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REPORT OF HEXAVALENT CHROMIUM EMISSIONS TESTING ON THE
CHROMIC ACID ANODIZING AND TRI-ACID ETCHING PROCESSES
AT BUILDINGS 3 AND 5, DOUGLAS AIRCRAFT COMPANY
LONG BEACH, CALIFORNIA

INTRODUCTION

TEST METHODOLOGY

Engineering-Science (ES), Pasadena, California conducted chromium emissions
testing on tri-acid etching and chromic acid anodizing tanks in Buildings 3 and 5 at
the Douglas Aircraft Company (DAC) Facility in Long Beach, California. Building
3 were on Tank No. 370 (anodize) and Tank No. 353 (tri-etch). Figures 1 and 2
present schematic diagrams of these two sources. The tests in Building 5 were on
Tank No. 534 (anodize) and Tank No. 541 (tri-etch). Figure 3 and 4 present the
schematic diagram of these two sources.

The purpose of the test program was to determine the viability of three basic
control measures to reduce hexavalent chromium emissions from _ -tarks.
The coritrot Measures involved the use of @él&gpgm_s%), Harshaw_MSP-
Mist-Suppressant (Anti-Mist), and Micel Inc,, OME FOAM(Foam), Where
feasible, duplicate and simultaneous testing was conducted. Such tests were
designated as Run A and Run B.

DAC coordinated the test program, monitored materials usage, and determined
the control measure combinations for each test. Mr. Merrill Hickman of the South
Coast Air Quality Management District (SCAQMD) observed the test program on
Aug. 22, 1989.

The test program was started August 21 and finished Sept. 11, 1989. A series of 4
Scparate tests were done. Personnel from ES actively involved in the testing were
Messrs. Greg Burke, Larry Cottone, Jon Dailey, Mike Dorsey, Mike Edwards (team
leader), Tony Garver (team leader), Robert Mazurek (team leader), and Rollie
Rosario,
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FIGURE 1

DOUGLAS AIRCRAFT COMPANY
CHROMIC ACID ANODIZING TANK #370
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DOUGLAS AIRCRAFT COMPANY
TRI-ACID ETCH TANK #353

BLDG. 3
!
50* |
ID~9" — :
80"
00 -
30°

-~

28 1/2*

,/

238 12—

NOT TO SCALE

3 ENGINEERING-SCIENCE




FIGURE 3
ENGINERING-SCIENCE
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TEST METHODOLOGY

Total Chromium and Hexavalent Chromium

The samples for total and hexavalent chromium were collected in accordance
with SCAQMD Method 203, including ancillary methods 1.1, 1.2, 2.1, 2.3 and 4.1 for
traverse point locations, velocity measurements and stack gas moisture
determinations respectively. The sample train included a continuous 1/4” ID teflon

robe liner which was connected to impingement train. The teflon line was’
supported im the stack by a stainless steel rod. The sampling runs were conducted
isokinetically. —~

The samples were sent to Thermo Analytical, Inc., Monrovia, California for,
analysis of the total chromium and hexavalent chromium. Hexavalent chromium
was determined on samples extracted in an alkaline solution as per the procedures /~
of Method 312B (Standard Methods for the Examination of Water and Wastewater, !
16th Edition). The samples were read on a Perkin Elmer 124 spectrophotometer;)
A turnaround time of 24 hours were done on the hexavalent chromium. Total
chromium was analyzed by Atomic Absorption, Spectrophotometry graphite furnace
technique.

QUALITY ASSURANCE
Field Testing Quality Assurance

Prior to and at the conclusion of the field sampling, the meter box dry gas meter,
and orifice were calibrated against a wet test meter. The results of the orifice
calibration are expressed as the AH@, which is the pressure drop (in inches of
water) at various flow rates through the dry gas meter as specified in EPA
publication APTD-0576. The dry gas meter accuracy is expressed as gamma (Y)
and was determined as the ratio of the sampling train dry gas meter volume to the
wet test meter volume, One pretest and three post-test field checks for the Y factor
were performed to verify meter accuracy. In all cases, the field testing equipment
was within the acceptable range.

Exhaust gas, dry gas meter, and impinger temperatures were monitored using a
type-K thermocouple connected to an Omega Model 601 digital readout. The
temperature measuring equipment was calibrated with an NBS traceable mercury in
glass thermometer.

Stack velocity was determined using an S-type pitot tube attached to the probe as
specified in EPA Reference Method 2. The pitot tube was measured for adherence
to the dimensions as specified in Reference Method 2. A pitot tube correction
factor of 0.84 was used for determining volumetric flow through the exhaust gas
stack.

At the conclusion of each test run the sampling train was leak checked at a
vacuum equal to the highest vacuum observed during the test runs. The sampling
train was considered to be leak free with a leak rate less than 0.02 CFM.

R430 10/17/89-CAT




Sample Custody

A specific Chain-of-Custody procedure was used for this project. The elements of
this procedure include:

¢ Train component identification
e Sample identification
Sample labels

¢ Documentation
¢ Chain of custody forms

The sequence of activities concerned with sample custody together with
identification and tracking procedures are described below:
1. Sample train preparation by laboratory including filter holders, impingers,
and other sampling equipment identified by tags and codes.

2, Sample train issued to test team and master log filled out. Sample LD.
number stickers issued according to test identification code

3. Train returned to recovery area when a valid sample is obtained. Sample
train accompanied by all field data sheets.

4. Recovery team recovers samples using appropriate containers, affixes sample
LD, labels to sample containers, to master log, to field data sheet, and to
train recovery sheet.

5. All samples returned to ES Pasadena laboratory with Chain-of-Custody form.

6. Samples transferred or shipped to appropriate laboratory with Chain-of-
Custody form '

7. Samples examined at each transfer point for integrity (broken containers, loss

in liquid, or seal integrity). :

Upon completing the required analysis, the analyst returns the Chain-of Custody
form along with results to the ES project manager. All samples are accounted for by
the ES laboratory supervisor and Project Manager. Each laboratory ideantifies
samples in its own laboratory notebooks by the ES LD. number as well as any
internal identification. Notebooks are retained by each laboratory according to
usual laboratory practices. -

RESULTS
Tables 1 to 7 contain the results of the test program,

The "uncontrolled" chromium emissions for Tank 370 (anodize) ranged from 11.7
to 12.8 mg/amp-hr as hexavalent chromium in the two test periods (Table 1 and 2).

The control measures used, except one, yielded values less than th‘e&)_.%g%ng[l_\
,E@l_(ﬂgwrﬂ%g_)‘of the analytical method (M312B Standard Methods for
the Examination of Water and Wastewater, 16th Edition). Calculated emissions
ranged from <0.003 to <0.035 mg/amp-hr. _

R 430 _ 10/30/89-CAT




jna duplicate/simultaneous test involving Balls. A mix

The exception OCCUrT
of hollow and solid balls wete used as the control measure. An attempt to "double
up” balls to completely cover the liquid surface area was unsuccessful. The liquid

’ level rose and the hood/duct opening was contaminated with the chromic solution.
Calculated emissions for this test averaged 3.4 mg/amp-hr.

During the "uncontrolled" test periods for the anodizing process, "bubbling" and a
slight misty spray was visible entering the exhaust duct. Upon Foam addition, a
yellow "blanket" formed when current was applied to the process tank and
effectively suppressed the visible emissions. The foam covered 100 percent of the
surface area of the process tank. The thickness of the foam blanket ranged from
- 1/8 to 1/4 of an inch. '

The use of Balls presented problems of surface coverage (not enough Balls
available), system contamination (liquid level rise), and handling. The Foam and
Anti-Mist control measure combination yielded the best result from <0.003 to

- <0.017 mg/amp-hr. '

The Anti-Mist additive reduced the surface tension of the process solution
thereby inhibiting the formation of chromic acid mist. A measurement to determine
the surface tension before and after the addition of Harshaw MSP was performe
utilizing a tensiometer. The suirfaoe tension was ieduoed from >100 dynes/cm
(instrument limit, 100 dynes/cm®) to 47.0 dynes/cm“.

Tank No. 353 (tri-etch) data are presented in Table 3. Hexavalent chromium
levels for "uncontrolled” and controlled emissions are less than the 0.003 mg/1 LOD
discussed above. : : ==

Tables 4 and 5 are data for Building 5 test series. Tank No. 541 (tri-etch)
- calculated out as <42.0 mg/hr, hexavalent chromium and 42.0 mg/hr. for total
chromium. Tank No. 534 (anodize) averaged 6.4 mg/amp-hr. as hexavalent

chromium and 7.5 mg/amp-hr. as total chromium.

Table 6 presents the flow data determined for the sources tested during the
testing program.

Table 7 presents the amperage and percent efficiency (based on uncontrolled
mg/hr emissions) for the anodize sources. Tri-etch sources efficiency numbers were
not computed because there was no reduction in hexavalent chromium emissions
utilizing various control measures such as Balls or Anti-Mist additive. Tank No. 541
was a single "uncontrolled” test.

It is recommended that data integrators to record ampere-hours be installed in
the rectifiers supplying current to the anodize tanks to monitor exact ampere-hour
usage.

R430 10/30/89-CAT




TABLE 1
SUMMARY OF CHROMIUM EMISSION

BUILDING 3 TANK 370 (Anodize)
August 21 & 22, 1989
Douglas Aircraft Comp
Long Beach, Ca.lifornia:;xny
Control Hex-chromium Total Chromium
Measure - (mg/hr) (mg/amp-hr) (mg/hr) (mg/amp-hr)
Uncontrolled 3723 11.7 407.0 12.8
Foam |
Run A <18 <0.035 4.1 - 0.079
Run B <14 <0.021 14.5 0.221
Foam + Balls
Run A <0.9 <0.018 1.8 0.036
Run B <18 <0.033 9.5 0.175
Foam + Anti-Mist ~ <1.4 <0.017 18 0.021

Notes: < are "less than values” based on 0.003 mg/1 detection limit for hex-
chromium, and 0.002 mg/1 for total chromium. Field blank correction
values of <0.003 mg/] and 0.002 mg/1 for hex-chromium and total
chromium respectively were applied to all calculated values.

Runs A and B are simultaneous test + 10 minutes,

Run A, top port test (see Figure 1).
Run B, bottom port test (see Figure 1).

R430 10/30/89-CAT



TABLE 2

SUMMARY OF CHROMIUM EMISSION
BUILDING 3 TANK 370 (Anodize)

August 30 & 31, 1989

Douglas Aircraft Company
Long Beach, California
Control Measure Hex-chromium Total Chromium
mg/bhr  mg/amp-hr mg/hr mg/amp-hr

Uncontrolled -

Run A 1345 125 1547 14.3

Run B 1434 12.7 1661 14,7
Balls : '

Run A 448 - 34 465 3.6

Run B 444 33 395 3.0
Foam + Anti-Mist

Run A <1 <0.005 <1 <0.003

RunB <1 <0.003 <1 <0,003 -

Note: < are "less than values” based on 0.003 mg/1 detection limit for hex-
chromium, and 0.002 mg/1 for total chromium. Field blank correction
values of <0.003 mg/1 and 0.002 mg/1 for hex-chromium and total
chromium respectively were applied to all calculated values.

Runs A and B are duplicate (2 nozzles, taped together) simultaneous runs,
using two sampling systems.

10
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TABLE 3

SUMMARY OF CHROMIUM EMISSION
BUILDING 3 TANK 353 (TRI-ACID ETCH)

September 7, 1989

Douglas Aircraft Company
ngalg Beach, Ca]ifggia
Control Measure Hex-chromium Total Chromium
| mg/hr mg/hr
Uncontrolled <14 14
Balls <18 204
Anti-Mist , <0.8 20.8

Note: < are "less than values” based on 0.003 mg/1 detection limit for hex-
chromium, and 0.002 mg/1 for total chromium. Field blank correction
values of <0.003 mg/1 and 0.002 mg/1 for hex-chromium and total
chromium respectively were applied to all calculated values.

11
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TABLE 4

SUMMARY OF CHROMIUM EMISSION
BUILDING 5 TANK 541 (TRI-ACID ETCH)

Angust 31, 1989

Douglas Aircraft Company
Long Beach, California
Control Measure Hex-chromium Total Chromium
- mg/hr mg/hr
<42 42

Uncontrolled

Note: < are "less than values" based on 0.003 mg/1 detection limit for hex-
chromium, and 0.002 mg/1 for total chromium. Field blank correction

values of <0.003 mg,/1 and 0.002 mg/1 for hex-chromium and total

chromium respectively were applied to all calculated values.

12
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TABLE 5

SUMMARY OF CHROMIUM EMISSION
~ BUILDING 5 TANK 534 (ANODIZE)

September 12, 1989

Douglas Aircraft Company
Long Beach, California

Control Hex-chromium Total Chromium
Measure - (mg/br) (mg/amp-hr)  (mg/hr) (mg/ amp-hr)
Uncontrolled
Run A 11,704 6.2 14,161 7.4
Run B 12,417 6.5 14,752 7.7

Note: Runs A and B are simultaneous tests,

13
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TABLE 6

SUMMARY OF GASEOUS FLOW DATA
BUILDING 3 & 5 (Tri-Etch & Anodize)

August 21 to September 12, 1989
Douglas Aircraft Company
Long Beach, California
. Building 3* Building 5
Tank 370 Tank 353 Tank 534 Tank 541
Parameters (Anodize) (Tri-Etch) (Anodize) (Tri-Etch)
Stack Diameter (in) 105 9 (40x34) (82x34)
Stack Temp (°F) 74 74 89 73
Moisture (%) 1.9 18 24 2.8
Flow
(ft/sec) 37.7 38.2 154 8.6
ACFM 1,361 1,013 8,743 10,034
DSCFM 1,266 928 7,599 9,234

* Average value from test series.

14
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TABLE 7

SUMMARY OF ANODIZE TEST
AMPERES AND % EFFICIENCY

BUILDINGS 3 AND 5

August 21 to September 12, 1989

Douglas Aircraft Company
Long Beach, California
Source Control Amperes Time % Efficiency
(Tank #) Measure (Total) (min)  (Hex-chromium,
| mg/hr)
370 Uncontrolled 31.8 64
8-21/22-89 :
Foam
Run A 518 192 >99.5
Run B 65.6 172 >99.6
Foam + Balls
Run A 50.0 192 >99.8
Run B 54.4 181 >99.5
Foam +
Anti-Mist 83.9 192 >99.6
370
8-30/31-89 Uncontrolled 60
Run A 108.0
Run B - 112.7
Balls 130.8 120
Run A 67.8
Run B 71.5
Foam +
- Anti-Mist 192.4 170
Run A >99.9
Run B >99.9
534
9-12-89 Uncontrolled 1902 90
15
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Engineering—Science, Fazadena, California

Flant: DAC LB BLDG i3
Source: TOF FORT R3TO
Date: 8/22/8%
Run: FoAM ONLY (&) v/
Standard Temp = 60 deg F Stancard Press = 29.92 in Hg
FLOW DARTA
STACK DIAMETER i(inrcihas) 10.30
STACK CROSS-SECTIONAL AREA (54 fest) ‘ 0,60
BAROMETRIC PRESSURE (inzhess Ha) 22,20
OXYGEN CONTENT (%3 21.0
CARBON DIOXIDE CONTENT (%) 2.0
. MOISTURE CONTENT (%) i.2
STACK TEMPERATURE (deg F} T3
STACK STATIC PRESSURE ‘inches water) ~1.40
PRY STACK GAB MOLECULAR WEIGHT 28.84
VELDCITY PRESSURE i({sg rt inches wabter) D.469
FPITOT TUBE CORRECTION FACTOR .84
VELOCITY (ft per =sec) 39.60 -
EXHAUST GAS FLOW RATE (ACFM) 1,429 u//
EXHAUST GAS FLOW RATE (DSCEM) 1,332
SaMFLIMNG DATA
DRY GAS VOLUME SAMFLED (DCE) 107,746 V//
DRY GAS VOLUME SAMPLED (DSCF) 103.038
DRY GAS METER TEMFERATURE (deg F) 93
DRY GAS METER GAMMA 1.02
AVERAGE TRIFICE FRESSURE (inches water) 1.20
"TOTAL RUN TIME (min) i22
NOZZLE DIAMETER (inches) 0.210
ISOKINETIC (%) ' 100, 7
LARORATORY DATA
-y ¢ MOISTURE RECOVERED (mls) 40,90
[ﬂ lCh‘ EAR$+&. FROM NOZ., FROBE & WASHES (mg) Z 25.00v .
_ PARTICULATE FROM FILTER (mg) 0,00
PﬁﬁilEULAIE FROM IMFINGERS (mg) SD.DOv/

oY

FRONT HALF (gr/DSCF) 0. 0037
{gr/ACF) 0. 003 ,
1074 (v* Qb/hry L oms
BACK HALF  (gr /DSCF} 0. 00TS
(gi/ACF) ’ 00070
01,y ib/hr) 0.09
TOTAL (GLLREEFY R -
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Engineering-Science, Fazadena, California

DAC LE BLDG R3

e TOF FORT R3TO
‘ 8/22/8%
FOAM ONLY @) Vv - -
ard Temp = &0 deg F Btandard Press = 29,92 in Hg
FLOW DATA
ITACK BIAMETER (inchas) 10,50
ITACK, CROGS-CECTIONAL AREA (25 fset) . 0.60
ARDMETRIC PRESSURE (inches Hg) _ S ZF.20
XYGEN CONTENT (%) : 2.0
REON DIOXIDE CONTENT (%) ‘ 0.0
ISTURE CDé%ENT (%) . : 1.8
ACK TEMPERRTURE (deg F) i
ACK STATIC PRESSURE {imches wakar) ~1.00
Y STACK !GAS MOLECULAR WEIGHT ' 28.84
LOCRTY. PRESEURE (84 rt inches wauer) ' O.469
TOT TUBE CORRECTION FACTOR ' 0.84
LOCITY (ft per sec) . 39.60
HAUST GAS FLOW RATE \QCFM). 1,429 ‘b//
UQUST GasS FLaw RATE (DSCFM) \ 1,332
SAMFLING DATA
DRY GAS VOLUME SAMFLED (DCF) . 109.T46 ,//'
DRY GAS VOLUME SAMPLED (DSCF) _ 103.038
DRY BAS METER TEMPERATURE (deg ) _ 23
DRY GAS METER GAMMA _ 1.02
AVERABE NMRIFICE PRESSURE (inches water) .20
‘TOTAL. RUN TIME (min) 192
NOZZLE DIAMETER (inches) ‘ 0.210
ISOKINETIC (%) ' 100, 7
LABORATORY DATA
MOISTURE RECOVERED (mls) - : 40.90
PARTEE., FROM NDZ., PROBE % WASHES (mg) £ 25.00v .
PARTICULATE FROM FILTER (mg) _ 0.00
FARTLICULATE FROM IMPINGERS (mg) 50,00
FARTICULATE DATA
FRONT HALF (gr/DSCF) 0.0037
(gr /ACF) _ 0. 0033
t0°% (¥* (ib/hry o QIR
BACK HALF (gr/DSCF} O 0L00TE
_ (gr/ACF) _ ’ 0. GOTO .
01 sy tibshey . 0.09
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/ ' Znginesring—-Science, FPasadena, California
"lant: DAC LB BLEG B3
r Source: TOF FORT R370
Date: B/22/89
Run: FOAM % BALLS (A)
Standard Temp = &0 deg F Standard Fress = 29.72 in Hg
FLOW DATA
STACKE DIAMETER (inches) 12,30
r STACK CROSS-SECTICONAL AREA (3g feet) 0.&0
BAROMETRIC FPRESSURE (inches Hg) 29.20
OXAYBGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 1.5
STACKH TEMFERATURE (deg F) T0
STACK STATIC FREESSURE (inches water) C=1.00
DRY STACH GAS MOLECULAR WEIGHT 28.84
ELOCITY FRESSURE (sg rt inches water? .69
. EITOT TUBE CORRECTION FACTOR 5.84
VELOCITY (£t per sec) 32.46
EXHAUST GAS FLOW RATE (ACFM) L4324
EXHAUST GAS FLOW RATE (DSCFM) 1,340
SAMPL.ING DATA
- DRY 5AS VOLUME SAMPLED (DCF) 135. 650
: DRY BGAS VOLUME SAMPLED (DSCF) 128,227
DRY GAS METER TEMFERATURE (deg F) 87
DRY GAS METER GAMMA 1.02
AVERAGE ORIFICE FPRESSURE (inches water) 1.73
TOTAL RUN TIME (min) 192
NOZZLE DIAMETER (inches) 2.238
ISOKINETIC (%) "97.5

i —————— — e ok o e e e e i ki

ﬂ-‘f , MOISTURE RECOVERED (mls) 40,80
( Cr® —mpRFie~ FROM NOZ., PROBE & WASHES (mg) £ 14.00

¥ PARTICULATE FROM FILTER (mg) 0.00
/0 O/ RARTEEUEATE FROM IMPINGERS (mg) _ 32.00

N

———————— T ———— ——— i T —

FRONT HALF (gr/DSCF) 0.001T
(gr/ACF) 0.0016
¥ e Qbrhe < 0,07
BACK HALF  (gr/DSCF) 0.0038
_ (gr-/ACF)} 0.0036
(oY CFr (b /hr)
TOTAL (grLDSEEY
4 [ACE

- f;i I 5\
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Engineering-Science, Fasadena, California

Plant: DAL LE BLDEG &3

Sources BOTTOM FPORT RITO

Data: B/22/89

R Faam ONLY (RBR)

Standard Temp = 68 deg F Standarc Frews. 29.92 1in Hy

ITACH DIAMETER (inches)

STACKE CROSS-~-3ECTIONAL AREA (s feei:!
monlmi 0 PRESSURE {inches Hig)
DXYSEN CONTEMT (%)

CAREON DIOXIDE CONTENT (%)

MOISTURE CONTENT (%)

STACK TEMPZRATLE (deg F) 7
STACK STATIC PRISSURE (inches water) —1.00
DEY LTACK BAS MOLECULAR WEIGHT _ 23,54
ViEL CTTY FRESBURE {sg ri inches water:) 0. 6%
SITOT TUBE CORRECTION FACTOR  0.34 ,
VELOQCITY (4% par swsc) 32.595 v//
EXHAUST GAS FLOW RATE (ACFM) 1,427
EXHAUST GAS FLOW RATE (DSCFM) {1335
SAMPLING DATA
e y
DRY GAS VOLUME SAMFLED (DCF) - 148.536 %, v
DRY GAS VOLUME SAMFLED (DSCF) 136,582/
DRY BGAS METER TEMPERATURE (deg F) 8%
DRY GAS METER GAMMA 0.99
AVERAGE ORIFICE PRESSURE (inches water) 1.90
TOTAL RUN TIME (min) 197
NOZZLE DIAMETER (inches) 0.245
ISOKINETIC (%) 97.9
LABORATORY DATA
- MOISTURE RECOVERED (mls) 51.30
t0™4 cp* ~FARTIS—FROM NOZ., PROBE % WASHES (mg) <& 26.00%
i FARTICULATE FROM FILTER (mg) 0.00
P crl  ranFicuLaTE FROM IMFINGERS (mg) 247.0(
FARTICULATE DATA
FRONT HALF (gr/DSCF) - 0. 0029
(gr/ACF) 0. 0027
o= cré (bshed < 0.03
BACK HALF  (gr/DSCF) O, 0279
. {gr/ACF) 0. 0261
wY cr  (lb/be 0.32

ToTAL (et BBEE )
“’ -1 I:' £ I‘:.Gl"‘ )

Ay iG]




Engineering-8cience, Fasadena, Califo RN ney
Flant: DAC LE BLDG Rl - R
Bource: EOTTOM FORT R3TO YL Wr-w'{
Date: 8/22/87 z3;$w5 N
s _ FoOAM ONLY (B) : STary ?Q;“E‘H b RN
Standsrd Temp = &8 deg F Standara Fre S48
FEgsT 5;" pqp ,'; ’ RUR
____________________ TiE) s
SLOW. DATA Bk U:HG“N L
TTTTT T T T T L1247 A
STACH DIAMETER (inches) ATy

STACK CROSS-BECTIONAL ARRA (sg feet
BaRDMD 10 PRESSURE (inches M)
(XYGEN CONTENT (%)

CAREBON DIOXIDE CONTENT (%)

MOISTURE FU%:ENT (%)

STAECH TEMPERRTWE  {deg F)
STACK STATIC FR““%MEE (inches wate
DRy LTARK BAS MOLECULAR WEIGH

VELOGETY FRESSURE (sg ri inches wa
=1TOT TUBE CORRECTION FATTOR

VELOCITY (£t paor sec)
EXHAUST BGAS FLOW RATE (ACFM) :
EXHAUST GAS FLOW RATE (DSCFM) fy
SAMPLING DATA

——————————————————————————— : -/'
DRY (GAS VOLUME SAMPLED (DCF): 148,536 %, v
DRY GAS VOLUME SAMFLED- (DSCF) 136.5827"
DRY GAS METER TEMPERATURE (deg F) 89
DRY GAS METER GAMMA 0.99
AVERAGE ORIFICE PRESSURE (inches water) 1.90
TOTAL RUN TIME (min) 192
NOZZLE DIAMETER (inches) D.245

ISOKINETIC (%) 7.9

: MOISTURE RECOVERED (mls) q1.3p//
t07Y cp® —PERTIC—FROM NOZ., FROBE % WASHES (mg) <& 26.007
PARTICULATE FROM FILTER (mg) 0.00

(074 crk

RARFESHEATE FROM IMFINGERS (mg) 247, OC

FRONT HALF (gr/DSCF) - 0. 0029
(gr-/ACF) - 0.0027
(=9 cpt (b/hre) < 0.03
FACK HALF  (gr/DSCF) 3. 0279
(gr/ACF)- 0.02&1
0‘“ cy (lb/tar) . 0.32
TOTAL (gt EDEE ) =
(G sASR)

. rayE






 pan -HpssFLE” |

Engines-ing—Science, Fasadena, California

RUH HUMEER o
“ MR DAC LE BLDG B3
=} TOR PORT fR3ITO
oL HTR ETD T 8/22/89
123,978 RN FOAM % BALLS (A) R
STRCK b?t;ﬁ%@ o lard Temp = 60 deg F Standard Fress = 29.92 in Hg
7 Ui
CRONT 142 BE ? e e e+ e
aaid RUN
BRCK 142 HE 2 [FLOW DATA
R :
: STACK ‘DIAMETER (inches) . 10.50
3TACK CROSS-SECTIONAL AREA (s feet) 0. &0
cry 5 BAROMETRIC PRESSURE (inches Hg) 29. 20"
o OXYBEN CONTENT (%) | 21,0
¢ GR/SC = 16757507 CARBON DIOXIDE CONTENT (%) : 0.0
F G = 9.099382 MGISTURE COMTENT (%) 1.5
£ LB/ = 8,299992 STACK TEMEERRTURE (deg F) 70
£ yo/HR = 9. NAGRTY BTAL’:” STATIE PRESSURE (inches water) =100
DRY STACK BAS MOLECULAR WEIGHT 28.84
B GR/BSCF = 3.3787285E-7 """‘ DC‘.{,QTY PRESSURE (sq rt inches water} D.469
3 mﬁMﬂ-ﬁﬁwﬂW *ITOT TUBE CORRECTION FACTOR .84
p LB/HR = B.B0988 EELSC ITY (£t per sec) 39.46
o po/E = 0.600822 ‘YHAUST GAS FLOW RATE (ACFM) 1,424
, | *YHAUST GAS FLOW RATE (DSCFM) 1,340
SAMPLING DATA
DRY GAS VOLUME SAMPFLED (DCF) 135, 650
DRY GAS VOLUME SAMPLED (DSCF) 128,927
DRY BAS METER TEMFERATURE (deg F) g7
DRY GAS METER GAMMA 1,02
AVERGBE DRIFICE PRESSURE (inches water) 1.73
TOTAL RUN TIME (min) 192
NOZZLE DIAMETER (inches) | 0.238
ISOKINETIC (%) 97.5
LABORATCRY DATA
-¥ , MOISTURE RECOVERED (mls) . 40.80 - o///
2 Cr® —=prFze. FROM NOZ., PROBE & WASHES (mg) £14.00
B . PARTICULATE FROM FILTER (mg) 9.00 v///
/0 ¥ ¢, rorFeeoeaT FROM IMPINGERS (mg) _ 32.00
FARTICULATE DATA
TRONT HALF (gr/DSCF) 0.0017
' (gr/ACF) Q.D016
(¥ oy Qb/me < 0.02
BACK WALF  (gr/DSCF) | 0.0038
(gr-/ACF) 0. 0036
/_0’” CF (1b/hr) 0.04

TOTAL (QrLDSCRY
gr7RCT )
I‘l‘-‘ e -
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SUMMARY UF BMEISSIUND

PLANT @o&Fu Airepdt (Ena 2 ?@\V LOCATLON m,...samm\ Ol At

7
\\g : X& \\.Jm:&\rn

SAMPLED SOURCE

FRONT HALF e Toth/ s
MILLIGRAMS :
T + @ FRONT +
@ O ©, vt BACK
| RUN DATE Vv Std. DSCFM PROBE |CYCLONE | FILTER | FE5RL IEBF TUTAL
et Foam™
T&ag%%n@ 128.9217 11240 <\|l.ooiv L0032
NFoam
|Besls B [22Ae 89 1118 . T85 |13 <| poxs .0143
: ToThz
i CONCENTRAT LONS
HE ¥
ﬁ||| FRONT HALF + + BACK HALF * + — TOTAL
RUN | Gr/DSCF zmxzu Lb/Hr | Kg/Hr Gr/DSCF zm\zu_ Lb/Hr | Kg/ix Gr/DSCF zw_\zu Lb/Nr Kg/Hr
LRl _
Baus A 1aapiot | 000383 |/,92 43° L 0008774 4.4% X jo
3825 0 -5
020142 K= , , 00425 L2130
- _
u.wufoh
. 6 7 8 9 10 17 18 19 20 21 22 23
N\
. Remarks:




Engineering-Science, Fasadena, California

Plant: DAC LB BL.LDG B3
r Sour-ce: . FOAM % ANTI-MIST R3TO -
: Date: 8/22/89 '
Run Faa of "
Standard Temp = &0 deg F Standard Press = 29.92 in Hg
FLOW DATA
STACK DIAMETER (inches) _ SR 10,50
[ STACK CROSS-SECTIONAL AREA (sq feet) 0.60
EAROMETRIC PRESSURE (inches Hg) \ 29.20
OXYGEN CONTENT (%) S - 21.0
CARBON DIOXIDE CONTENT (%) r;f 0.0
MOISTURE CONTENT (%) i - 2.0.
STACK TEMFERATURE (deg F) - -69
STACK STATIC PRESSURE (inches water) -1.00
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY FRESSURE (sq rt inches water) 0.69
. PITOT TUBE CORRECTION FACTOR 0.84
VELOCITY (§t per sec) 39.46
EXHAUST BAS FLOW RATE (ACFM) 1,424
& + EXHAUST GAS FLOW RATE (DSCFM) 1,335

PRI,

NI 2E

na‘”*;:;'

SAMPLING DATA

DRY GAS VDLUME SAMPLED (DCF) 136.877

DRY GAS VOLUME SAMPLED (DSCF) 125. 067
DRY GAS METER TEMPERATURE (deg F) 92
DRY GAS METER GAMMA 0.99
AVERAGE ORIFICE PRESSURE (inches water) 1.55
TOTAL RUN TIME (min) 192
NOZZLE DIAMETER (1nches)-‘ T 0.234

HLISDKINETIC (%) g e A T 98,2

LABORATORY DATA
MOISTURE RECOVERED (mls) 54,30
PARTEE. “FROM NOZ.';  PROBE & WASHES (mg) £.21.00
PARTICULATE FROM FILTER (mg) 0.00
PARTEEHEATE- FROM “IMPINGERS (m@) - 28.00
FARTICULATE DATA
FRONT HALF (gr/DSCF) 0. 0026
» (gr/ACF) 0.0024
Y/ ZF% (1b/hr) - 4 0.03
BACKE HALF  (gr/DSCF) 0.0035
_ (gr/ACF) 0.0032
w ¥ cr (1b/hr) 0.04
TOTAL (£DSCE) OB
S TRIS T

Qo ' ST
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A ey

Engineering-Science, Fasadena, California

Flant: DAC LB EBLDG ®3
Source: BOTTOM FORT ®3TO
Date: 8/22/8%

Run: FOAM & BALLS (R)

Standard Temp = &0 deg F Standard Fress

0 Cpe
w0 op

STACK DIAMETER (inghes)

STACK CROSS~SECTIONALL AREA (sq feet)
BAROMETRIC FRESSURE {(inches Hg)
DXYGEN CONTENT (%)

CAREON DIOXIDE CONTENT (%)

MOISTURE CONTENT (%)

STACK TEMFERATURE (deg F?

STACK STATIC PRESSURE (inches water)
DRY STACK GAS MOLECULAR WEIGHT
VELOCITY PRESSURE (sq rt inches water)
FITOT TURBE CORRECTION FACTOR
VELOCITY (ft per sec)

SXHAUST 5AS FLOW RATE (ACFM)

EXHAUST GAS FLOW RATE (DSCFM)

e b g o . e . 21 B e b . T i e

S . B el bl ey vy Y S AL e o e ————

DRY GAS VOLUME SAMPLED (DCF)

DRY GAS VOLUME SAMPLED (DSCF)

DRY GAS METER TEMPERATURE (deg F)

DRY GAS METER GAMMA

AVERAGE ORIFICE FRESSURE (inches water)
TOTAL RUMN TIME (min)

NOZZLE DIAMETER (inches)

ISOKINETIC (%)

LLABORATORY DATA

MOISTURE RECOVERED {(mls)
+ARTEIL. FROM NOZ., PROBE % WASHES (mg)
FARTICULATE FROM FILTER (mg)

RARTICULATE~FROM IMPINGERS (mg)

. — ) et} ks g e e T T S T ] (s

FARTICULATE DATA

FRONT HALF (gr/DSCF) -
(gr /ACF)

(0 vt (bshr)

BACK HALF  (gr/DSCF)

{gr/ACF)
W9 cv bz
TOTAL o RSeR)

leger 2P

('! e I‘.: = )

29.92 in Hg

10,30
Q,60
29.20
21.C
0.0
1.7
&7
—-1.00
28.84
0.469
0.84
39.44
1,423
1,339

127.802
118.785
83
0.99
1.80

: 192
0.234

- ..93.0

43.50~////
< 25.00

0.00 -

143.00 v/{ _

0.0032
0.0031
< 0.04
0.018&
0.017S
0.21
STy
g gl
A
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| Englneerlng Science, RUN HHDER
Flant: DAC LB ELDG | R f
Sources BOTTOM FORT ?
1l oy i
Date: 8/27/89 vOL WTR $1D 7
Run: FOAM % BALL —— 112,725y
Standard Temp = &0 deg F .~ aﬂzg . 29.92 in Hg
i g8 RN
______ FRONT 172 NG 2 R |
(8825 Ry |
P ekzmee !
8142 LK 10.50

W (oo

o

STACK DIAMETER (int
STACK CROSS-SECTION Q.40

OXVBEN CONTENT (%) | peomeF = 3,057 o
. 1 (%) F ﬁs/ﬁﬂﬁ=?4?£—4 21.¢
CAREON DIOXIDE CON FLBAR = 3,73F-¢ | / 0.0
 MOISTURE Cg%TENT ( FOKOMR = 1 cor-s | 1.7
STACK TEMFERATURE - | | &9
STACK STATIC FRESE B DR/DSCF = 1,3:6-5 -1.00
DRY STACK BAS MOLE B HG/MMH = ¢ 2503 28.84
VELOCITY PRESSURE B LB/HR = 2,135-5 0. 69
FITO™ TUBE CORREC B KG/MR = 9,678-¢ 0.84
VELOCITY (ft per ¢ 39.44
~ EXHAUST BAS FLOW | 1,423
. EXHAUST BAS FLOW l...o 1,339
SAMPLING DATA N
DRY GAS VOLUME SAMPLED (DCF) 127.802
DRY BAS VOLUME SAMPLED ¢DSCF) 118.785
DRY GAS METER TEMPERATURE (deg F) a3
DRY GAS METER GAMMA 0.99
AVERAGE ORIFICE FRESSURE (inches water) 1.80
TOTAL RUN TIME (min)> - C19%
NOZZLE DIAMETER (inches) 0.234
ISOKINETIC (%) . » 93,0
LABDRATDRY DATA
MOISTURE RECOVERED (m1s) 43.50\////
SARTIC. FROM NOZ., PROBE % WASHES (mg) < 25.00
PARTICULATE FROM FILTER (mg) 0.00
BARTICULATE-FROM IMPINGERS (mg) 143.00
FPARTICULATE DATA
FRONT HALF (gr/DSCF) - 0.0032
(gr/ACF) : 0.0031
(w0 cve b/t - < 0.04
SACK HALF  (gr/DSCF) 0.0186
(gr /ACF) 0,017S
w0 cv (Lh/ie) .21
TOTAL tgrrBSEF) | el
CGeARER) FrITOS

1 e [ M &) e

/







I Wat

2 | $§H <Y
URON “HASSFLO® | '
- %’é!JﬁBER” ‘ ;ce', Fasadena, Cal i-For-nia
M pe m3 | o
r VoL HTR 57D 2 ITI-MIST ®B37TO -
(0%, 867088 RUN ¢
. STACK DSCFR 2 : L
T anie 2l ) F Standard Press = 29.92 in Hg
FRONT 172 #G 2 e
G828 R [TITTS
garck 147 MG 7 FLOW DATA
20200 R -
' tnches). - 10,30
[ [ONAL AREA (sgq feet) 0. 60
FGR/DSCF = 2,5%12946~7  {RE (inches Hg) 29.20
. FIR s ) 4 21.0
L RN DNTENT (%) ,.,”,_-_ 0.0
Fong/m = 9.9085€ (%) e 2.0
FOLB/HR = 9, 29982 E (deg F) . .69
FKG/HR = 0.20001 BSURE (inches water) -1.00
. LECULAR WEIGHT 28.84
B _GE’BSC‘FW’»& 1543388-7 E (sq rt inches water) 0.69
B HG/HHHE 6996751 CTION FACTOR 0.84
- 8 LEB/HR = 8.9909%4 ' sec) 39. 46
B KG/HR = 8900962 RATE (ACFM) 1,424
, S RATE " (DSCFM)~ 1,335
SAMPLING DATA
. DRY BGAS VOLUME SAMPLED (DCF) 136.877
- DRY GAS VOLUME SAMPLED (DSCF) 125. 047
DRY GAS METER TEMPERATURE (deg F) 92
DRY BGAS METER GAMMA 0.99
AVERAGE ORIFICE PRESSURE (inches water) 1.55
. TOTAL RUN TIME (min) 192
'NOZZLE DIAMETER (inches) 0.234
St et o ISOKINETIC (%) . g poggimes . 98, 2:
. LABORATORY DATA
' MOISTURE RECOVERED “(mls) 54.30
Q™Y cpé  PARTIEN SFROM NOZ.'; PROBE: & NASHES (mg) £.21.00
_Z ' PARTICULATE FROM FILTER "(mg) « -+ 0.00
(0™ (p ~ FARTIEHUEATE- FROM IMPINGERS (mg) 28.00 ¢
PARTICULATE DATA
’ FRONT HALF (gr/DSCF) 0. 0026
— . {gr-/ACF) Q. 0024
(0 ¢F® Qbrshe) © £ 0,03
BACK HALF (gr/DSCF) 0.0035
{(gr/ACF) 0.0032
W ¥ ¢cr  (b/hr) 0.04
TOTAL (ge-DECE) U
' Ligier-ET) = 1

Qb







SUMMARY OF EMLS5S51UNS .
PLANT %&S\@\ \Q ﬁo?\w.\x Wﬁ.én\oms.mN Reforen oriu LOCATION Gco.\,mmw California
samprEp SOURCE_Anod: = /0 mm*&‘ﬁ at Bllos 335 \éﬁ &m&& (ol fornia

FRONT HALF Total 5
} MILLIGRAMS It ex @
@ @ @ FRONT +
BACK- BACK
RUN DATE vV Std. DSCFM PROBE | CYCLONE | FILTER | FE&k e TOTAL
Fod58fFoamo n-
Arti mat
. “_xbn, 28ve 8 |1as.067 |1338 < |L.goxl L0028
e Fio 7] Unanfrol
S Blavg®a | sLa79 00 L9825 Lijod
! CONCENTRAT IONS
ﬂ|||. FRONT HALF + + BACK HALF \J * — TQTAL +
RUN [ Gr/DSCF zm\zu Lb/Hr | Kg/tr Gr /DSCF zm\Zu Lb/Hr | Kg/Hr Gr/DSCF :w\Zu Lb/lir Kg/Hr
] -4
000543 .N.muzon Lo001911|3. 35X
-3 -
G768 Ba71 _ 7 784 u.h\:\aw
T
6 7 8 9 10 17 18 19 20 21 22 23

Remarks:
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Engineering-Science, Fasadena, California

Flant: pDAC LB BLDG B3
‘ . Source: ~ TANK R3TO
Date: 8/31/89
Run: UNCONTROLLED (B)
Standard Temp = 60 deg F Standard Press = 29.92 in Hag
FL.OW DATA
STACK DIAMETER (inches) 10.50
[ STACK CROSS-SECTIDNAL AREA (sg feet) 0L aD
BARCMETRIC PRESSURE (inches HMg) 29.10
OXYGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) ‘ G.0
MOISTURE CONTENT (%) 1.7
STACK TEMPERATURE ({(deg F) T3
STACK STATIC PRESSURE (inches water) -1.10
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY FRESSURE (=q rt inches water) Oubl
. PITOT TUBE CORRECTION FACTOR _ 0.284
VELOCITY (ft per sec) ' 35.07
EXHAUST GAS FLOW RATE (ACFM) 1,263
Coaee iy SEYHANSTY BGAS FLOW RATE (DSCFMY” - ' 1,177

- DRY GAS VOLUME =iamMi-LED (DCF) b4.938
: DRY GAS VOLUME SAMPLED (DSCF) 60.435
DRY GAS METER TEMPERATURE (deg F) 94

DRY GAS METER GAMMA 1.01

‘AVERAGE ORIFICE FRESSURE {(inches water) 3.70

TOTAL RUN TIME (min) &0

~+ NOZZLE DIAMETER (1nches) e o . 0.314

¥z ::ISDKINETIC (%) .- S e 95.7

- LABORATORY DATA

-— ——— —

MOISTURE RECOVERED (mls) 22.30

10~ QP‘ PARTICY FROM;NOZ., PROBE & WASHES (mg) 12269.00/. ~ .~
‘- ©#%  PARTICULATE FROM FILTER (mg) : 0.00 -
V7 [r Pﬁﬁ$*€9bﬁ¥E—FRUM IMPINGERS (mg) 14211.00

——

FARTICULATE DATA

FRONT HALF (gr/DSCF) 3.1325
(gr-/ACF) 2.9140
oY cr€ Qb/hr) 31.61
BACK HALF  (gr/DSCF) 3.6283
(gr/ACF) 3.3753
(0% ¢, (1b/he) . 36.61
TOTAL Legr+BECE) ' GTTEHE
(QrLheFy L

. (R 1Py &E22—




Engineering-8cience, Fasadena, California

Flant: DA LR S T (33
Source: TANE R3T0
Date: S/ LR

Runs

Starnviard Temp = 60 deg F

(6% cpb

0% cr

UNCONTROLL.LED (@)

STACK DIAMETER (inches)

STACK CROSS-SECTIONAL AREA (sq feet)
BARDMETRIC FPRESSURE (inches Hg)
DXYGEN CONTENT (%)

CAREBON DIOXIDE CONTENT (%)

MOISTURE CONTENT (%)

STACK TEMFZRATURE (deg F)

STACK STATIC PRESSURE (inches water)
DRY STACK GAS MOLECULAR WEIGHT
VELCCITY PRESSURE {sg rt inches water)
PITOT TUBE CORRECTION FACTOR
VELOCITY (ft per sec)

ZXHAUST GAS FLCOW RATE (ACFM)

EXHAUST GAS FLOW RATE (DSCFM)

————————— T T 1 T il e i, AL Bl el sl

DRY BGAS VOLUME SAMPLED (DCF)

DRY GAS VOLUME SAMPLED (DSCF)

DRY GAS METER TEMFERATURE (deg F)
DRY GAS METER GAMMA

AVERAGE ORIFICE FRESSURE (inches water)

TOTAL RUN TIME (min)
NOZZILE DIAMETER (inches)
ISOKINETIC (%)

MOISTURE RECOVERED (mls)
EARTIC. FROM NOZ., PROBE & WASHES (mg)
PARTICULATE FROM FILTER (mg) '

PARTEEOCATE FROM IMPINGERS (mg)
FORTICULATE DATA
FRONT HALF (gr/DSCF)
(gr /ACF)
1074 cre (1bshr)
BACK HALF  (gr/DSCF)
(gr/BCF)
(0% rp  (lb/he)
TOTAL LourBEeF)
{ GBS

ST

Standard Press

10.350
0.860
29.10
21.0
0.0
2.4
T3
—1.10
28.84
0O.61
G.84
35.11
1,267

" 1,170

S50. 031
S51.278
81
0.99
2.7Q
&0
0.28%9
T 96.4.

27.40
7825.00
0.00

11303.900 -

2.9564
2. 7296
29.65
3. 4012
3.1402
2411
LT BT

29.92 in Hg



RON “HASSFLy

. Engineering-Scienc AUN HUMBER a
: UM -
Plant: DAC LB BLD  yy yre o7 2 |
. Sources: - TANK R37TO ? 8435 oun
Date: 8/31/89 STOCY HoTE 4 ALK ’
Run: UNCONTROLL e e
gtandard Temp = 60 deg FRONT 1.2 20 7 Ak 29.92 in Hg
'4n1 2N '
----- BRCK 12 R
_____ 1.2259 RUN
STACK DIAMETER (i1 I 10.30
STACK CROSS-SECTI FGRASCE = 32,5754 ’ 0. 560
BARQMETRIC PRESSU . F HG/AMN = 5,83 S 29.10
OXYGEN CONTENT (% FLB/HR = 2.46E~3 210
CARBON DIOXIRE CO F KGR = 1,66E-3 0.0
MOISTURE CDN%§NT 1.7
STACK TEMPERAYURE - B GR/DSCF = 2.13F-4 73
STACK STATIC PRES B Mamms-gya o =1.10
DRY: STACK GAS MOL "~ B LBAR = 3,15¢-3 f 28.84
- VELOCI®Y FPRESSURE B KG/HR = 1.436-3 R e DY |
PITOT TUBE CORREL..ww. ... 0. 24
VELOCITY (ft per sec) ' _ ' 35.07
:  EXHAUST GAS FLOW RATE (ACFM) 1,265
cae s SEXHAUSTY GAS FLOW RATE (DSCFM”™ 7 1,177
SAMPLING DATA
DRY BAS VOLUME “AMFLED (DCF) 64,938
DRY GAS VOLUME SAMPLED (DSCF) . &0, 435
DRY GAS METER TEMPERATURE (deg F) 94
DRY GAS METER GAMMA | 1.01
-AVERAGBE ORIFICE PRESSURE (inches water) 3.70
TOTAL RUN TIME (min) &0
N NOZZLE DIAMETER (inches) . - = . . 0.314
SR re ISDKINETIC (%)or o e i T e 95.7
LABORATORY DATA
o, MDISTURE RECOVERED (mls) 22,30
/0 V‘Cf‘ PARTICY FROM; NOZ. , PROBE % WASHES (mg) 12269.00
o %  PARTICULATE FRDM FILTER (mg) : 0.00
N ny"” [f' Fﬁﬁi&SHhﬁ*E—FRDM IMPINBERS (mg) 14211.00
PARTICULQTE DATA
FRONT HALF (gr/DSCF) 3.1325
(gr/ACF) . 2.9140
0¥ ¢crF (lb/hr) 31.61
BACK HALF (gr/DSCF) ' 3.6283
_ (gr/ACF) 3.3753
oY ¢y (lb/hr) . . - 36.61
TOTAL LegrADEEE) , e -G TERE

(arLo6F+ b BT
(BT 2

LT







tA.08 W)

Fasadena, Califaornia

i )
(e
T
T3S
my . Standard Fress = 29.92 in Hg
5R28 Al e —mm————— e
BACK 172 MG ? OW DATA
1,138 AN mmemm e
es) 10.50
4 L. AREA (sq feet) 0. 60
FGR/DSCF = 8.3087 (inches Hg) : 29,10
CFHG/MHM = 6.4748 21.90
F LB/HR = B, 0830 NT (%) : 0.0
FKG/HR = 0,881 S a
leg F) T3
B GR/DSECF = 95% IE (inches water) - - =1.10
S FG”W“37W4 JLAR WEIGHT 28.84
g ?R:BB@ g rt inches water) Q.61
. B KGR = B8 N FACTOR 0.84
RCL 67 .
; [) 335.11
ROl ﬁf 'E (ACEM) 1,267
, s wmo b AmE (DSCEM) 71,170
SAMPLING DATA
. DRY GAS VOLUME SAMFLED (DCF) . 55.031
- ‘ ‘ DRY BAS VOLUME SAMFLED (DSCF) 51.278 ot
DRY GAS  METER TEMPERATURE (deg F) 81
DRY BAS METER GAMMA . 0.99
AVERAGE ORIFICE PRESSURE (inches water) 2.70
TOrAL RUN TIME (mim) 60
NOZZLE DIAMETER (inches) _ _ 0.289
ISOKINETIC (%) . " 96,4
. ' LABORATORY DATA
MOISTURE RECOVERED (mls) 27.40
(6% Cpé RARTIC. FROM NOZ., PROBE & WASHES (mg) 9825.002/// ;
FARTICULATE FROM FILTER (mg) 0.00 U///
0°% rp PARFICHEATE FROM IMPINGERS (mg) 11303.00 -
PARTICULATE DATA
- FRONT HALF (gr/DSCF) 2.,9564
(gr/ACF) 2. 7296
0% ¢cré (bshr) | 29,65
BACK HALF (g /DSCF) 3.4017
(gr/ACF) 3. 1402
1?9 rp  (lb/br) 34.11
i TCTAL {ierESER) ' ' LI
{ G REET f GBS

. ' vl ' &ETTS






PLANT .UQQA\&M \M \,Q\,aqh* WN;QO\DM.Q»@ b.%..mmp
¢ Ldohing (@ Bldss 385 — Lox Beoad,

m>=wrmc SOURCE

SUMMARY OF EMISSLUNS

LOCATION Q&\txnmm , Q», \ ...-mzéo Ja

QJ\\.QNNTS\.J

T TAL

FRONT NALF \ 5
_ﬁ MILLIGRAMS HExX + @ FRONT
+
@ @ @ PEEK BACK
o #1o8 RUN DATE vV Std. DSCFM PROBE | CYCLONE | FILTER | o AEEY ‘FOTAL
Uneantiol}
Lw 318vaaq | 60. A5 11T [.4211 .22 &9
UO..._
oo 3iAwa 27 |112 280 | 1/16F 267 . 7555
| CONCENTRAT IONS
j\ FRONT HALF ﬂ‘l\\ BACK HALF ‘\J * TOTAL +
rUN | Gr/DSCF zm\zu Lb/Hr | Kg/Hr Gr /DSCF | zm\zu Lb/Hr | Kg/Hr Gr /DSCF =m_\zu Lb/lr Kg/Hr
J304 u.i:% T716% |3 R:w
- -3
2255 9.87xi5 L2345 Loy xi
T
6 7 8 9 10 17 18 19 20 21 22 23
Remarks: inmlr 15 Qrealey \_‘&ha l_\loA__.#\ ﬁ \ m*kca H
~ S
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Zugineering-Sciencs, Tmwadeie, Falifornia
Flant: . DAC LE BLDB ©3
' Source: TAMNE RITO
DCate: g8/31/89
Runz BOL! & ik :
Standard Temp = 60 deg F Standard Fress = 29.92 in Hg
FL.OW DATA
5TACK DIAMETER (inches) 10.50
r STACK CROSS-SECTINMAL AREA (sq feet) Q. &0
i BAROMETRIC PRESSURE (inches Ha? 29.10
OXyisEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 2.5
8TACK TEMPERATURE {deg F) 81
STACK, STATIC PRESSURE (inches water) -1.10
DRY STACK GAS MOLECULAR WEIGHT 26.84
VELOCITY FRESSURE (sq rt inches water) 0.61
. : FITOT TUBE CORRECTION FACTOR 0.84
) VELOCITY (ft per sec) 35.38
EXHAUST 6AS FLOW RATE (ACFM) 1,277
EXHAUST BAS FLOW RATE (DSCFM) o 1,160

. DRY GAS VOLUME SAMFLED (DCF) 130,926
DRY GAS VOLUME SAMFLED (DSCF) 119.504
DRY BAS METER TEMFERATURE (deg F) 105
DRY BAS METER GAMMA _ 1.01
AVERAGE DORIFICE PRESSURE (inches water) 3.80
TOTAL RUN TIME (min) 120
NOZZLE DIAMETER (inches) 0.314
ISOKINETIC - (%) -, 960
T LABORATORY DATA
MOISTURE :RECOVERED (mls) bb.30
tp=Y (r* -RARFEE-. FROM NOZ., PROBE % WASHES (mg) ERL00. TN
FARTICULATE FROM FILTER (mg) - 0.00 O
™Y “¢r PARTTCUCATE FROM IMPINGERS (mg) 243000 U1 'y
_ ; B . _ R
PARTICULATE DATA
FRONT HALF (gr/DSCF) 0.8768
{gr /ACF) 0.7969
(w4 (r%  (1b/hr) S QL0 oy
BACK HALF (gr/DSCF) 0.9593 ..
-y (gr/ACF) 0.8718 -
wt (¢ (1b/hr) PO YRR Cir L I )
TOTAL (gr-+ISTr) Q.9363—

(gr7BCF) 1 o&BT—.
TTB7RF) & G
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Engineering-8cience, Fasadena, California

Flant: DAC LE BLDG X
' Source: . TANE R3TC
Date; B/31/89
Rurn: BALLS ONLY (&)
Standard Temp = 60 deg F Standard Press = 29.92 in Hg
FLOW DATA
STACHK DIAMET:R .1nches) 10.50
{ STACK CROSS-SECTIONAL AREA (sg feet) G. 60
BAROMETRILC FRESSURE tinches Hg) 29.10
OXYGEN CONTENT %) 21.0
CARBON DIDXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) : 1.7
STACK TEMPERATURE (deq F) 81
STACK STATIC PRESSBURE (inches water) . -1.10
DRY STACK GAE MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sq rt inches water) 0.61
FITOT TUBE CORRECTION FACTOR 0.84
k. VELOCITY (ft per sec) 35.33
EXHAUST GAS FLOW RATE (ACFM) 1,275
EXHAUST GAS FLOW RATE (DSCFM) : : 1,168

o™ Cr¢

1077 (r

DRY BGAS VOLUME SAMPLED (DCF) 122.5664
DRY GAS VOLUME SAMFLED (DSCF) 113. 780
DRY GAS METER TEMPERATURE (deg F) 84
DRY BAS METER BAMMA 0.99
AVERAGE ORIFICE FRESSURE (inches water) 3.41
TOTAL RUN TIME (min) 120
NOZZLE DIAMETER (inches) .. 0.306

ISOKINETIC (%) ‘ et 95.6

LABORATORY DATA

e e e . e T —— e . e} sy e

MOISTURE RECOVERED (mls) T 42,000
RARTESy FROM NDZ., PROBE % NASHES «mg) 7267, 00v*7
PARTICULATE FROM FILTER (mg) T ©.0.00

PARTIOUEATE FROM IMPINGERS (mg) e ~aa—sa-caviv il
, - : I o

— ———

FARTICULATE DATA

FRONT HALF (gr/DSCF) 0.5855
(gr/ACF) 0.92032
(0~ Cré (bshry 9.87
BACK HALF  (gr/DSCF) 1.0266
(gr/ACF) 0.9409
to~% ¢4 (1b/hr) e |
TOTAL | (geABSER) 20121
(A CF ) R AT R
e T POrtE

QY



£ 0§10Y

California

Enginaer " ) W J

Flant: |
‘ Source: RS §
Date: RROM “MASSFLO- |
Runs: ' S e | .
Standard Tem i TEER : rd Fress = 29.92 in Hg
) 113.799 BiH ﬁ :
YOL ¥TR 57D 2 o
STOLK ece - RUM g____
sTack 1. TR R | 10.30
[ | CSTACK U pmr e R a feet) 0.60
BAROME et ) 29.10
DXYGEN gk om0 21.0
‘CARBON ess o | 0.0
MOTSTU v N 1.7 .
STACK ii f 21
STACK GR/DSCE = 9.36E- s water) . -—1.10
DRY ST F thg_aigq HT 28.84
WELOCT FLBYR = 9.37C-4 hes water) 0.61
CPITOTEs - F KGAHR = 4,48E-4 l 0.84
c. - VELOC! : ; 35.33
EXHAUS B GR/DSCF = 1.428-4 ‘ 1,275
EXHAU! B HG/HMH = 8,23 n 1,168
’ 8 LE/HR = 1,57E-3
B KO/HR = 4,68E-q =
TA
DF(Y EIHD A% | YT PR ) 122. 566
r DRY GAS VOLUME SAMFLED (DSCF) 113.780
DRY GAS METER TEMFERATURE (deg F) 84
0.99

DRY B5AS METER GAMMA
AVERAGE ORIFICE PRESSURE (inches water) 3.41
TOTAL RUN TIME (min) 120
NOZZLE DIAMETER (inches) 0.306
ISOKINETIC (%) . L el e 95.6

i - LABDRATORY DATA

: MOISTURE RECOVERED (mls) T 42,000

(0" Cr¢ EARTEE~ FROM NDZ., PROBE % NASHES Amg) 7267.00
PARTICULATE FROM FILTER (mg) _ 0.00°
(0~ tr PARTIEHEATE FROM IMPINGERS (mg) o
FARTICULATE DATA
FRONT HALF (gr/DSCF) 0.9855
- (gr/ACF) 0.9032
(o Cré (1b/br) 9.87
BACK, HALF  (gr/DSCF) 1.0266
(gr/ACF) 0. ‘?409
| to~¢ ¢p (1b/hr) | \Q‘YU
' _ TOTAL (geiBSEr) z_ﬂ¢24
- (geraCr T _ LrB4ad.
T I

(T 7T 7T







 gaandl

ciigineer ﬁﬂmli{nrnia
QUi HMEER . g ~
Flant: . - . o
Source:
Date: b L wrR ST '
Run: 1 ’ (19,504 PUR
Standard Temp sTACK BSLFH 7 . d Press = 29.92 in Hg
pa.08 R
eoqut 10 167 —

X PUR

107 WG 7 ‘
TE N A I

STACK DIA BT 10.50
sSTaCk LRO feet) 0.60
BAROMETR I . 29.1
OXYEEN COF ¢ R/DSCF = 3957 - 21.0
CARBON DIC £ oneo = .28 : 0.0
NOISTURE € ¢ F Lp/R = %897 -
STACK TEMF %, £ YRR = 484 81
STACK STAT - ter) -1.10
DRY STACK 3 ;@@gg:;;?55 - 28.84
veLacITY P & MM S e vater) 0.61
FITOT “TUBE ¢ 3&hala7ﬁ&4 \ 0.84
VELOCITY ( B Ke/m=oe | 35. 38
EXHAUST GAt \ 1,277
T EXHAUST BAt 'x - 1,160
SAMPLING DATA
DRY GAS VOLUME SAMFLED (DCF) 130.926
DRY GAS VOLUME SAMPLED (DSCF) 119.504
DRY GAS METER TEMFERATURE (deq F) 105
DRY GAS METER BGAMMA | 1.01
AVERAGE ORIFICE PRESSURE (inches water) 3.80
TOTAL RUN TIME (min) 120
NOZZLE DIAMETER (inches) 0.314
ISOKINETIC (%) = L. 96,0
- LABORATORY DATA
MO1STURE *RECOVERED (mls) ' 56.30
16~ Cr* -RAR¥EE- FROM NOZ., PROBE % WASHES (mg) PEEYRRY KA [/10'S
- PARTICULATE FROM FILTER (mg) E 0.00"
(079 “r PARTTCUCATE FROM IMPINGERS (mg) za3oene TS
| o | o e
PARTICULATE DATA
FRONT HALF (gr/DSCF) | 0.8768
(gr/ACF) 0.7969 .
=4 (r+  (lb/hr) . N Y
BACK HALF  (gr/DSCF) 0.9593 . -
% (gr/ACF) 0.8718 - =
T (p (1b/hr) | . s £779. 2
TOTAL tgerDSCTFY) de3ee—
{gr7BCF) | 1 otBT—.
tIG7hr) - R —
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PLANT

SAMPLING SUMMARY SHEET

LOCATION

SAMPLED SOURCE

G @ @
©, ® 0L OV @8 @a =2 o
Run bate N Y all P Bar. v T vV Std. 4 P P T VP v v iM M
] mn : m m m st s 8 W w d
_ gas
- N N
@ @ 26 2) &8 29 N ) @ GG 3 G Gn s 40
R ‘ - D A ACFM DSCFM %1
un co, o, N, co MW, MW nv ,\__ m.mz.m + 460) T, DV . rea .
- ure 0 r 460) le determined b
T T e )
. f -_— " - . o vek t .8
N IYRES 3 - 13.5 Mo “ieo Ya 7 Mater Rox Correctlon Factor ¥_ = Totel K 0 Collucted in Implugers wnd the na.“.u.u..””nr-.-u...-e—.
T + 460) v nd ey all = dverege Orfice Prasevre ¥ and sltice £t from esch eampling poink.
ha Prop, laches =~ﬂ v, = ¥olumn of .._ﬂ--. vapor collected .-.-. = et time of tast in mlnutee
- 3.0471 ; H, = |00 - IH P Bex. = Jarometric Pressurs, Taches ges ot ITP, ACF S
et-n. 0.0 c.- 4 o0 Hs, Absolute IH = Par Cant Holeture by volume H.. Bapling ousle Dlsmstar, “..n__-
¥+ Voluse of Dry Cas at Meter _ b.. = Area of Mozels opening, ft”.

W, = XCo, & .44 + (20, x .32) + (XCO ¢ XW_) u .28 + (I0ther x Mol. wt.
d 1 1 1 168

wll-!mnzsv—-:|-__m-

r
wn ? Bor. ¢ at
13.4

®  cConditions . bCr

T = »qn_.-- Hetar Tampersturs,
" %
—.l Std. = Volums of Dry Gas st

sie. vsce®

1 = Per Cent other gas removed
bofors Dry Ces Hetar

Pop = Btetle Pressure of Btack
. Cas, lnchas uua_
wn = Otack Gas Prsssurs, lnches M.
.—.- = Avaraga ftack Tamparaturs, °F

:n ® Hols Frection of Dry Cas
uoon = Yoluma I Dry
Hau * Yolume X Dry
n_.n * Yolume ¥ Dry
IC0 = Yolume I Dcy

-!._ = Holaculer Walght of Brech Cas
Dry Sesle

-llze_-n.._-:-:_:.un-nunwn!..
Yat banks .

nv * Ritor Tubs Cosfflclent

¥ = Stack Gas Yelocity st Steck
Conditlone, Feat per sscond.

D = Diameter of Stack, lnches
= Ares of duct In i}
ACFH = Actual Cubic Pest per mlnute

DBCFH = Dry Standaxd Cubic Feet par wiauts

X1 = Per Cent lsohinetic

"Dry Stendscd Cuble Peot & 41°7, 29.92 in. Ng.

_-n-.:_-!_ Condltlons ¢ $8°r. 29.92 in. Uy,




CA 0495

Engineering—Science, Fasadena, California

FPlant: DAC LE BLDG k3
‘ Saurce: TaNK BR3ITO
Date: 8s30/8%9
Run: FOAM % ANTI-MIST (B)
Standard Temp = 40 deg F Standard Fress = 29.92 in Hg
FLOW DATA
STACK DIAMETER (inches) 10,50
r STACK CROSS-SECTIONAL AREA (sq feet) 0.60
’ BAROMETRIC FPRESSURE (inches Hg) 27.10
OXYGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 1.6
STACK. TEMPERATURE (deg F) 75
STACE STATIC FPRESSURE (inches water) -1.10
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sq rt inches water) D.64
FITOT TUBE CORRECTION FACTOR 0.84
L. . VELOCITY (ft per sec) - 36.85
EXHAUST GAS FLOW RATE (ACFM) 1,330
EXHAUST GAS FLOW RATE- (DSCFM) 1,233

SAMFPLING DATA

DRY GAS VOLUME SAMFLED (DCF) 201.872

i DRY GAS VOLUME SAMPLED (DSCF) 187.498
DRY GAS METER TEMPERATURE (deg F) 85

DRY GAS METER GAMMA 0.99

AVERAGE DRIFICE PRESSURE (inches water) = 4.35

TOTAL RUN TIME (min) 180

NOZZLE DIAMETER (inches) 0.314

ISOKINETIC (%) ... .. . . . 94.4

-— - . ¥

LABDRATDRY DATA

-6 . , MOISTURE RECOVERED (mls) 65.00 7
(0" ¢+’ -PaRTIE. FROM NOZ., PROBE & WASHES (mg) 1700.00v e, o~
LT PoRYISHEATE FROM FILTER (mg) 0.00 [ i
(0=%__¢cr ~ FARTICULATE FROM IMPINGERS (mg) ~reoree © VIN

PARTICULATE DATA

FRONT HALF (gr/DSCF) 0.1399
_ (gr/ACF) 0.1298
(0~ ¢  Cr¢ (b/hr) 1.48 .
BACK HALF (gr/DSCF) 0.0082 - -
_ (gr /ACF) 0.0076
/0% CF db/he) s ).AY AL,
TOTAL (ge DSCEY O RTt——
FPSSENCt ' Ot TE—

AH7Rrs —— | —_ =T
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Engineering-Science, Fasadena, California

Flant: DAC LB BLDG FR3

Source: TANK R370

Date: g8/30/39

R rO0AM % ANTI-MIST (A)

Standard Temp = &0 deg F Standard Press = 29.92 in Hg

~ FLOW DATA

STACK. DIAMETER (inches} 10,30
STACK CROSS5-SECTIONAL ARER (sqg feet) Q.60
BAROMETRIC PRESSURE (inchesz Hg) 29.12
OXYGEN CONTENT (%) 21.0
CARBON DIGXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) 1.7
STACE TEMFERATURE (deg F) T3
STACK STATIC FRESSURE (inches water) —-1.1a
DRY STACK GAS MOLECULAR WEIGHT 28.84
VELOCITY PRESSURE (sg rt inches water) Q.64
FITOT TUBE CORRECTION FACTOR 0.84
VELGCITY (ft per sec) 36.86
EXHAUST BAS FLOW RATE (ACFM) 1,330

EXHAUST GAS FLOW RATE (DSCFM) y 230

ke e e - - —— — —

SAMPLING DATA

DRY GAS VOLUME SAMPLED (DCF) 186?2?%
DRY GAS VOLUME SAMPLED (DSCF) 171.377
DRY GAS METER TEMPERATURE (deg F) 101
DRY GAS METER GAMMA 1.01
AVERAGE ORIFICE PRESSURE {(inches water) 3.40
TOTAL RUN TIME (min) 180
NOZZLE DIAMETER (inches) Q.300
ISOKINETIC (%) h o 24.6

{ ABORATORY DATA

-

-6 MOISTURE RECOVERED (mls) 62.30 ... .
4 CF* EARTIG: FROM NOZ., PROBE & WASHES (mg) 430099 | Tkﬁ&ﬂv;nﬂ
' - FARTICULATE FROM FILTER (mg) 0.00: .. :
10°° Cpy FRERTIEH-ATE FROM IMPINGERS (mg) 1400.00

FRONT HALF (gr/DSCF) 0.1531 _
e (gr/ACF) 0.1419 |
(07" (r® (lb/hre) 1.62 Y00 0
BACK MALF  (gr/DSCF) 0. 1260 -
(gr/ACF) 0.1169 .
(07 ¢4 (ln/he) 1.33 -
TOTAL S DSBS TR
(grrETEy G REET

Likghr) P



Enginegring-Science, Fas
. RUM HUNEER
Flant: DAC LE ELDG k3 RUN
Source: TANK 370 :
Cate: §/30/89 uaL MTR 537D 7
Rl s F0AM % ANTI-MISI 171,377 R
Standard Temp = &0 deg F STACK DACFW 7 ! in Hg
1232.88  RUH
——————————— FRONT 1/2 ¥G 2
CFLOW I .au20  RUM
L e ———— BACK 1-2 HG 7 '
STACK DIAMETER (inches) Jatd BUR o
STACK CROSS-SECTIONAL AF O
BAROMETRIC PRESSURE (inc s )
OXYBEN CONTENT (%) FGRADSCF = 1. 995‘ R
CARBON DIGYIDE CONTENT ¢  F mﬂﬁﬁ“dﬂi : )
MOISTURE céaTENT (%) F L&%R-E.@Eg 7
STACK TEMPERATURE (deg F T YG/#R = 9.87 5
TaCk STATIC PRESSURE (i 9
DRY STACK BAS MOLECULAR 3 GR"g’?ﬁF_:zié”iﬁj 4,
VELORITY PRESSURE (sg rt o ‘oW = 4
FITOT TUBE CORRECTION Ff AR - 6. 04ET 4
VELOCITY (ft per sec) ’ ’ &
EXHAUST BAS FLOW RATE (¢ : 0
g EXHAUST GAS FLOW RATE (D | 3
SAMPLING DATA
DRY GAS VOLUME SAMPLED (DCF) 1aaf;?h
DRY BAS VOLUME SAMPLED (DSCF) 171.377
DRY GAS METER TEMPERATURE (deg F) 101
DRY GAS METER GAMMA 1.01
AVERAGE ORIFICE PRESSURE (inches water) 3.40
TOTAL RUN TIME (min) 180
. ' NOZZLE DIAMETER (inches) 0.300
- ISOKINETIC" (%) - 94.6
LABORATORY DATA
b MOISTURE RECOVERED (mls) 62.30
(9 CF* EaRTIC. FROM NOZ., PROBE & WASHES (mg) #5006 | ’yﬂaxh- Y
: - PARTICULATE FROM FILTER (mg) 0.00¢.
10-° (¢ PRRTIEHEATE FROM IMPINGERS (mg) 1400.00
PARTICULATE DATA
FRONT HALF (gr/DSCF) 0.1531 _
e {gr/ACF) 0.1419 _
(0 cr® (lb/hr) ' 1.2 Y'00
BACK HALF  (gr/DSCF) 0. 1260 -
(gr/ACF) . 0.1169
/076 ¢4 (lb/hr) . 1,33 -
TOTAL et BEEF) G DESL
{gr760Cr / (i e T—

LlaZhr) e







AL

ARG "KASSFLD-

Fe, FPasadena, California

.. RUN HumpeR -
. Ry PG Fe3

VOL TR 5Tr : ]

187493 pmy JTI-MIST (B

STACK Bscry o : F Standard Fress
1233.p8 R ' :

FRONT 172 M5 RN . _

29.92 in Hg

. Ba1 ;
BRCK 12 po > 7 RUH _ﬁFow DATA__M—"‘
#BiL Ay finches) | 10.50
Ry IONAL AREA (sq feet) 0. 60
FLORISEE = 14367 P (inches Ha) 22;13
ﬁﬂ-"f‘f, ﬂ .‘;“‘\ - ’ . . - [
- W_ Lf%*; ONTENT (%) 0.0
BJH-R = II4OE-EU .
F KGR = 5.718-7 I (% 1.6
: RE (deg F) 75
B GR/DSCF = 9,g5¢-3 ESSURE (inches water) -1.10
B HG/HHE = 2. 0754 OLECULAR WEIGHT 28.84
B LB/HR = 9,570<7 RE (sgq r't inches water) 0.64
8 KGAHR = 4,3 %5 ECTION FACTOR _ 0.34
e sec) ' - 36.85
W RATE (ACFM) 1,330
. EXHAUS| wro . -JW RATE: (DSCFM) 1,233
SAMPFLING DATA
DRY GAS VOLUME SAMPLED (DCF) 201.872
DRY GAS VOLUME SAMPLED (DSCF). 187.498 L
DRY BAS METER TEMPERATURE (deg F) 85
DRY GAS METER GAMMA 0.99
AVERAGE ORIFICE PRESSURE (inches water) = 4.335
TOTAL RUN TIME (min) 180
NDZZLE DIAMETER (inches) _ ‘ 0.314
, ISDKINETIC I D - %4.4
LABORATORY DATA
¢ , MOISTURE RECOVERED (mls) B 65.00 7
(0 " ¢¢" -PARTIE. FROM NOZ. , ‘PROBE % WASHES (mg) 1700.00 o s
(AT PARTICHEATE FROM FILTER (mg) 0.00 [ i s
(g=b..Ck ~ FARTICULATE FROM IMPINGERS (mg) | aeeTes T \'7?*‘11 R
PARTICULATE DATA
A FRONT HALF (gr/DSCF) _ 0.1399
iy (gr/ACF) 0.1298
10 Cré (1b/hr) 1.48 .
BACK HALF (gr/DSCF) 0.0082 -
_ (gr /ACF) 0.0076
/0 F cF Ub/mry - i ALY A
TOTAL (ge-LDSCEY o
Lge AT ' R oy e
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SUMMARY OF BMLESLUND

pLant__Doeq las firered (Enelsore 2 - %*53@ LOCATION

90893

M 4s8

Q\.ﬁﬁ@wm m\ \Noﬂa\&

| SAMPLED SOURCE Aned izmin w m!m.n\g at Boildins me N&s\a Beach Colitorns
FRONT HALF . | Total 5
\ MILLIGRAMS Tt EX + @
OO, ® BACK
e BACK
RUN DATE v _std. DSCFM PROBE | CYCLONE | FILTER | TS i TOTAL
—n

o

hgr T 182.44¢8 |ia2? <|.0017 <| ool!

£ ncontaef

i G, 241 | 92 £ loolk 0016
CONCENTRAT 10NS
ﬂ|||\ FRONT HALF ﬁ\»\\?nm HALF |\|J + TOTAL
RUN | Gr/DSCF zm\Zu Lb/Hr | Kg/Hr Gr /DSCF :m\Zu Lb/Hr | Kg/Hr Gr/DSCF ZN\Zu Lb/Nr Kg/lx
-6 -7
006320 |1,48 wie b00207 (957X 70
-¢
| 000920 |2.30y 10 000320 wnox..on
ﬂ
6 7 8 10 17 18 - 19 20 21 22 23

Remarks:
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Plant: DAC LB BLDG ®3

Source: _ TankE 353

Date: @/7T/89

Run: BALLS OMLY-1

Standard Temp = &0 deg F Standard Fress
FL.OW DATA

e e s e g e e e g YT . e e e e e . g ke bk

STACk. DIAMETER (inches)
STACK CROSS-SECTIONAL AREA (sq feel)
BAROMETRIC PRESSURE (inches Hg)
OXYGEN CONTENT (%)
CARBON DIOXIDE CONTENTY (%)
MOISTURE CONTENT (%)
STACK TEMPEZRATURE (deg F)
STACK STATIC PRESSURE (inches water)
DRY STACK GAS MOLECULAR WEIGHT
VELOCITY PRESSURE (sq rt inches water)
PITOT TUBE CORRECTION FACTOR
VELOCITY (¥t per seg)
EXHAUST GAS FLOW RATE (ACFM)

- -t EXHAUST GAS: FLOW RATE- (DSCFM) "™ ./

DRY GAS VOLUME SAMPLED (DCF)
DRY GAS VOLUME SAMPLED (DSCF)
DRY GAS METER TEMFERATURE (deg F)
DRY GAS METER GAMMA
AVERAGE ORIFICE PRESSURE (inches water)
TOTAL RUN TIME (min)
) NOZZLE DIAMETER (1nches) o
.,mxghk'ISDKINETIC (%) ST S

LABORATORY DAfA

 MOISTURE RECOVERED (mls)
“fﬂ“”(, RARTIC. FROM NOZ., PROBE & NASHES (mg)
o PARTICULATE FROM FILTER: (mg) o
o~ PﬁR*iEHtﬁTE FROM INPINBERS (mg)

B

"

PARTICULATE DATA
FRONT HALF (gr/DSCF)
y (gr/ACF)
I/ ¢r® (b/hr)
BACK HALF (gr/DSCF)

(gr-/ACF)
(0% ¢,  «/hr)
TOTAL —gr7DSCrR

(GrrREF)

&u7hr)

%QQOO\

Engineering-Science, Fasadena, California

29.92 in Hg

9.00
0,84
28. 60
21.0
0.0
1.9
T4
- 0,80
28.84
0. 44
0.84
38.23
1,013
927

66.545
61.296
80
0.99
4.20
60
0.306
95.3

0. 0050
0.0046
0.04 -
0.0566 -
0.0518
0.45




§1990¢

Engineering-8cisnce, Fasadena, California

Flant: DAC LE BLDE BX
Source: ‘ TANE R3IS3
Date: Q/v/BY
Runs UNCONTROLLED-1
Standard Temp = &0 deg F Standard Fress = 29.92 in Hg
FLOKW DATA
STACK DIAMETER (inches) 2.00
r STACK CROSS-SECTIONAL AREA {(sq feet) Q.44
- BAROMETRIC PRESSURE (inches Hg) 28.60
OXYGEN CONTENT (%) 21.0
CARBON DIOXIDE CONTENT (%) Q.0
MOISTURE CONTENT (%) _ 1.9
STACK TEMPERATURE (dey B T3
STACK STATIC FRESSURE (inches water) 0,80
DRY STACK BAS MOLECULAR WEIGHT £28.84
VELOCITY FRESSBURE (=g rt inches water) 0,66
2ITOT TURE CORRECTICON FACTOR .84
- VELOCITY (ft per sec) ' 38.19
EXHAUST GAS FLOW RATE (ACFM) 1,012
EXHAUST GAS FILLOW RATE (DSCFM) 28

SAMPLING DATA

DRY GAS VOLUME SAMPLED (DCF) &6.278

DRY GAS VOLUME SAMFPLED (DSCF) 651.391
DRY BAS METER TEMPERATURE (deg F) 77
DRY GAS METER BGAMMA 0.99
AVERAGE ORIFICE PRESSURE {(inches water) 4,20
TOTAL RUN TIME (min) &0
NOZZLE DIAMETER (inches) 0.306
ISOKINETIC (%) : : 5.4
. LABORATORY DATA
MOISTURE RECOVERED (mls) 25-9Q¢//
o4 (C+® RARTIC. FROM NOZ., PROBE % WASHES (mg) 16,00":.
PARTICULATE FROM FILTER (mg) ' 0.00 ,
0~Y ¢ r PARTEIEHEATE FROM IMPINGERS (mg) 16.00
______________________ 7.
PARTICULATE DATA
FROMT HALF (gr/DSCF) 0. 0040
(gr/ACF) ' 0. 0037
o0 ™ er®  (lb/he) 0.03
BACK HALF  (gr/DSCF) 0.0040
tgr /ACF) 0.0037
(07Y cp  (1b/hr) | 0. 03
TOTAL {QrADEEF) L0080
(Br7HaE) T —

Llerr T L




‘ £1.09 0§
|- wassrLo”
Eng & ena, Galifornia
: RN HUMBER ' | :
Flants RUH %
DOUTCER oy wik 5TD 2
Runs 61.331088 R
N STACK BECFH ? i . _ L hg gm
Standard ao0.oupERE  RUN :andard F‘r‘ess 29.92 in Hg
FRONT 172 WG Y
- 0168 RUN T
BACK 1/2 HE ? "
o = -
STAL & s 81598 | 9.00
STAL “¥a (sg feet) 0.44
BARL FoR/DSCF = 48209837 |S Ha@) | 28.60
OXYG FOHG/MIM = 8.09A0929 _ 21.0Q
CARE F LE/HR = §,988803 - _ 0.0,
MOIE . ¢ yGfdR = 0.00088! 1.9
STAC | T3
5TAC 5 GR/DSCF = 4,821983E-7 es water) 0.80
. DRY B HG/HHH = 8,768922 IGHT 28.84
' VELD | - 8 LB/HR = @.028383 ches water) 0.6b
21TC ™ '3 KG/HR = 8.300281 R ¢.84
- VELOD : | 38.19
N EXHA o — e MD 1,012
, : EXHAUST GAS FLOW RATE (DSCFM) 928
SAMPLING DATA
. DRY BGAS VOLUME SAMFLED (DCF) 66.278
DRY GAS VOLUME SAMFLED (DSCF) 61.391
DRY 5AS METER TEMPERATURE (deg F) 77
DRY GAS METER GAMMA - 0.99
AVERAGE ORIFICE PRESSURE (inches water) 4.20
TOTAL RUN TIME (min) 60
'NDZZLE DIAMETER (inches) ' 0.306
ISOKINETIC (%) - . 95. 4
- LABORATORY DATA
MOISTURE RECOVERED (mls) : 25.9ob//
0= C+? FARTIC., FROM NOZ., PROBE % WASHES (mg) 16.00%
PARTICULATE FROM FILTER (mg) 0.00 /
(0= cr PARTESULATE FROM IMPINGERS (mg) 16,00
______________________ ' 7.
PARTICULATE DATA
FRONT HALF (gr/DSCF) | 10,0040
{gr/ACF) 0.0037 . )
o™ ¢r®  (lb/hr) - | 0.03 -
BACK HALF  (gr/DSCF) o 0. Q040
(gr/ACF) 0.0037
(07% 4 (b/hr) _ _ 0,03
TOTAL (gEADSSF) S 8e0e80

(gr77CF) & v e







Balls - 4;’ \ |

1 | RN
4ROM "MASIFLD"
Engineering-: FROM “HRSSEL |ifornia
|“::‘1 ant: DAC RUK HUMBER 2 \~
r ' Source: - _ TaNE i
Date: 9r7/ =
' 1 418 3710 ¢
Run: paLL  LRRED o am
Standard Temp = &6 © a7RCK DRCFN 7 " ress = 29.92 in Hg
ap7.a8 R
T 172 WG ?
FROKY 028 RUN
¥ 1/2 WL ? o
STACK DIAMETE e a5 R 9,00
- . STACK CROSS-E ) - 0,44
BAROMETRIC. PR 28. 60
ODXYBEN CONTEN P oGR/SOF = S.P4ET N 21.0
CARBON DIOXID g HGAN = 1,158 0.0
MOISTURE GCONT FLB/HR = 4.88E-6 | 1.9
STACK TEMPERA F KGR = 1.81E-6 : 74
STACK STATIC | ) ) - 0.80
: . DRY STACK GAS g GR/DSCF = 9.66E-3 \ 28.84
- " VELOCITY PRESt & WNMH-BBLR TS 0. b8
. ' PITON TUBE COF p LB/MR = 4.58E-5 | 0.84
= VELDCITY (£t g _ P 38.23
EXHAUST BAS FL . cwvsw vHLEMD 1,013
SR ~ w -+  EXHAUSY GAS. FLOW RATE- (DSCFM) ™ -iue = 2w - 927
SAMPLING DATA
R DRY BAS VOLUME SAMFLED (DCF) b66.545
- DRY GAS VOLUME SAMPLED (DSCF) 61.296
' DRY GAS METER TEMPERATURE (deg F) BO
DRY GAS METER GAMMA 0.99
AVERAGE ORIFICE PRESSURE (inches water) 4,20
TOTAL RUN TIME (min) &0
. - NOZZLE DIAMETER (inches) . . . 0.306
- _;.w.ﬁxgﬁy“ISDKINETIC (%), e U ek S S L 99.3
o . LABDRATDRY DATA
 MOISTURE RECDVERED (mls) : - 25.40
o to‘”cr RARTIC.  FROM NOZ., PROBE ‘& WASHES " (mg) ~ 20,007
__ PARTICULATE FROM FILTER ‘(mg) . S 0.00
ﬂ' PARTEEUCATE FROM IMPINBERS (mg) i 225, oq(”
] - PARTICULATE DATA .
FRONT HALF (gr/DSCF) 0.0080
y (gr-/ACF) 0.00486
(0”7 ¢rf Abshry 0.04 -
BACK HALF (gr/DSCF) R G.0566
_ (gr/ACF) _ 0,03518
(107Y ¢,  &b/br) 0.45
. TOTAL ~gr7DSCF) gkl T
(ger+ACF) O 5E

- o Go7REY. S—







SUMMARY OF EMISSLUNS

PLANT docgb_wn.\?ﬂiv mmao\o%\wm N %m._mﬁmanﬁ \v

| SAMPLED mocwnmhaOL‘m_\: mm.\o»\\x &\_v @t \«\:xu wm f\ — \:oam

LOCATION

mv,\ press.

%\._\}yﬁ\.p

&@&n\ \9\4\.\.\“\%

FRONT IALF
_ﬁ MILLIGRAMS HEX
RUN DATE v Std. DSCFM PROBE | CYCLONE | FILTER | TOERE
Palis
029 bomiy 1
217 L 17 5ep 3 ©l.2% | 921 <l .22
d2090] 71157 195,89 |12, o 429 < \|.001®
i CONCENTRAT LONS
«w1||||| FRONT HALF * * BACK =>rm‘|||||||||||;«
run | er/pscF zmxzu Lb/Hr | Kg/Hr Gr /DSCF zm\zu Lb/Hr | Kg/iir
6 -5
OpLls 14 01396 |A %041
» ar:
o5 /0 |78 X000 015 {4600
6 7 8 9 10 17 18 - 19
Remarks:

i

Total 5
AHV_ FRONT +
EK BACK
MR TOTAL
o>ryl
L0466
TOTAL
Gr/DSCF =m\=u Lb/Hr Kg/Hr
T
20 21 22 23
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Engin@ering—Science, Fasadena,

Flant: DAC LB BLDG R3
Sources TANE 3FZ3

Date: QIT/BY

Runzs ANTI-MIST-1

Standard Temp = 60 deg F

0 %crf

- VELOCITY

Standard Fress

STACK DIAMETER (inches)

ITACE CROSS-SECTIONAL AREA (sq feet)
BAROMETRIC FRESSURE (inches HQ)
OXYBEN CONTENT (%)
CAREON DIOXIDE CONTENT
MOISTURE CONTENT (%)
sTACK TEMFERATURE (deqg F)

ITACK STATIC FRESSURE (inches water)
DRY STACK BGAS MOLECULAR WEIGHT
VELOCITY PRESSURE (sg rt inches water)
FITOT TUBE CORRECTION FACTOR

(ft per sec)

EXHAUST GAS FLOW RATE (ACFM)

EXHAUST GAS FLOW RATE (DSCFM)’

(%)

ey e iAis Sy e ey A S S oy —

DRY GRS
DRY GAS
DRY BGAS
DRY GAS
AVERAGE

VOLUME SAMPLED (DCF)

VOLUME SAMFLED (DSCF)

METER TEMPERATURE (deq F)

METER GAMMA

ORIFICE PRESSURE (inches water)

TOTAL RUN TIME (min)
NOZZLE DIAMETER (inches)
ISOKINETIC (%)

LABRORATORY DATA

MOISTURE RECOVERED (mls)

RARTEE.

PARTICULATE FROM FILTER

FROM NOZ., PROBE % WASHES (mg)

(mg)

r0-% cr RORFISHEATE FROM IMPINGERS (mg)

i S —————— i ——— o T—————

[ —————— M et

FRONT HALF (gr/DSCF)

(gr /ACF) .
¢~ ¢+ ¢ (lb/hr)
BACK HALF  (gr/DSCF)

(gr/ACF)
e~ (r (1b/h)
TOTAL e RSLF)

(gr—rFeF

(EAre e w
ey T

ANV

California

29.92 in Hg

F. 00
0.44
28. 60
21.0
0.0
1.6
]
Q.80
28.84
0.66
O.34
38.21
1,013
929

134.025

124.602

83
0.99
4.20

120
0.306

6.7

44,20

18,00 ¢

0.00

466,00/

0.0022
0.0020
0.02
0.0577
0.0530
0.44
S

(& g TR

i



AP 69 1Y
Engineering~Science, Pasadena, California
Flant: - DAC LR BLDG R3S
Source: . TANK K541
Date: 8/31/89
Run: UNCONTROLLED C\b\y
Standard Temp = 60 deg F Standard Press = 29.92 in Hg
FLOW DATA
STACK LENGTH (inches) , 2.00
{ STACK WIDTH (inches) ' 34,00
) STaCH CROSS5-SECTIONAL -AREA (sg feet) 17.35
BAROMETRIC FRESSURE (inches Hg) 29,10
DXYGEN CONTENT (%) 21.0
CAREBON DIOXIDE CONTENT (%) 0.0
MOISTURE CONTENT (%) SATURATED 2.8
STACK TEMPERATURE (deg F) : T3 /
STACK STATIC FRESSURE (inches water) —-C. 80
DRY STACK GAS MOLECULAR WEIGHT ‘ 28.84
VELOCITY PRESSURE (sg rt inches water) G.15
- FITOT TUBE CORRECTION FACTOR 0. B4
VELOCITY (ft per sec) 8.584
S EXHALUST GAS FLOW RATE (ACFM)~ - - ' 10,034 T~
EXHAUST GAS FLOW RATE (DSCFM) _ ~,,“34
SAMPLING DATA
{ DRY GAS VOLUME SAMPLED (DCF) 34.310
DRY BGAS VOLUME SAMFLED (DSCF) 30.476
- DRY GAS METER TEMPERATURE (deg F) 24
DRY GAS METER GAMMA 0,27
AVERAGE ORIFICE PRESSURE (inches water) 1.22
- b~ TOTAL RUN TIME (min) &0
© LT L el - NOZZLESDIAMETER (inches) = - .7 L DG
[ ISDFINETIC £%) : . 88.e
‘ LABORATORY DATA
‘ L MOISTURE RECDVERED (mls) . 22,90
lﬂ"“f GV‘-EARHE’F FROM NOZ., PROBE & WASHES (mg) < 23.00.
- PARTICULATE FROM FILTER (mg). . 0.00
Yo/ V CF_ﬁPQEI&GHEﬁ*E?FRDM IMPINGERS (mg) g 23.00
JE - , PARTICULATE DATA
Q\,'w&lx - —— —
~=ET HALF {(gr/DSCF) . 0.0116
(gr/ACF) . 0.01067
roY ...a/,cav Qutedd  (1b/hr) £ 0.92
. . RoEe HALF  (gr-/DSCF) ! 0.0114
tgr/ACF) S 020107
-t (1b/hr) 0.92
! (0 v—a/ﬂw TOTAL -l DSLE ) L RFI—

L (QrLO0EY . BT




Enginearing-Science, Fasadena, Califors

lant: DAC LB BLDG R3

Source: TANK 323

Date: @/T/89

Runs: ANTI-MIST-1

Standard Temp = 60 deg F Standard Fress
FL. ‘.v‘ - IA-[A

STACK DIAMETER {inches)
STACk CROSS-SECTIONAL AREA (sg feet)
BAROMETRIC FRESSURE (inches Hg)
. OXYBEN CONTENT (%) _
CAREON DIOXIDE CONTENT (%)
MOISTURE C .TENT (%)
STACK TEMFEMATURE (deg )
STACK STATIC PRESSURE (inches water)
DRY STACK BAS MOLECULAR WEIGHT
VELOCLTY PRE aSUnE Ysq rt inches water)
FITCT TUBE CORRECTION FACTOR
CVELOCITY (ft per sec)
EXHAUST GAS FLOW RATE (ACFM)
EXHAUST GAS FLOW RATE (DSCFM)

DRY GAS VOLUME SAMPLED (RCF)

DRY GAS VOLUME SAMFLED (DSCF)

DRY GAS METER TEMPERATURE .(deg F)
DRY GAS METER GAMMA '

AVERAGE ORIFICE PRESSURE (inches water)

TOTAL RUN TIME (min)
NOZZLE DIAMETER (inches)
ISOKINETIC (%)

—— i ———

- LABORATORY. DATA

Cew MOISTURE RECOVERED (mls)

(0~ “%cr? mpor¥Ee. FROM NOZ., PROBE & WASHES (mg)
PARTICULATE FROM FILTER (mg)

r0° € cr RARFISUEATE FROM IMPINGERS (mg)

FRONT HALF. (gr/DSCF)

—f (gr/ACF) -

Y2 cr e (1b/br)
BACK HALF  (gr/DSCF)
(gr/ACF)

oY (r (1b/he)
TOTAL et DECF)
: { gpr—rFCT

Sa=rarT N

RUK HINBER

YOL HTR 37D 2
124.6822

STACK DSCFY 2
329,099

FRONT 1/2 G ?
8918

BACK 1/2 MG 2
8466

HEMMM = 8. 4835
LBAHR = 1.7792E-6
KG/RR = 8.95228~7

s B B o Bhn s |

HG/HAN = 8.8132

LB/HR = 4,5957E-3

KGAHR = 2,3846E-3
38.21

1,013

929 °

[ B = R v R v e ]

136.02

124 602

83
0.99
4.20

120
0,306
2&.7 .

44,20 V//

18.00
0.00

GR/DSCF = 2,2293E~

GR/DSCF = 3.7715E-6

RUH

7

2]

456, oov/ %;w.f

0.0022
0.0020
0.02
Q.0S7F7
O, 0530
0.46
ST
e TTow
-






Q;t:l KIS g
NROH HASSRLOT m | ‘
. Engineering-Science, Fasadena, California
RUN NUMBER e |

RUH & . DAC LB BLDG RS
- F: . TANK RS54l
yoL HTR 870 7 8/31/89
t.476 AU unconTroLLED QWY
STACK DSCFH ? rd Temp = &0 deg F Standard Press = 29.92 in Hg
3,234.88 RN
FRONT 172 MG 2 ‘ g - ———
g RN FLOW DATA
BECK 142 BG.? N - _ -
0823 B loack LENGTH (inches) | 2z, 00
‘ TACK "WIDTH (inches) ' ‘ 34,00
oof = L1665 TACK CROSS-SECTIONAL -AREA (sg feet) 19,35
FoBRA T e AROMETRIC PRESSURE (inches Hg) 29.10
F ﬁ&m?* AP XYGEN CONTENT (%) - : 21.0
FOL/MR = %257 . CARBON DIDXZDE CONTENT (%) 5.0
MOISTURE CD%FENT (%) SATURATED 2.8
STACK TEMPERATURE (deg F) - 73 4
) STACK STATIC FRESSURE (inches water) -0. 80
‘ DRY STACK GAS MOLECULAR WEIBHT 28.84
. VELGCTTY PRESSURE (sq rt inches water) G3.19
-  PITOT TUBE CORRECTION FACTOR 0.84
_ VELOCITY (ft per sec) 8.484
.+ e e . o EXHAUST BAS FLOW RATE (ACFM)* - - - 10,038 T
- . EXHAUST GAS FLOW RATE (DSCFM) ) . 9,234

SAMPLING DATA

DRY GAS VOLUME SAMPLED (DCF) 34,310

DRY GAS VOLUME SAMPLED (DSCF) ' 30,476

DRY GAS METER TEMPERATURE (deg F) 94

DRY GAS METER GAMMA 0.97

AVERAGE ORIFICE PRESSURE (inches water) .22

- . TOTAL RUN TIME (min) &0
G Gt g o707 NOZZLEZDIAMETER (inches) ©= .7 L DAET

ISDKINETIC % . : . es.e

LABDRATDR‘( DATA

e MOISTURE RECOVERED (mls) . 22.90
m*‘f c,rf-..e.nm-re— FROM NDZ., PROBE & WASHES (mg) < 23.00
| PARTICULATE FROM FILTER (mg)- 0.00

{ _E“’;PQEJ'—I-GUI:IQ:FE'FRDM IMPINGERS (mg) R 23.00
- o PARTICULATE DATA
. C,v"r&l.a( —_—

=REM* HALF (gr/DSCF) : 0.0116

(gr/ACF) . 0.0107

o™ W'a/’z'v Qu4edd  (lb/hr < 0.92

: R HALF  (gr/DSCF) 1 0.01146

(gr/ACF) 10,0107

~y ¢(ib/br) - 0.92
Lot v—b/LM/ TOTAL ' tgeLDSCE) ' DD TT—
- {grtolEs, : Y A

(lp/ned B






SUMMARY UF EMLISSLUNS
vocation Cypress, O S horyie
74 +

PLANT HCDEFM L:d?.Iv N&&&aw\@&@% mq
SAMPLED SOURCE m%fw,sw f Etehin B Boldins ,ww,ﬁ = Lom Booch (Ol formia

FRONT TALF Total 5
v MILLIGRAMS Hex * @ ERONT
+
@ O ©, o mack
~ RUN DATE vV Std. DSCFM PROBE | CYCLONE | FILTER | 158 FIET TOTAL
o fr04) Uncordeaf
314ue 83 | 30.4%¢ | 1234 <|.0023 L0023
#1295 | sy 89 | 53 291 | 7608
8 [2-Sep 3.2 7¢o 1.3475 l. 545
m CONCENTRATLIONS
— FRONT HALF * * BACK HALF ‘J * TOTAL +
RUN | Gr/DSCF zmxzu Lb/Hr | Kg/Hr Gr /DSCF :m\Zu Lb/Hr | Kg/ir Gr /DSCF zn\zu Lb/iix Kg/Hr
5 _
00267 |4 X0 L0062 67 q_wuhom
653 1,.0258 ‘ 1.095 {.03123,
_
6 7 8 9 10 17 18 - 19 20 21 22 23

Remarks:
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Flant: DAC LE BLDG RS
Source: TANE 534
Date: ?/12/8%
Run: UNCONTROLLED (&)
tandard Temp = 60 deg F Standard Press = 29.92 i
FLOW DATA
STACK LENGTH (inches) 40,00
STaCE WIDTH (inches) 34,00
STACK CROSS-SECTIONAL AREA (3q feet) 7.44
BAROMETRIC FPREGSVIRE (inchae Hg) 28.18
OXYGEN CONTENT (%) 21.0
CAREON i OXIDE CONTENT (%) . 0.0
MOISTURE CONTENT (%) 2.2
STACK TEMPERATURE {(deg F) , 89
STACK STATIC PRESSURE {(inches water) ~-0.72
DRY STACK GAS MOLECULAR WEIGHT ) 28.24
VELOCITY PRESSURE (sg rit inches water) 0.246
#1TOT TUBE CORRECTION FACTOR 0.84
VELOCITY (ft per sec) 15.42
EXHAUST GAS FLOW RATE (ACFM) : - 8,740
EXHAUST (GAS FLOW RATE (DSCFM) T 4609
SAMPLING DATA
DRY GAS VOLUME SAMPLED (DCF) &61.311
DRY (3AS VOLUME SAMFLED (DSCH) 53.341
DRY GAS METER TEMPERATURE (deg F) 87
DRY GAS METER GAMMA 0.97
AVERAGE DRIFICE PRESSURE (inches water) Q.67
TOTAL RUN TIME (min) 120
NOZZLE DIAMETER (inches) o R Q.315
ISOKINETIC (%) o o 102.0
LABORATORY DATA
MOISTURE RECOVERED (mls) - 26410
to~Y Cr* RARTIET FROM NOZ., PROBE & WASHES (mg) 13675.00 s
il PARTICULATE FROM FILTER (mg) . 0.00°
/ﬂ'” Cr PARFESHEATE—FROM IMPINGERS (mg) 16614.00
_ A__~
PARTICULATE DATA
FRONT HALF (gr-/DSCF) . 3.9558
(gr-/ACF) 3.443%
0% (r*® (b/br) 258,07
BACK HALF (gr/DSCF) 4,.8059
.-q (gr/ACF) 4.1841
¥4 ¢t {(1b/tir) el
TOTAL S g BEEF) oy A .

Eriginmrering Science, FPasadena, California

ol -=TT. 61

s

n Hg

= W W




: Unconfro

qe

Enginsering: & fornia
- © RUM HUMBER | :
Plant:s . DAC L ‘
Sowrces TANK .
Date: . 9s12/ YOL HTR 570 2 .
CRun: LINCON 93.341882  BLM '
tandard Temp = &0 STACK DSCFH 7 gss = 29.92 in Hg
7,699,368580  RUN
FRONT 172 #G 2
1.367506  RUM
BUCK 172 MG
STACK LENGTH 1634588 ALY 40.00
STACK - WIDTH ( ' 34.00
STACK CROSS-E ) Q.44
BAROMETRIC FF FGR/DSCF = 9,88935% 28.18
OXYGEN CONTEN F. HG/HMH = 9985243 S 21.0
Carwmow ioxrr © LB/HR = 2.825903 0.0
MOISTURE t:g} FOKG/HR = 2.011764 ' 2.2
STACK TEMPER e -1
STACK STATIC oo - 0000408 o -0.72
DRY STACE GAS B LB/ = 0.031218 | . 28.84
VELOGITY FRES g youp - gessl er? 0.26
- FITOT TUBE Cl o - ' 0.84
VELOCITY (ft per sec) 1i5.42
EXHAUST GAS FLOW RATE (ACFM) : - 8,740
: EXHAUST GAS FLOW RATE (DSCFM) : 7,607
SAMPLING DATA
DRY GAS VOLUME SAMPLED (DCF) 6l.311
DRY GAS VOLUME SAMPLED (DSCF) 53.341
DRY GAS METER TEMPERATURE (deg F) 87
DRY GAS METER GAMMA 0.97
AVERAGE ORIFICE PRESSURE (inches water) 0. 67
TOTAL RUN TIME (min) 120
NOZZLE DIAMETER (inches) o . 0.315
ISOKINETIC (%) o 7 102.0
LABORATORY DATA
MOISTURE RECOVERED (mls) : 26.10
(0% cr* RARTIAT FROM NOZ., PROBE % WASHES (mg) 13675.00 1
) PARTICULATE FROM FILTER (mg) “ 0.00 "
(0~Y ¢ PARTISUEATE-FROM IMPINGERS (mg) 16614.00 (|
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1.0ZZLE-PROBE RINSE

VOL. (ml)

DIVE=> O

& A <34
RUN# METHOD 205
TYPE_CHReoME
1MP.SOLUTION Na™M(O=

DESCRIPTION

1 IBILICAL RINSE

!

1MPINGER # Z

PINGER 3 &

IMPING.ER $ ,5

MPINGER #

PESCRIPTION

+MPINGER RINSE
. ') | - .

)
S1uICA GEL
*DESCRIPTION)

i

FILTER#
DESCRIPTION)

. TELD BLANKS

~ISPOSITION/COMMENTS




t
ISOKINETIC SAMPLING Ra _

Plant Mcbs NML( bmfas. LS

: o
Sampling Location LT3 )?"“{‘["‘(_ = ?)
Calculation for Isokinetic Sampling Rate:
2 ‘o 4 qp 12 T
K = 849.8 C 8Hg D (1-B ) ("i'ﬂ)
S S s v
K = 849.8 (6492 (K12 (1 (1- 512 (Z/f )
(i
K = Eiq18 ?

Calmlation for Nozzle Diameter: .

R RNy

A
_ —
Pp = [0.0268 ¢ ) x __1 ¢ ) N
C 1 ) T » T -
CALIBRATED PRESSURE DIFFERENTIAL ACROSS .
ORIFICE, in. 0 _ - alg | L9Z
AVERAGE METER TEMPERATURE (AMBIENT +20°F), °F Togg
PERCENT MOISTURE IN GAS STREAH BY VOLUME Byo
| BAROMETRIC PRESSURE AT METER, in. Hg - | Pa
|- STATIC PRESSURE IN STACK, in. Hg
‘4 | Pu0.073 x STACK GAUGE PRESSURE ia in. Hy0) Py
A ‘ .’r :
& P
* | RATIO OF STATIC PRESSURE TO METER PRESSURE */Pn
s | AVERAGE STACK TEMPERATURE, °F T
/f{ - :' . %wg
i Avggnee VELOCITY HEAD, in. H,0 80y,
| mAxuom veLOCITY HERD, i 10 APy,
-} S FACTOR
R

em,cuun'sn NOZZLE DIAMETER in,

" | ACTUAL NOZZLE DIAMETER, in:

Notss. »Tempemtures for isokinetic calculation

Nozzle d:.ameter :.s in inches

must be degrees Rankin (°F + 460)



ENGINEERING SCIENCE
Pasadena, California

) | PRELIMINARY VELOCTTY TRAVERSE DATA

Plant Mc.bmmu bmsl% Date 9/ i' 84+ |




_TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT McDonuell D ougle s
DATE gl2! JRY
“YMPLING LOCATION LE
SIDE OF FAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE A)
INSIDE OF NEAR WALL TO
OUTSIDE OF NIPPLE, (DISTANCE B)
STACK 1., (DISTANCE A - DISTANCE B) P
NEAREST UPSTREAH DISTURBANCE
NEAREST DOWNSTREAM DISTURBANCE
CALCULATOR SCHEMATIC OF SAMPLING LOCATION
TRAVERSE . PRODUCT OF TRAVERSE POINT LOCATIO!
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
KUMBER OF STACKLD. | STACKLD (TONEAREST 1/8 INCH) | DISTANCEB |  (SUMOF COLUMNS 4 & 5)
| ZF 22| (04 33¢ %"
2z &% o5 I.10 1'4”
5 e 2d 2.03 2"
4 22% 524 530 3%’
S R aas LT g0 9"
G Eﬂ w.da " 8-4¢ [ yé"
7 vl 5. %p % "
v 8 (74 4.9 plb 104"
- PRA
5
| 2.2 h 34
2 10 .5 -r (-1
2 4. ' 203
Yy 32.3 , 33
5 27, 7 ' 7.0
b .6 " $-%
) 94 .5 " 4.46
B 7 .3 " 1016
™y




NOZZLE IDENTIFICATION SHEET

(%)

(!

1!

Nozzle identification No:

inch

<
wozzle faterna) dta. (1:.0-22°

Nozzle internal dia. (2): 2541

- £ e
Nozzle iaternal dia. () 0-25%7

Average diameter (ave of 1,2 and 3)”9&. 53 7 inch

=5

1och
{nch

Operator: _ | — .. Date g/z r/87




—

NOZZLE JDENTIFICATION SHEET

(3)
_ s \ 3l
Nozzle 1dentification Noz_ /> —_—_
Nozzle 1nternal di'a. (1):,'6-’33‘5 inch ‘!_.________"2580
Nozzle internal dia. (z_)uzs‘zﬁ’/ iach . 2 22350
Nozzle internal dia. (3)1.'2'5 o inch S . 2340

Average diameter (ave of 1,2 and 3): J- 7'335/ inch )'EF 0.238%

Operator: : Date




NOZZLE TDENTIFICATION SHEET

(3)

Nozzle identification No: 1)

Nozzle interna) dia. (1):_: ZHH) yep O 2 HIO
Nozzle internal dia. (2): 'w’f tachO> 2435

Nozzle internal dla. (3): _ inch 0.2450

Average diameter (ave of 1,2 and 3): 0~24 50 1nch
0.2448

Operator: _ M : Date _ & /2'2-/8?




ENGINEERTING SCIENCE
Pasadena, California

pat ) A e 8/22/59
ocation Anonizin b~ TanK Stack I.D. |9, 4
Barametric Pressure Static Pres

| l|= operatars__ T4 /R

{

|

TRAVESE | VELOCITY| SIACK  JoYaianic TRAVERSE | VELOCTTY| STACK [CYCIONIC |
LO‘J % HEAD w. ﬂ?l % HEAD TEMP . FLOW
I loss | 4% »
1 |oss | ¢z ”
. 3 (050 | 67 II
“ u o4z | 67 .
s |o.ul | 67 I
| ¢ o] 67 || “
.l 7 oz | b7
“ 8 |0.4Z| 67 “
| - || ”
| N
| ||
\ |
AVERAGE O"L_I‘I_ ] AVER_AGE ] s




Ipcation Tawk 37c

Barametric Pressure

Operators pR | T /HME

ENGINEERING SCIENCE
Pasadena, California

VELOCTTY TRAVERSE DATA
Plant M B&M-‘y Zmr f;?

Date

g- 229

Stack I.D. /0 (2

el

~J/
o
)

| LU

1

M

3

Yl

3

Y i

§ 1.4z
b

|

d

M

AVERAGE
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1 ENGINEERING-SCIENCE, INC. Ll
TRAIN RECOVERY SHEET |
~aTE D) — B~ EDG - RUN$ 2) METHOD D5, [ -
: 'LITY&QQL%&LM /:} 7‘2 R ryee _Mﬁm.z_/@ﬁédﬂ
. .INICIAN /71 | IMP. somrxon%
| _OF

SOLUTION VOL. (ml) DESCRIPTION “

1 4

NOZZLE-PROBE RINSE

MBILICAL RINSE - Il

[ FINAL (g) INITIAL(Q) (@)
_ . e ——— g)
IMPINGER §_ [ S5+ | 5"55@? 9.8~
aeINGER §_ 2 ) 6OZ.) . olg - | .z e
IMPINGER § =9 Enp7y 505.Q 01, (. “ 29

IMPINGER #

L-JESCRIPTION

TYPINGER RINSE o (hlms _?&_,é,—/oz.—? GAD A mL |
< pere— —— or

8 . FINAL (9)
SILICA GEL e

(DESCRIPTION)

FILTERS
(DESCRIPTION)

- FIELD BLANKS

DISPOSITION/COMMENTS
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wr Oy LS
N , : ENGINEERING-SCIENCE, INC. O~ s

TRAIN RECOVERY SHEET

~T1E_A— 20 -89 ruN§ __/ METHOD 205, ([ -
| 'LITYM#M%CRHF— Ff—ﬁ‘ ﬂ'lb rvee_pletheme -~ ChemE
. —INICIAN IMP.SOI.UTIOﬁ . A2 A

SOLUTION VOL. (ml) DESCRIPTION

NOZZLE-PROBE RINSE

MBILICAL RINSE H

IMPINGER # I '
}IPINGER # L

IMPINGER & &

~MPINGER %

- )ESCRIPTION

TMPINGER RINSE

-y

SILICA GEL
~ (DESCRIPTION)

FILTER#
(DESCRIPTION)

‘ FIELD BLANKS

DISPOSITION/COMMENTS
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1 ENGINEERING-SCIENCE, INC. &AMV IIVvo

TRAIN RECOVERY SHEET

~rE B~ BI-89 RUNE__ D METHOD_205, J
1 I TYPE H%h’omg |
. _ANICIAN ﬁ;5)7/2 . | 11p. soLuTION .02 ) MeHZLs

S e
| sorLuTrIiON VOL. (ml) DESCRIPTION |

oy

NOZZLE-PROBE RINSE

JMBILICAL RINSE

r

IMPINGER % I ' |

IMPINGER % £ ,

IMPINGER #__ 22 _ |

IMPINGER #

¢.DESCRIPTION

TMPINGER RINSE
T \ - .

!

SILICA GEL
(DESCRIPTION)

FILTERZ
(DESCRIPTION)

r ELD BLANKS

i

! | i

DISPOSITION/COMMENTS

Btk Tran) # 1O
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1 ENGINEERING-SCIENCE, INC. =) oo /v

TRAIN RECOVERY SHEET
nate  B8-31 -89 RUN > METHOD_ZOS, |
| '\'LITYW > /16 rvee_Hexo Heome

. JANICIAN RM. S IMP.SOLUTION O.O
. ::::2:55%%2525

DESCRIPTION

NOZZLE-PROBE RINSE

MBILICAL RINSE

[IMPINGER s | _ __ . - '7(,9 % e
peemvezR ¢ 2 | 5706 66#.0.- | 4410
neweer 35 | =ypTY 440.2. 440- 4024 3.2~
IMPINGER # “ "

¢.DESCRIPTION J‘

TMPINGER RINSE

‘\ .

SILICA GEL
(DESCRIPTION)

-

FILTERZ
(DESCRIPTION)

- FIELD BLANKS

DISPOSITION/COMMENTS

Lot BepdK #F
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ENGINEERING-SCIENCE, INC.

TRAIN RECOVERY SHEET

Do ge_Laos Becey U

. . HNICIAN Am

NOZZLE-PROBE RINSE

O O 0+

rond 4 meTHOD 206, |
TYPE Hggdﬁf@mg',

IMP.SOLUTION __ngiég

SOLUTION

VOL. (ml)

DESCRIPTION

JMBILICAL RINSE

IMPINGER # l

IMPINGER 3
IMPINGER $# 3 j

IMPINGER #

DESCRIPTION

.x}{PINGER RINSE
),

SILICA GEL
(DESCRIPTION)

FILTER$
(DESCRIPTION)

'FIELD BLANKS

DISPOSITION/COMMENTS

) AP Bl # &
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r

NOZZLE-PROBE RINSE

ENGINEERING-SCIENCE, INC. O # 8&v00/08

TRAIN RECOVERY SHEET

RUNE_ i METHOD ;2{2,[

JPICONTROUBD
/5 rvee_fle orme

1Mp. soLuTIoN O. O%%
GHICD=

VOL. (ml) DESCRIPTION

IMBILICAL RINSE

r

IMPINGER # l -‘

[MPINGER % 2=

IM'PING.Eﬁ i3

IMPINGER #

L-DESCRIPTION

TMPINGER RINSE

) | =
SILICA GEL

_ (DESCRIPTION)

FILTER$
(DESCRIPTION)

" FIELD BLANKS

DISPOSITION/COMMENTS

L Baur #S
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ENGINEERING-SCIENCE, INC. - (2 H O

TRAIN RECOVERY SHEET
-vtE | _F-89 runs 4 METHOD 208,/

TLITy LY yuss (i B_)_E.D_b__f'/ H# 3 (WCoUrRodzD rvee_JlescHRImE
. _{NICIAN Rl |

. IMP.SOLUTION f ?'2%% é 5
t i ' '

DESCRIPTION

NOZZLE-PROBE RINSE

MBILICAL RINSE

r _ [
IMPINGER # [ |
MPINGER % &~
TMPINGER #__ =2

IMPINGER %

- JESCRIPTION

TMPINGER RINSE
L -\ - - . h .
3
}

SILICA GEL
r(DESCRIPTION)

FILTERZ
(DESCRIPTION)
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ENGINEERING-SCIENCE, INC. O SASTOA

TRAIN RECOVERY SHEET

oaTE_ 9~ -89 | . RUN# METHOD 2055, [
LTy LA (L AD A’lﬂ\aﬁﬁﬁ'@)w/mgf TYPE h(@,(('}erJYﬂE

1 ~CHNICIAN Q\ 248 : | IMp. SOLUTION AAHCO =
, 0. 02IC0 3,

SOLUTION VOL. (ml) DESCRIPTION

NOZZLE-PROBE RINSE

UMBILICAL RINSE

IMPINGER 2 l |

IMPINGER # z
IMPINGER # 5

IMPINGER #

.. DESCRIPTION

TMPINGER RINSE

SILICA GEL
(DESCRIPTION)

r
{

FILTERZ
(DESCRIPTION)

FIELD BLANKS

DISPOSITION/COMMENTS
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n. . ENGINEERING-SCIENCE, INC. H# 80410

TRAIN RECOVERY SHEET

~re 9-Z- 04 RUN§______ METHOD 205 . |
¥ LITYMLW5 w/ﬂw T TYPE_H!;JQMm E
e HNICIAN IMP.SOLUTION 4241_-[(!@5

VOL. (ml) DESCRIPTION |

NOZZLE-PROBE RINSE |

MBILICAL RINSE

IMPINGER #__|
[MPINGER #__ 2 |
IMPINGER #__ 2> |

IMPINGER #

t-DESCRIPTION

TMPINGER RINSE

N - L
.

1

SILICA GEL

(DESCRIPTION)

-

FILTERZ
(DESCRIPTION)

* FIELD BLANKS - LAB B ARK, # /2.

DISPOSITION/COMMENTS
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SUMMARY OF SAMPLE NUMBERS
AUGUST 21 - SEPTEMBER 11, 1989

DOUGLAS AIRCRAFT CORPORATION

Long Beach, California
ES Lab. No. - Control Measure Comments
Table 1- T -A 21.
890851 Uncontrolled
890854 Foam + Balls | Run A, Top Port
890855 " - Run B, Bottom Port
890861 " " Run B, Split
890856 Foam Run A, Top Port
890857 " Run B, Bottom Port
890858 Foam + Anti-Mist
89859 Field Blank
890860 Lab Blank
- 890892 Foam + Anti-Mist Run A
' 890893 " " Run B
8908105 Balls " RunA
8908106 " RunB
890908 Uncontrolled
890909 Balls
890910 Anti-Mist
4- 41- 1
8908104 Uncontrolled
Table 5-T - r11
890920 Uncontrolled Run A
890921 " ' Run B

R430 10/30/89-CAT
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