acetaldehyde 0.122 0.226 0.047
Formaldehyde 0.244 0.840 0.168
) Jrganics Emission Rate, gm/hr
[ Conc.* Stack Gas Flow Rate * (0.06/1000)/(0.03531/1) ]
Acetaldehyde 21.0 38.0 8.25
Formaldehyde 28.8 96.3 20.2
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B Source Test Report: i}
P TAC (Georgia Pacific), Fort Bragg, CA Pg. 4
Galson Project#: S9-072.GP Date Printed: 2/18/81

Stack Gas Composition and Gas Density Calculations

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

% % %
Dry Basis Wet Basis | Dry Basis Wet Basis | Dry Basis Wet Basis

Co, 11.0 7.41 . 11.0 7.33 11.8 7.76
0, 10.0 6.74 10.3 - 6.86 9.4 6.19
CcO 0.1 0.07 0.1 0.07 0.2 0.13

{Nz 78.9  53.18 78.6  52.35 78.6  51.72

;:H,O <-+  32.80 .-+ 33.40 - -+ 34.20

gMoIcculachight’ ---  26.20 ---  26.11 .- - 26.07

i»S;)cciﬁc Gravity of Stack Gas® - - - 0.505 ---  0.902 ---  0.90%

3

[P RS

1. Calculated from the equation:
Molecular Weight = 0.44*(%CO,) + 0.32*(%0;) + 0.28*(%N, + %CO) + 0.18*(%H,0)

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

. TR e A = ¢ 5
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Source Test Hep'oﬂ:
Timbar Agsociation of Calilornia - Georgia Pacilic (TAC Site #6)
Galson Project No. S8-072

SUMMARY OF TEST DATA- BENZENE EMISSIONS

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

PLANT: GEORGIA PACIFIC STACK: WOOD-BOILER EXHAUST

SO I N I I A Y N I I I I N I S S A N E TR S E NSNS OO NN NN TR ST SR

TEST#5  JEST#8  IEST#7

A STACK GAS FLOW RATE, DSCFM 60,186 58,9504 57,713
.B. BENZENE CONGENTRATION, PPM 1.5 1.7 0.3
C. BENZENE EMISSION RATE, GM/HR 500 550 86

(A*B*MbB-60)/(103°35.3°24.04)

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

4 Based on data collected during Tests 5 and 7.

B Molecular weight of benzens = 78.1 gm/gm-mals,
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Particulate and Metals (11) Emission Data
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'l Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA

s e 4
ra-.—"'" Galson Project#: $9-072.GP

Summary of Test Data: Particulate/Metals Emissions
| Run: #1 Run: #2 Run: #4
Jumber of Sampling Points: - 20 20 20
Duration of the Run (6), Minutes: . 120 120 120
sampling Nozzle Diameter, Inches: 0.213 0.213 0.213
Pitot Calibration Factor (C,): | 0.84 0.84 0.84
Meter Cfalibration Factor (): ©1.004 ©1.004 1.004
stack Diameter, Inches: | 686 66 66
Ambient Air Temperature, °F: 65 6 5 70
| Barometric Pressure (P»), In. Hg: 30.37 30.37 30.31
l stack Gas Static Pressure in Flue, In. H,O: -0.19 -0.21 -0.22
Stack,Gas Absolute Pressure (P,), In. Hg: 30.36 30.35 30.29
| Stack Gas Velocity Head, (VAP): 0.947 0.877 1.242
| Jrifice Pressure Drop (AH), In. H,O: 1.33 1.14 2.13
| Volume Sampled (V.a.), ft’ (Meter Cond.): 70.39 65.47 85.43
I stack Gas Temperature (t,), °F: 154 152 158
mpinger Outlet Temperature, °F: 67 63 67
Meter Temperature (L), °F: 72 69 67
| -eter Vacuum, In. Hg: 3 " 4 12
‘ Yolume of Water Condensed (Vy.), ml: 552.8 511.8 7791
Specific Gravity of Flue Gas (SG): 0.336 0.939 0.923
|
Flue Gas Compositon:
 2C0O, - 13.2 ©12.8 11.4
| %0, 7.9 8.2 9.9
i CO | 0.0 0.1 0.0




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

b Galson Project#: $9-072.GP

Sampling Data and Calculations: Particulate/Metals Emissions

—_g—

Run: #1 Run: #2 - Run: #4
\. Stack Gas Cross Sectional Area (A,), ft’: 23.76 23.76 23.76
*. Volume Sampled (Meter Conditions), £’ 70.39 : 65.47 - 89.43
Volume Sampled (Std. Conditions), ft’ 71.43 66.73 91.61
[B*Y* (Tua/Pua) * ((Ps + (AH/ 13.6)) / Tm)]
). Volume of Liquid Water Condensed, ml: ' 552.8 ' 511.8 | 779.1
* Vapor Volume (Std. Conditions) of Water, ft*: 26.06 24.13 36.73
[D*0.04714 ] ‘
. Stack Gas Moisture Content, %: 26.73 25.82 28.62
{(E/(E+C) *100)
* Stack Gas Velocity, fi/min: 3,524 3,255 4677

.[4005 * VAP * C, * SQRT((T, * Pia) /(Tea * P, * SG)) ]

1. Stack Gas Flow Rate (Stack Cond.), ACFM: 83,728 77,323 111,126
[A*G]
Stack Gas Flow Rate (Std. Cond. dry), SCFM: 53,513 50,245 ) 68,581

(H*(1-F/7100) * (Tua/Ts} * (Ps/ Pra) |

tandard Conditions: Tpe =528 °R ; Pns=29.92in. Hg

=t +460 ; Tm=t.+ 460




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

Galson Projsct#: §9-072.GP

Sampling Data and Calculations: Particulate Emissions

Run: #1 Run:; #2 Run;: #4
Ly
J. Particulate Quantity Collected, gm

1. Solid Particulate 0.0939 0.0834 0.1617
I K Particulate Concentration, gr/ft’

[ 17C * (1543000, 100000) ]
| 1. Solid Particulate 0.0203 0.0193 0.0272
| L2 Particulate Concentration (At 12% CO,), gr/fe’
| [K* (12/9%C0,) ]

| 1. Sclid Particuiate 0.0184 0.0181 0.0287

M/ Particulate Emission Rate, Ib/hr
[ K% 1* (132300 1000000/ (1543000 100000) |

| 1. Solid Particulate . 9.307 8.308 16.01

[—
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Scurce Test Report: _
TAC (Georgia Pacific), Fort Bragg, CA
g 4

e Galson Project#: $9-072.GP

Sampling Data and Calculations: Particulate/Metals Emissions

Run: #1 Run: #2 Run: #4
T. Metals Quantity Collected, mg
Arsenic 0.067 0.073 0.017
Beryllium < 0.001 < 0.001 < 0.001
Cadmium < 0.001 < 0.001 0.002
Chromium 0.007 0.004 0.016
Copper 0.055 0.051 0.077
Lead 0.025 0.023 0.05%
Manganese 0.32 0:1 0.22
Mercury 0.0015 0.0019 0.0024
Nickel < 0.008 < 0.008 0.012
Selenium < 0.01 < 0.01 < 0.01
Zinc 0.589 0.559 0.90%




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

F Galson Project#: $9-072.GP
F l Sampling Data and Calculations: Partlculate/Metals Emissions
' Run: #1 Run: #2 Run: #4
‘ l K. Metals Concenwation, mg/m’
5 [f [J/C*(3531/1)]
| Arsenic 0.033 0.039 0.007
: l Beryllium ' < 0.0005 < 0.0005 < 0.0004
| Cadmium . < 0.0005 < 0.0005 0.001
| Cr;romium 0.003 0.002 ‘ 0.0086
Copper 0.027 0.027 0.030
Lead 0.012 0.012 0.023
Manganese 0.158 0.053 0.085
Mercury © 0.0007 0.0010 0.000%
| Nickel < 0.004 < 0.004 0.005
Selenium : < 0.005 < 0.0C5 < 0.004
| Zing 0.291 . 0.258 0.350




i
T===" Galson Projects: $9-072.GP

L

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

Sampling Data and Caiculations: Particulate/Metals Emissions

Run: #1 Run: #2 Run: #4
L. Metals Concentration (At 12% CO,), mg/m’
l [K*(12/%CO;) ]
Arsenic 0.030 0.036 0.007
Bery‘llium < 0.0004 < 0.0005 < 0.0004
Cadmium < 0.0004 < 0.0005 0.004
Chromium 0.003 0.002 0.006
-Copper 0.025 0.025 0.031
Lead 0.011 0.011 0.024
Mangénese 0.144 0.050 0.089
Mercury 0.0007 0.0009 0.0010
Nickel < 0.004 < 0.004 | 0.005
Selenium < 0.004 < (.005 < 0.004
Zinc 0.265 0.277 0.369




Sourca Test Report:
TAC (Geocrgia Pacific), Fort Bragg, CA
4

[w==" Galson Project#: $9-072.GP

Sampling Data and Calculations: Parliculate/Metals Emissions

g—

Run: #1 Run: #2 Run: #4
| .
l M. Metals Emission Rate, gm/hr
| [K*I*(60/1000)/(35.31/1)]
Arsenic , . 3.01 ©3.30 0.764
Beryllium . < 0.045 < 0.045 < 0.045
Cadmium < 0.045 < 0.045 0.080
Chromium 0.315 0.181 0.719
Copper 2.47 2.30 3.48
| Lead . 1.12 1.04 2.85
i Manganese : 14.4 4.52 9.88
" Mercury 0.067 0.086 0.108
' Nickel < 0360 . < 0.361 0.539
| Selenium < 0.450 < 0.452 < 0.448
Zinc 26.2 25.3 43.8




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

isokinetic Variation Calculation

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

~ Stack Gas Absolute Temperature (T,), °R: 614 612 - 618

lVolumc of Liquid Water Condensed (Vie), ml: 552.8 511.8 L7780
: E'dctcr Calibration Factor (y): 1.004 1.004 1.004

!

\Yolume Sampled (Meter Cond.) (Va), f’: 70.39 65.47 89.43

Mctcr Absolute Temperature (T,), °R: 532 529 527

!

L/Ic'tcr Absolute Pressure (P»), In. Hg: 30.47 ' 30.45 30.47

fiP,, + AH/13.6) '

Stack Gas Velocity (v,), ft/min: 3,524 3,255 4,677

&,}:ack Gas Absolute Pressure (P,), In. Hg: 30.36 30.35 30.2%

!

Cross-Sectional Area of Nozzle, (A,), fr: 0.00025 0.00025 0.00025

i :

Duration of the Run (8), minutes: 120 120 120

!

Tsokinetic Percentage (1), %: 106.8 106.2 106.9

. Calculated from the Equation:
[=[T,* 100 * ((K; * Vi) + (Vn/ Ta* Y* Pa))] /(8 * v. * P, * A,)
where K; = 0.002669
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Source Test F!eport
TAC (Georgia Pacific), Fort Bragg, CA

i Galson Project#: §3-072.GP

[ Stack Gas Composition and Gas Density Calculations

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

' % % %

| Dry Basis Wet Basis | Dry Basis Wet Basis - | Ory Basis Wet Basis

| Co, 13.2 8.87 12.8 9.49 11.4 8.14
| 0, 7.9 5.75 8.2 6.08 9.9 7.07
| co 0.0  0.00 0.1 0.07 0.0 0.0
|

| N, 78.9  57.81 78.9  58.53 78.7  56.18
| H,0 ... 2673 --- 2582 --- 28.82
| Molecular Weight! c-- 2711 .- 27.18 ---  26.72
|: Specific Gravity of Stack Gas? -- - 0.936 .- 0.839 --- 0.923
b

1. Calculated from the equation:

Molecular Weight = 0.44*(%CO;) + 0.32¥(%0,) + 0.28*(%N, + %CO) + 0.18%( /aHzo)

2. Calculated from the equation:

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




. S [N __ PR . | sobesany
l. . . 1. . . ’ U __.:,“ i -
i Aty \ o ._,,\\
o Z e | bPT ST 073
& 1l | L5757 |
e | LL [ ST S s
- e |L.SL 1 3921 L7 Ly | v
N V2= B YA YA -
SR 257 b7 G
e [-ST [E37|.SCZ bz | L
2129 | ez Izl Py
Z | RT|H2[ZT7) . RN
e el 7 AT | 1P 19 [ T7 TSR SYTI00 T st 9 [0
P R do do |dodwal om0 0| goul | en{wa) | ozHw | OzHw | do (s | uw | soquny
L “_,_ "OBA 19N0 *dwio ] xogq Gujproy HV dv .| ‘dwej ouly) "oy
. ..",“..n_,h._sn_. 89__9:_ . 0qotd oidweg { ‘dwse] Jajop sep Lig Jojep 03O - RIS Woelg Guydwesg | esionery
TN — COL TG = . 0L ) 190
255 s’ Emoﬁ__mv‘_ — hm___m‘ L
2= Swb Py s =G 71T einssold ojijewoleg . Q| 0goid
. ‘w *s1abuduy — OO eaneladwo] luojquy wAE Q1 xog Jaap
- ‘,OQM oo ...om\@._ 7 TZ ] s O ; :,_,w ™ () xog oidwes
“ -Paid9|i0] 101EM T2  u jelowe|(q ojzz0N ERNRE J01219d0 ’ .
Y ST, % DINIS|Op pownissy W T 2}, loqunjuny TR
: MBS | — e 40ond T O]z~ oeq -
“.l'. QW@\IQ_ME 1,7 ) OHUT ol T > B LN - uoneso 1891 —_
ww) M@.E osionesy | . &QQ " ma_ms_.._m.. \Q_.wy_umﬂw fJu@ub\. lue|d SAALG fednnyaa
| DR emssagopes | VLVQ NOLLOTTI00 I1dNyS |

e g m A 1 TR A . INAEE R ARt PR M . P = e Emree - memm e o




o lﬂr wﬂ _. &MS‘N : MM \\ &?w.@ jmh . - moac.gﬂ ﬁ
R h. ..._m..... . B .._...; . |
b A . . S

2oVl T T

S LAE=L 0521917 | T m@?._% STIZET
= T A A ) YA IS IR E 0 L'OL 251 B T
e VAL A TR [ AL EST VS [SLIOS T [ B0 051 75 5
== "6 TOPZ| BLZ| ST\ Jo (%00 [l [[F5T = |1
— | L9 CR 9Lz | Bl | g [BALH 0y T oT I Sor @ |
YA NG 74 C1od S B N [N SO AT O
v 99 | 2oL B[S0 .Eummy OVT [ ST v
& GevE
A
Bi3 uj
a”w%&

9 | eSTIZ | 2L L1299, QLA b1 T ¢
oA LSO Z [ EL [ SN BBReT SCO 55 T
99 8N boZ | eC | Sl [ ZEHOFTI 0125 | o | 1V

3o do’dwol | dgi0t | dous | en(wal | ozHu | oeHw | de s | ww | sequny
19100 an L-| .xog - Bugpeoy HY dv *dwe oul} oy ;
Bmc_ac__. 0qosd ojdweg | “dwoy sson sen Lig | sojopy oo -~ "yoeig | el buydweg 9S10ARIL o .-
e - _ Sl _ . IS \3 _J,tﬁv
T e e Ecoqm,_ w ek _ Al
3o | swib ‘jap eoyis E% (S insseid opjewioreg : Qi 0qo1y 3 % \,..w
L R ﬂlll....l " m_amc_as_ .Im.d\ oinjeradwo] uojquy ° AVIE) Q) Xog J81aW
S ..r b — 57 \ oped o TN, aixog odueg EN, ): Q Q=
. - pajagon Jo|Em Jm T °CT | fojowe|q ojzzoN AN 7S aoeiedg | YLy pN :
. I\VN o\c.O_DWM—OE pawnssy Y\ ] gf , hODF_.::z uny \ﬁ./ vL\ \—\f G - m_cmEF:OO
S C Ollelsd R &g 40l0ud : 3 AR L
; y DMV Joep . HEYE to}12207 —
NL”.M m\ 1 ' Diemd =1 Wb ) g TV A $a0IAIaG TeaIuyaa ==
-, - T ey omﬁbm_._. voo \ @E-mz Qyuﬁﬂiﬁrﬂ 5Qﬂ ¢ ng_:m_&
- tenssagojers Y.LVa NOLLOATI00 F1dNYS

-r.' . . -

i e g et S Ve mr ey SRR AR AT T R LR o b . 4 e SA eyt e o o Y gE, " T g A ®



_ ; - solbeiony
-
. HE {0 cso 9
Nl A5 MZ T2 | O | < 07 | O f: V0
DTSRG [l | OO o [ Tazol e | 8l | €9l | hs | ¢
Nl S SSUT a9 6| WL a0 967 | 30F | St | o [ &~
DL ST ¢No | 6Tl @ <L S90) et | 20 | et [ on | 7
Dl ol ofr | sed | 9| 1L [EF9 7T N e 9
Ol S| el ast | +9| - BN RN E
c| B geo| RE| LA oL [ E sev| R st T2k
& Yot ohe <0 me LY UG Al Q) ¢y N P
el AN W | ot AT q [CILE [ W s T e
ARSI NS A S O I RN A
"0 uj do o dedwa) | 4o 0 L Jou L | eu{wal | OzH'ul | OzH 'y do (s1) “uju Jequiny
"0BA 19)in0 ‘dwe | xoq Bujpeoty HY dv *dwe | o | oy
n::.d.m_ 106ujduy 0qo1 oidweg ‘dwe] 1ajop sen luq 1916 ial(lle) oriS Borig . | Gupdwes | esioaei)
. S AL T . AR R
o # 109 BAHIS i J2414 .
suib ‘a9 eays Y5 (. einssai  opjaworeq al 99014
:s1abuidys B Esmsaamh uejguy TTET QI Xog J8jop
_Nw OWN a 7] Joed O \ , a1 xog odureg
-PRII”YOY 18jeM T u B_c:_m_o OEIoN. T ]y i1+ 10ie19dQ
m T .\oos_m_o_z pawnssy DUk (% Jequiny uny IS|UOWUI0Y
A {7~ Foloid Qf- 2T oea
Th = onemd [y (] @HY s e i A TR | soomag eampay S
S esoneis q o Q19N A \S.q:%_.q weldq mm—u&mw_m ms mw
0INS591d LIS ___VYLlvda NOlDATI0D A1diNvs . . | .




B R TR Ty U

7/

r T W 2RI W |98 0 gy saberony
T — [52E%0 a0 IS
K0 /7 N I Y IS O S e L
==l I I P O I L A B E T B e
BN A AR AR L R ehol 07 oSy TR ;
i T I A N I O I D S N B B A e
AN N I R S S O I S S AT B I e ¥
wd BRI A IS D L] WO T 20 [ oo | &=
I IR e N N L < TR S e v et
S IS A e Al LS A I T L «
Ol S S| dep| T BI O SOT Y RS
e | ST sx Qe S = SM 2l R '
"By o do dodwa) A0 L [ 4o ut | en(wp) | ozuu | oz do (s1) U Jequiny
"0BA 1810 ‘dway xog bujpeay Hv dv ‘dwa oui| oy
dwng 186uiduy) | oqoiy ojdweg | dup) sniep sen Aig 1913 o9)j110 Woejg $oelg | Guydwesg | esioner)
\wﬁl.?.., P._/ GJ__ / .._ _
. i 105 BXIS — # 191114 ! O
T 'swiB e eoyg [T eInssel ojjoworeg Qal 99014 R IS WA N
T " 'ssabuduy “AL eineradwo) juojquiy 2Ty xogt 1siep g L /,;
. S | Joppey 9 al xog oydureg o o\
'pajoajjon seiepm AR c_ sjawe|q ojzzoN 7] i sojesadg ool N
._.pr ST % 0iNisiop pawnssy T TR equianuny | T Asiubuwen
Olielsd = & 'FD1old ;T okq fArs LT
¢ -onemd G @HY sop RN T_“_ R tojieoo So0nI0g eoNna) T
T@.._m_as,a: hoory 9N -:.,_,_:\ Cy R uosjex g
8Inssdid olelS V.1vd zo_._.ow,_._oo m_,_n_s_c@ |




. . . ; : : . . v. | sobesoay

. , ETR

_ €/ | LSV T 5T7 27 R .

. | G| ol T f7) v o ez 7 =7 7=
\ \.\

\\r

ot o —
*\ n wl N.. im.wb.r.\ * ﬁ1J V\ ' .h\...u\ W.-W . I ﬁ..“ i M \Wu\ﬂ..l A......h \ . 0 !
. oN_.\ & \W\\IJ...V.\ . N”n/“\ Mv\r.\\l. n _\\ ﬂ..a._:m. ’ . . .J__.\... .... ...\.\lm.\a\ .. %. -
4 \\...\. LA 22007 S R ZOREA R = e
.\. .U\\. ..rh... ..M.....,..\\ \ \U /M. \ a..\. . \..\.. ....c \.....ﬁ_ F E ,_ ~\ Ll
B4 - B LM AP ™7 - "
\ \- n.-‘l m.luﬁ.n + \ ' /....__t\- m.n r\u ﬁ .__. L ﬁ. m.. .\ m riﬂ. .__ K\- N [
Pl ) LY -
fﬂl..% -l“a r,u\ ﬁ .- .H A - .n n..'\ut\.\. . ﬁ\ M .\ f\-. . .. . .‘ . -t‘-_. -__... |.-..\- .. A\_-\- .
: A e : ) N Y ‘ ¢ .ot - L . -
m \ - \. M...«.... L .\\ D mu (.g.\ .r\ i Q__\\v .\ { \ ' - .. S . { )
—_ e BB E oy, A 09 Aol ol o T | e T

C | o 4o do | dodun) | 4o W0 L | goul | en(wA) | ozH'w | O2HW | dofs) | uw | soquiy
L %A | 0o | “dwoy xog . Guipeoy HY | . av "dwo, suny | oy
T, dung se0uidiyy | ‘oqorg | oidwes | dwey siopsenlig | sejepy 0410 - | - yoelg Wels | Gundwes | osiaaes)

. . . . " -

- # 19D BOYIS . # 1914
9~ Swb ‘oo eaypg JEToE eInssold ojjeworey Q1 0qosy

_:_ mamcac__ o7 einjeladwa) juojquiy Y] Ql xog tejap

S0 1 TR 9 Q1 x0g ojdureg R
) 1Pal0aj|0D 101EM 7727 U} seawe|Q ojzzoN S JojerodQ . C
DO — pprank A oBEoE pawnssy - RN TIRT daquinN uny |
S . ofleisd ) TG 40 0ld | R A oleq

7o OfEM( . Fé \ @1 7 Jolon . I - uop|eoo
: =y e g A7RE QIolopy T T el
. 272 'Id9siael], VR oA )

OINESAI TS | ~ V1vd;NOLLOATIOO FTdVS @




- - RS TP I b e geate Ty .- A i X Y .1 -
.... . . ? T T u& w SN RN YN AR e Twﬁ_ ’ \ mwmu < L seberoay
s ~ AP R S I | : . Y
T NP T b ; N . .L”w... o IR Wil s P o, N S R
i N . W . . . o . 7
e A— P . it
. -. .-.l* -. “ - ’.1- N m‘m T

:
A
3
1

'l

24 AL e A tre -l R - 2l B R A A

- . _.N ..Mn.a\. \R. Y O \\ . e O\.\.N.. m\\\ \x\\ Y _.Q.\.

Y WJ\R ..N\‘.? ) ﬁ\\.w.\.\ - .WQ MPAT ' .I.M.ﬁ‘“tﬁ am.h\u .u.- Quw\ ....Q\.‘.
v AP ZDZ|TELE TS PR R (2 74 NP B

A A aT i 8T | T

AR s A VA

v e e 4 A A - R A S
ek B AN A B A B 7 B

it il B N R X A RN BN w

[N .
LA T S

w1 de | 7 de, | dedway | 4, w0y Aot | entwa) | oznw | ozu | 4o (sp) uw b equngy
- OBA .} VEIn0- N ..,_E_F.... - Xog -, = buipeoy LA dv "dwe aui ] ujod
.d.c_:n_ .Em_.._a:__ -940g: c_aEmw.... isdwej B_o.: sen &iq J0jop oYIIO WIEIS - Woels | Dupdweg | esmoae))

Vel e ST ot L =PV O AR \,u\....u\ VRIS T

. .. Vo = 74 o0y et b - . . J9 .. M0
. ~Hsuib "RD,EoNIS - T 0SS0y w_“_%:o_% - —— . D_aoan“w_m_ € \..Jr.u. oL
— "o ’siebudug | T le einjesodwoy uoquy T Tz oz alxegieepn |... .. y LD
524 I O e e 9 T arxogogwes [, i T L
- Sty PRIRR|eD Jelep | — ﬁ.\Nﬁl "Uf Jojowelq ojizoN "~ > T solerodg | . s
— T %, esm_os_ POWNSSY TSI T Jaquingg unyy | :SjudWWoY
GG T D N, T T oeq —
- EZ G oend |, A @:q SN . AR SA0INIAG EINPT] T

o - . hQ-Qz R {.\...\.u___.. L _:m_n_ \fi\nl-\l
T D osonny ;z&\ L TR uosje ¢y

P

.l-'..—

‘aInssarg o)iels . <h<o zo:.ou._.doo u.EsEm j

LrMREYE e e meemt | aeeperess s ey v e




a Source Test Rsport:
: TAC (Georgia Pacific), Fort Bragg, CA , Pg. 1

w=’ Galson Project®#: $9-072.GP Date Printed: 2/14/91

Summary of Test Data: Condensable Particulate Emissions

Run: #3
“Jumber of Sampling Points: 0
Duration of the Run (6), Minutes: _ 40
ampling Nozzle Diameter, Inches: 0.18%
Pitot Calibration Factor (C,): ) 0.84
Metcr Calibration Factor (¥): 1.004
}r.ack Diameter, Inches: | 66
Ambient A1r Temperature, °F: 65
garometric Pressure (P,), In Hg: 30.37
:tack Gas Static Pressure in Flue, In. H,0: -0.21
Stack Gas Absolute Pressure (P,), In. Hg: 30.35
tack Gas Vclocity Head, (VAP): | 0.984
Jrifice Pressure Drop (AH), In. H,0: 0.82
Volume Sampled (V..), ft’ (Meter Cond.): 18.63
.tack Gas Temperature (t,), °F: 154
mpinger Outlet Temperature, °F: 54
Meter Temperature (L), °F: ‘ 62
Aeter Vacuum, In. Hg: 11
“7olume of Water Condensed (V,}, mlk 154.2
Specific Gravity of Flue Gas (SG): : 0.933
Flue Gas Compositon:
»CO, ' 13.0
%0, 7.9

tCO 0.2




Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA ’ Pg. 2

P~ Galson Project#: $9-072.GP Date Printed: 2/14/91 .
( Sampling Data and Calculations: Condensable Particulate Emissions
4
Run: #3

| .
A. Stack Gas Cross Sectional Area (A)), ft: -23.76
3. Volume Sampled (Meter Conditions), frh: 18.63
Z. Volume Sampled (Std. Condidons), ft®: 19.24
" [B*Y* (Tua/Poa) * ((Py + (AH/13.6))/ Ta)]
D. Volume of Liquid Water Condensed, ml: 154.21
Z. Vapor Volume (Std. Conditons) of Water, ft': 7.27

[D*0.04714 ]
-. Stack Gas Moisture Content, %: 27.422

f(E/(E+C)) *100])
G Stack Gas Velocity, ft/min: 3,672

[ 4005 * VAP * C, * SQRT((T, * Pra) /(Tst * P. * SG)) }
H. Stack Gas Flow Rate (Stack Cond.), ACFM: 87,230

[A*G] .
L. Stack Gas Flow Rate (Std. Cond. dry), SCFM: 55,241

{H*(1-F/100)* (Taa/ T) * (P,/ Paa) ) -

Standard Conditions: Tea= 528 °R ; P,.=29.92in. Hg
T;=t,+460 ; T.=1t,.+460

l. Liguid volume is back-calculated assuming saturated conditions.
2. Saturation moisture content, based on stack Gas temperature and pressure.




a Source Test Report:
TAC {Georgia Pacific), Fort Bragg, CA
Pttty

M

Pg. 3

T’ Galson Project#: S$9-072.GP : Date Printed: 2/14/91

Sampling Data and Calculations: Condensable Particulate Emissions

Run: #3
- J. Pardculate Quantity Collected, mg

Candensable Particulate 14.2
K. Partculate Concentration, gr/f
" [I1/C* (1543 /100000) ]

Condensable Particulate 0.0114
‘L. Particulate Concentration (At 12% CQ,), gr/ft’
'K *(12/%C0O;y) ]

Condensable Particulate 0.0105

M. Particulate Emission Rate, Ib/hr
| [K*1*(132.3/1000000)/(1543/100000) ]

t

1Condensable Particulate 5.39




: L% Source Test Report: _ .
TAC (Georgia Pacific), Fort Bragg, CA Pg. 4
T

Galson Project#: $9-072.GP Condensable Particulate Emissions Date Printed: 2/14/91 ~

Isokinetic Variation Calculation

RIS SN PR SR LN

Run: #3
!:Stack Gas Absolutc Temperature (T,), °R: 614
Volume of Liquid Water Condensed (V.o), ml: | 154.2
.Metcr Calibration Factor (y): 1.004
Volume Sampled (Meter Cond.) (V.), £t 18.63
Meter Absolute Temperature (Tn), °R: 522
Meter Absolute Pressure (P.), In. Hg: - 30.43
(P, + AH/ 13.6)
Stack Gas Velocity (v,), fymin: 3,672
: Stack Gas Absolute Pressure (P,), In. Hg: ©30.35
Cross-Sectional Area of Nozzle, (A, fI*: 0.00019
Duration of the R1.m (8), minutes: 40
| Isokinetic Percentage (1), %: ! 106.2

.. Calculated from the Equation:
I= fT: * 100 * ((K; * V) + (Va/ Ta * Y* P,.))]/(e *v,¥Pp,* AL)
where K; = 0.002669




Source Test Report:
TAC {Georgia Pacific}, Fort Bragg, CA

Gaison Project#: $9-072.GP

Condensable Particuiate Emissions

Pg.5
Date Printed: 2/14/81

Stack Gas Composition and Gas Density Calculations

L
|
;i Run: #3
| % % : %
i Dry Basis Wet Basis | Dry Basis Wet Basis Dry Basis Wet Basis
I _CO; 13.0 9.44
1O, 7.9 5.73
CcO 0.2 ‘0.17
| N, 78.9  57.24
| H,0O ---  27.42
I Molecular Weight! -- - 27.00
i Specific Gravity of Stack Gas? --- . 0.933

1. Calculated from the equation:
Molecular Weight = 0.44*(%CO,) + 0.32*(%0,) + 0.28*(%N, + %CO) + 0.18*(%H,0)

2, Ca.lculatcd-from the equation:

SG = Molecular Weight of Stack Gas / Molecular Weight of Air (28.

95 gm/gm-mole)
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Particulate Emission Data (11/90)




% Source Test Report: .
TAC (Georgia Pacific), Fort Bragg, CA Pg. 1
——

==~ Galson Project#: $9-072.GP Date Printed:12/21/90

Summary of Test Data: Particulate Emisslons (11/90)

Run: #4N
-lurnber of Sampling Points: . 20
Juration of the Run (8), Minutes: 60
lftrnpling Nozzle Diameter, Inches: 0.213
*tot Calibration Fa.ctor (OAR 0.84
vleter Calibration Factor (¥): -1.008
Ii:ack Diameter, Inches: 66
\Imbient Air Temperature, °F: 70
$arometric Preésurc (P), In. Hg: 30.17
lack Gas Static Pressure in Flue, In. H,0: -0.16
tack Gas Absolute Pressure (P;), In. Hg: 30.16 |
nack Gas Velocity Head, (YAP): 1.134
rifice Pressure Drop (AH), In. H,O: 1.70
/olume Sampled (V.), ft! (Meter Cond.): 38.75
;f.ack Gas Temperature (t,), °F: 155
pinger Outlet Temperature, °F: . 60
Aeter Temperature (t,), °F: 68
..eter Vacuum, In. Hg: 4
slume of Water Condensed (Vy), ml: 337.9
specific Gravity of Flue Gas (SG): 0.922
‘lue Gas Compasition:
Co, ' 10.7
r 0, 9.9

.CO 0.1




l

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

Galson Project#: $9-072.GP

Pg. 2
Date Printed:t2/21/90 -

|

Sampling Data and Calculations: Partlculate Emissions (11/90)
Run: #4N

A. Stack Gas Cross Sectional Area (A)), i 23.78

B. Volume Sampled (Meter Condidons), ft’: 39.75
. {C. Volume Sampled (Std. Conditions), ft*: 40.55
TR Y% T/ Py * (B + (AH/13.6) /T

1D. Volume of Liquid Water Condensed, ml: 337.9

1

E. Vapor Volume (Std. Condidons) of Water, ft’ 15.93

l [D*0.04714]

EF Stack Gas Moisture Content, %: 28.20

({(E/(E+C) *100}

G. Stack Gas Velocity, ft/min: 4,272

i [ 4005 * VAP * C, * SQRT((T, * Ps) / (Toa * P, * SG)) }

LI. Stack Gas Flow Rate (Stack Cond.), ACFM: 101,493

[A*G]

|

L. Stack Gas Flow Rate (Std. Cond. dry), SCFM: 63,043

‘| [H*(-F/100) * (Tua/T.) * (P./Paa) |

Standard Conditions: Tag= 528 °R

I;=t+460 ; Tn=1t,+460

. Pha=29.92in. Hg




Source Test Repan: .
A TAC (Georgia Pacific), Fort Bragg, CA Pg.3
‘F-‘-z-p:=:= Galson Project#: S5-072.GP Date Printed:12/21/90

Sampling Data and Calcuiations: Partliculate Emissions (11/20)

Run: #4 N
J. Partculate Quantty Collected, gm
i 1. Solid Particulate 0.0622
! 2. Conden. Particulate _ 0.002
Total Particulate 0.0642'
K. Particulate Concentration, gr/ft’
{3/C* (1543000/100000) ]
1. Solid Particulate _ 0.0237
2. Conden. Particulate 0.0008
Total Particulate : ' 0.0244
L. Particulate Concentration (At 12% CO,), gr/ft’
[K*(12/%C0O,) ] '
1. Solid Particulate 0.0265
2. Conden. Particulate 0.0009
Total Particulate 0.0274
M. Particulate Emission Rate, Ib/hr
[ K * I * (132300 1000000)/ (1543000, 100000) ]
1. Solid Particulate . 12.8
2. Conden. Particulate : 0.41%
Total Particulale 13.2




v — s b Bl bt v ] stk

Source Test Report:

TAC (Georgia Pacific), Fort Bragg, CA _ Pg. 4
e . _
e’ Galsen Projects#: $9-072.GP Date Printed:12/21/90

Isokinetic Variation Calculation

ol

|

Run: #4N
i
Stack Gas Absolute Temperature (T,), °R: | 615
[Volumc of Liquid Water Condensed (V.), ml: 337.8
Nc{er Calibration Factor (y): ‘ 1.008
Volume Sampled (Meter Cond.) (Va), ft': 39.75
i . .
Meter Absolute Temperature (Tn), °R: 528
Meter Absolute Prcssﬁre (Pn), In. Hg: 30.30
(P, + AH/ 13.6)
i
Stack Gas Velocity (vy), ft/min: 4,272
Stack Gas Absolute Pressure (P;), In. Hg: 30.186
Cross-Sectional Area of Nozz.lc, (An), fr2: 0.00025
Duration of the Run (8), minutes: 60
Isokinetic Percentage (1), %: / . 103.0

*. Calculated from the Equaton:
I=[T,*100* (K; * V) + (Vm/ T * Y* P/ (B * v, * P, * A)
where K; = 0.002669




Source Test Report:
TAC (Georgia Pacific), Fort Bragg, CA
=" Galson Project#: $9-072.GP

Pg.5
Pate Printed:12/21/90

——

Stack Gas Composition and Gas Density Calculations

L _ . Run: #4 N

%
Dry Basis Wet Basis

%
Dry Basis Wet Basis

. o/°
Dry Basis Wet Basis

co, ' 10.7 7.68
ko, | 9.9 7.1
lco 0.1 0.04
[Nz 79.3  56.97
Hzo - 28-20
Molecular Weight! - - 26.69
{Specific Gravity of Stack Gas® - 0.922

1. Calculated from the equation:

Molecular Weight = 0.44*(%CO,;) + 0.32%(%0;) + 0.28*(%N, + %CO) + 0.18*(%H,0)

2. Calculated from the equation:

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