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EXECUTIVE SUMMARY

Firm Tested:
Addres;s:
City:
Contact:

Source:

General Dynamics-Convair

Lindbergh Field Facility, Building #1, 3302 Pacific Hwy.
San Diego, CA 92101

Mr. Randy Venier (619) 542-7079

Chromic Acid Anodizing Tank #3 Scrubber

Dates of Test:

Contact:

Test Observed by:

Test Performed by:

Test Objectives:

| Test Methods:

Permit Number:

' Test Requested by: |

16-17 February 1993
San Diego Air Pollution Control District
Mr. Craig Anderson, SDAPCD

Dr. Clint Cooney, SDAPCD, Ian Morris, PhD, SDAPCD, and
Gerard Birkhauser, SDAPCD

Team Environmental Services, Inc.

Quantify hexavalent and total chromium emissions from a chromic
acid anodizing tank at the scrubber inlet and outlet.

Modified CARB Method 425 for total and hexavalent chromium.
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1.0 SUMMARY OF RESULTS

Plant and Process Data

Process Description: Chromic acid anodizing tank.

OQutlet Gas Flow Rate: 10,134 scfm

Table 1-1; Hexavalent Chromium

Hexavalent Chromium
inlet outlet removal outlet
(b/yr) (b/yr) efficiency | mg/amp-hr
RUN 1 1.28 0.053 95.9% A1
RUN 2 1.44 0.004 99.7% .01
RUN 3 1.61 0.078 | 95.2% 15
AVG 1.44 0045 | 96.9% 09
Table 1-2: Total Chromium
Total Chromium
inlet outlet removal
(Ib/yr) (Ib/yr) efficiency
RUN 1 1.47 0.12 91.8%
RUN 2 1.64 0.13 92.1%
RUN 3 1.83 0.16 91.3%
AVG 1.65 0.14 91.5%

Ib/yr calculation is based on 3 anodizing loads per day (40 minutes per load), 6
days per week, 50 weeks per year
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2.0 INTRODUCTION

On 16 and 17 February 1993, Team Environmental Services (TEAM) personnel conducted a
source test at General Dynamics-Convair in San Diego, California, on the exhaust stack of
Chromic Acid Anodizing Tank #8’s scrubber to determine total and hexavalent chromium mass
emissions at the scrubber inlet and outlet. This information will be used for compliance
reporting.

The test was conducted by Tony Host, Dale Crow, Dana Errett, Stephen Engleman, and Dwayne
Anderson of TEAM. Arrangements prior to testing were conducted through Randy Venier of

" General Dynamics-Convair, ERM Department.

3.0 EQUIPMENT AND PROCESS DESCRIPTION

General Dynamics conducts aerospace manufacturing activities at it’s Lindbergh Field facility.
Building #1 has a metal processing operation which includes Tank #8, a chromic acid anodizing
tank with a scrubber.

The chromic acid anodizing process is carried out in a tank measuring 3 ft wide by 22 {t long
by 6 ft deep and containing approximately 2,715 gallons of a chromic acid solution, maintained
at a temperature of 90-95°F. The chrome content of the tank is maintained at approximately 5
weight ounces of free chrome per gallon of solution, with approximately 17 weight ounces of
total chrome per gallon of solution. The anodizing process is driven by a voltage drop across

 the parts, whereby a protective aluminum oxide film is deposited, Voltage is ramped up from

2er0 when parts are immersed, and maintained at a plateau of 18-22 volts. Parts are placed in
the solution on an irregular basis, depending on production schedules, where they are immersed
for 40 minutes. The tank is air agitated. The tank solution is analyzed weekly. Figure 3-1 is
a drawing of the tank and associated vent system.

An exhaust plenum runs along the sides of the tank drawing fumes to a scrubber. The scrubber
washes the fumes with a solution maintained at a pH of 3.5, and Nalco product #7408 (Chlorine
Oxygen Scavenger) concentration of 20 ppm. The Nalco product is an aqueous sodium bisulfite
solution which reduces hexavalent chromium to trivalent chromium (see Figure 3-2).

The fumes are drawn into the scrubber by a fan located on the roof. This fan draws air from
the tank, through the scrubber and out an exhaust stack. The sampling ports are located on the
roof and at the base of the scrubber inlet.
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Figure 3-1 Chromic acid anodize tank #8
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Figure 3-2 Scrubber System for Tank #8
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4.0 SAMPLING AND ANALYTICAL PROCEDURES

The objective of this test program was 10 determine the mass emission rate of hexavalent and -
total chromium from Tank #8’s scrubber exhaust at the scrubber inlet and outlet. Testing was
performed while the tank was being operated in a normal manner, Each emission test consisted
of four 40 minute tests. Stack gas flow, moisture, mass of hexavalent chromium and mass of
total chromium were measured. As no combustion process is involved, ambient air was assumed
for gas concentrations. '

4.1 Sampling Site Traverse Points

The scrubber inlet is a rectangular duct 29 inches by 42 inches. Since only one sampling port
was available on the inlet duct, a 10 point linear traverse was used for sampling. Inlet
volumetric flow rate was assumed to be identical to the outlet flow rate. The scrubber exhaust
gases are vented through the stack and were sampled at existing sample ports. The stack is 38
inches in diameter and is equipped with two ports situated 90 degrees apart. The nearest
downstream disturbance is 61 inches and the nearest upstream is 21 inches. The ports are 1.6
stack diameters downstream and 0.55 diameters upstream from the stack exit. A 24 point
traverse was used.

42  Cyclonic Flow Check

Cyclonic flow checks were conducted in conjunction with the preliminary traverse using
SCAQMD Method 1.1, Section 2.4 "Verification of Paralle] (Non-Cyclonic) Flow." The yaw
angle average for this source was measured to be 0.0°, indicating no cyclonic flow conditions.

4.3 Modified CARB Method 425 - Chromium and Hexavalent Chromium Emissions

A modified California Air Resource Board Method 425 was used for this testing. The
modifications were in the type of impinger solution, elimination of an impinger and analytical
detection method.

Using the CARB 425 sampling method, a sample was withdrawn isokinetically from the source
stack downstream of the scrubber. Details of the sample location(s) including upstream and
downstream dimensions and traverse point layout, are shown in Figures 4-1 and 4-2. Particulate
matter and any condensable material (such as water vapor, organic compounds, and/or sulfuric
acid) were collected in impingers containing 0.2 mmol sodium carbonate/sodium bicarbonate
solution and on an unheated backup teflon filter. The amount of water collected in the sample
train was determined gravimetrically.
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A schematic of the sample train is shown in Figure 4-3. The sample was collected using a glass
goose-necked, sharp-edged nozzle attached to glass probe liner. A stainless-steel sheathed Type
K thermocouple was used to measure stack temperature, while a stainless steel S-type Pitot tube
and an inclined manometer were used to measure stack gas velocity. To minimize mutual
interference, the gas sample probe, thermocouple, and Pitot tube were assembled according to
Method 2.1 specifications.

The impingers were all connected with glass ball-joint fittings. The impingers were placed in
an ice bath to maintain the sample gas temperature exiting the last impinger to 60°F or less.
The first two impingers were of the Greenburg-Smith design and contained measured amounts
of 0.2 mmol sodium carbonate/sodium bicarbonate solution. The third impinger was a modified
Greenburg-Smith impinger and contained a tared amount of silica gel. The back-up teflon filter
was located between the second and third impingers.

Since chromium anodizing is a 40 minute process, each run was collected as four 40 minute
tests. The total sampling time for each run was 160 minutes over a 24 point traverse. The
sampling time at each point was either 6.5 or 7 minutes. (aur\et)

A pre and post-test leak check was performed on the sample train and pitot lines. The probe
liner and nozzle, sample glassware and impingers were recovered after each test.

The most recent and sensitive analytical method for hexavalent chromium is an Ion
Chromatography (IC) separation followed by UV/Vis detection. This method gives a 0.01 ugm/1
detection limit. The impinger solution required to get this detection limit is a millimolar
carbonate/bicarbonate solution. Hexavalent chromium has been proven to be stable in this
alkaline solution. All material used in the Method 5 sampling train was glass or Teflon. The
wash solution used in the recovery was the impinger solution.

The samples were sent under chain-of-custody procedures to West Coast Analytical Services,
of Santa Fe Springs, California for analysis. The samples were analyzed within 48 hours of
collection. Hexavalent chromium was analyzed by Ion Chromatography/UV-Vis Spectroscopy.
Total chromium was analyzed by Inductively Coupled Plasma/Mass Spectroscopy (ICP/MS).

LR )\g
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2“1 ; Stack Diameter: 38"

Diameters Upstream'
O ] from Flow Disturbance: 0.55

Diameters Downstream
from Flow Disturbance: 1.6

Minimum Number of
61" Sample Points: 24

FLOW DIRECTION

_—

Figure 4-1_ Stack Diagram
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10 9 8 7 6 5 4 3 2 1 og

Traverss Point 1 2 3 4 L] 6 7 8 9 10

Distance from 2.1 6.3 105 | 147 | 189 | 23.1 | 27.3 | 315 | 35.7 | 39.9
Inner Wall (in)
e }

Inlet Traverse

aa”

Traverse Point 1 2 3 4 $ [ 7 8 9 10 11 12

% of Diameter 2.1 6.7 11.8 | 177 | 250 | 358 64.4 75.0 823 8.2 93.3 97.9

Distance from 1.0 2.5 4.5 6.7 9.5 13.6 24.5 28,5 313 33.5 35.8 37.0
[nner Wall

Outlet Traverse

Figure 4-2 Traverse Diagram
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1. Temperature Sensor 11.  Ice Bath

2. Nozzle 12.  Teflon Filter

3. Glass Probe 13.  Sealed Pump (Leak Free)
4. S-Type Pitot Tube 14.  Filter for Pump

5. Stack Wall 15.  Metering Valve

6. Temperature Sensor Meter 16.  Vacuum Gauge

7. Pitot Tube Inclined Manometer 17.  By-Pass Vaive

3. Impinger with 100 ml carb/bicarb 18.  Dry Gas Meter

9. [mpinger with 100 ml carb/bicarb 19.  Orifice :

10.  Bubbler with Silica Gel 20.  Orifice Inclined Manometer

Figure 4-3 CARB 425 Sampling Train
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5.0 TEST RESULTS

Table 5-1: Hexavalent Chromium

Hexavalent Chromium )
inlet outlet removal outlet
(Ib/yr) (Ib/yr) efficiency | mg/amp-hr
RUN 1 1.28 0.053 95.9% A1
RUN 2 1.44 0.004 99.7% .01
RUN 3 1.61 0.078 95.2% 15
AVG 1.4 0.045 | 96.9% 1 09 __
Table 5-2: Total Chromium
Total Chromium
inlet outlet removal
(b/yr) (Ib/yr) efficiency
RUN1 | 147 0.12 | 91.8%
RUN 2 1.64 0.13 92.1%
RUN 3 1.83 0.16 91.3%
AVG 1.65 0.14 91.5%

1b/yr calculation is based on 3 anodizing loads per day (40 minutes per load), 6
days per week, 50 weeks per year

13
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6.0 QUALITY ASSURANCE AND QUALITY CONTROL PROCEDURES

Team Environmental Services has established a comprehensive Source Testing Quality

- Assurance/Quality Control (QA/QC) Program that is based on California Air Resource Board

(CARB) and South Coast Air Quality Management District (SCAQMD) procedures.

6.1  Sampling Protocol

In preparation for the field test the mobile laboratory, sampling equipment, and laboratory
equipment were checked and routine maintenance performed. The instrumentation in the mobile
laboratory was checked prior to going into the field to verify proper operation. All of the pitot
tubes, thermocouples and control boxes had current annual calibrations. The field test engineers

reviewed the appropriate test method protocol to insure that appropriate sampling protocol was
followed for the source test.

6.2  Equipment Calibration and Maintenance

The balances used for gravimetric analyses had current calibrations. A daily usage calibration
procedure using 4 class § weights was performed for all analytical weights in the laboratory.
The field solution balance was calibrated using a secondary balance set.

All reagents used were reagent grade or better. Reagents were dated and initialed upon receipt.
Preparation of standards or solutions was recorded in a bound notebook and this reference was
recorded on the standard or solution label.

Calibrations were conducted according to Chapter IIT of the SCAQMD Source Test Manual

(March, 1989). All equipment was marked using a "XXX ###" system. For instance, NOZ 001
would be the nozzle #1, PRB 001 would be probe #1,

The S-type Pitot tubes were measured for tube diameters and dimensional angles on a
semiannual basis as outlined in the method. They were also examined prior to use. Since the

pitot tubes met the measurement criteria, an assigned value of 0.84 was assumed for C,, the pitot
tube constant.

The thermocouples were calibrated at three temperatures; an ice bath, boiling water bath and hot
oil bath. This is done on a semiannual and bimonthly basis. The absolute temperature values
of the reference thermometer and stack temperature sensors must agree to within 1.5% at each

of the points. The reference thermometers were calibrated against a NIST certified
thermometer,

14
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The field aneroid barometer is calibrated semiannually by comparison to a mercury barometer.

The field dry gas meter and flow orifice is calibrated against a wet test meter on an annual and
bimonthly basis. The field dry gas meter and flow orifice was also field post-checked.

6.3 Data Validation

The compliance test specifies quality assurance procedures to be followed. Team Environmental
Services follows these procedures for particulate and gaseous analysis. Pretest and post-test leak
checks were performed on the source train, pitot tube lines and gas sampling lines. All
materials that came in contact with a sample were suitable for temperature and purposes of the
testing, The sample train components were configured properly to avoid sample interference.
Preliminary sample and velocity traverses were performed to insure proper sampling conditions
and absence of cyclonic flow. The set-up caleulations were configured to meet method
requirements for minimum sample time and volume requirements,

Current CARB certifications were maintained for the test procedures performed, Finally,
audited spreadsheets were used to calculate emission testing results. Check spreadsheets were
prepared and filled out to double-check field results.

15
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Test Site: GD {Convair) Test Date: 16/17 Feb 1993

Mass Emission Rates (Cr VI) - Inlet / Outlet - Confirmation Report Witness: lan K Morris
Sub- total DGM Stack
Time test ug Volume Cone. Flow VER MR
# collected Sampled ug/ft3 DSCAV mg/load Ib/yr
ft3 (STP)
16-Feb 1 180 114,092 1.5777 12340 |7eam 778.74 1.28 Team
180 115.032 1.5777 12358  |APcD 779.89 1.55 APCD
16-Feb 2 208 116.272 1.7717 12590 {Toam 882.23 1.44 Team
206 116.282 1.7717 12540  |APCD 888.68 1.78 APCD
17-Feb 3 227 114,812 1.9771% 12399 |[7eam 980.58 1.61 Team
227 114.769 1.9771 12384 |APCD 979.38 1.94 APCD
Avq. Ibiyr 1.44 Team
1.75 APCD

Ib/yr calculation based on 3 anodizing loads per day
(40 minutes per load), 6 days per week, 50 weeks per year

QUTLET - Chromium Vi Tank #8

Sub- total DGM Stack
Time test ug Volume Conc. Flow MER MR
# collected Sampled ug/ft3 DSCAM mg/load Ibtyr
13 (STP)
16-Feb 1 6.6 100.968 0.0654 10261 Team 27 0.0533 Team
6.6 100.966 0.0654 10159  |APcD 27 0.0527. laPcp
16-Feb 2 0.1 100.054| 0.0010 10220 |[Team * 0.0040 Team
{N.D.) APCD APCD
17-Feb 3 9.8 98.339 0.0997 9920 Team 40 0.0784 Team
9.8 98.355 0.0997 10008 |APCD 40 0.0792 APCD
Avg. Iblyr] 0.066 |7eam
0.066 laPcp

Prtd 4/28/93




Team Environmental Results

B Hexavalent Chromium Results APCD Rute 1201
Sites emitting <2.00 pounds per year Cr IV

Scrubber Efficiency >95%

inlet ~ outlet | removal [javerage ﬁoi
{ib/yr) :Eec efficiency|| amperage

Runt1 | 1.280 | 0.053 95.8 379.0 1.06E-01

m:: N * L] - L ] -
Total Chromium Emissions
Run 3 1.610 0.078 95.1 391.0 1.52€-01
_ Q inlat outlet | removat
Average | 1.445 | 0.066 95.5 ji 385.0 1.29E-01 {Ib/yr) (Ib/yr) |efficiency
e e — —
Run 1 1.47 0.12 91.8%
(1.75 APCD)
APCD Confirmation Run2 1.64 0.13 92.1%
o _ (202 APCD)
a Hexavalent Chromium = Results Run 3 1.83 0.16 91.3%
) {2.21 APCD)
F inlet outlet | removal [laverage tesf outlet
{ib/yr) | (Ib/yr) |efficiency amperage | mg/amp-hr __ Average 1.65 0.14 91.5%
Run1 | 1.547 | 0.053 | o96.6 379.0 | 1.06E-01 77
Run 2 . . . . . ' Non Detect Results from Run #2 were
omitted to provide a worst case scenario.
Run3 | 1.943 0.079 95.9 fI 391.0 1.54E-01
E 1.75 | 0.066 | 96.2 = 385.0 | 1.30E-01

APCD results based on 3%:3& inlet and outlet flow rates.

Prid 4/28/93 Team Environmental results based on Inlet Flow = Measured Outlet Flow Rate




PLANT: Geacral Dynamics
LOCATION: S3a Diega, CA
SAMPLE SITE: Tank 8 Serubbe Jolct )

CARB METHOD 425; CHROMIUM AND HEXAVALENT CHROMIUM EMISSIONS

TEST DATE: /16,17/93
SAMPLED BY: ATH
CHECKED BY: DEE

Hexavslent Chrome {mp/amphr) = (Cuﬁ'Qsd‘ﬁO)/(lOOO'Al_np)

TEST NUMBER: 7254-Cr-Inlet
- N un 1
Round Stack, Dismeter ds inches
Rectangular Stack, Length L inches 42.000
Width W inches 29.000

Nazle Diameter dn _inches 0300 -

Average Stack Temperature P F 4.2

| Average Meter Temperature Fm F 2 )

Barometric Pressure . Phar in, Hp 30.04

Stack Static Preasyre Py in. H20 22

Avg Delu H dH in, H20 1811

Avg Velocity Hlead a® | inHO[| o197

JAvg agri(dP) = sutn(sqri(dP))/N aqri(dP) | in. H20 0.4350

Pitot Coefficient Cp nonc D24

Gas Sample Volume AGA  Faciseie g Vim ceft ) 113599

| Meter Calibration Eactor U4 338 ¥ ficas ™

Total Sampling Time : min minutes 160

Stack Gas Conteat 02 % 20.9

Stack Gas Carbon Dicaide Content (247] % 0.0

Total Im Gain (Water & Particulate’ W U3

Total Chrome (filter + imp. catch + rinses) Wer ug 2060 -

Total Hexavalent Chrome ﬁlter+imp.utd1+l’1nan) Wer6 ug 180.0

AveuE amp l'eldlni durini lﬂﬂl‘lﬁ Amp na n

Ncm.le_A,_riu.l An = 5.14‘!dn/2) ~2 An 2q. in. 0.0707

Stack Area, As = [3.14°(dw/2) ~ 2)/144 (round) As q. €L 8438 8.458 8458 84583

= L*W/l44 n

Avg Stack Temperature, Ts = Fs + 460 Ts dez R 524.2 5222 5212 S%S5

Avg Meter T Tm = P + 460 Tm deg R 5325 53185 5358 5313

Gas Sample Volume at Standard Conditions, Ne-032 Vo(std) | cuft. | 114092 | 116273 2 4 114812 1" 115059

Voa(atd) m 17.647‘Y'(lerm)'(l‘har+dH/l3.6) cwm. 3.231 3292 3251 3258

Water Coll Wis = Waw-{ Waol Wie _grams | 24120 24.794 23.073 Z3.996

Volume of Water Vapor, Va(std) = 0,04647%Wig Vw(sid) cuft, 11 1,182 1072 1.115

Moisture Fraction, Bws = Vw(std std) +Vw(std Bws non= 0.0097 0.0098 0.0093 0.0036

Dry Stack Gas Moleular Weight, Md = (0.32°02)+ Ma g/g-mole 28.83%5 28.836 28835 8836
(0.44°C02)+(0.28°(10-02+ CO2))

Wet Stack Gas Molecular Weight, Mw | g/gemole| 28731 28.730 28.73 8732

___Mw = Md*(1-Bws) + 18.0*(Bus)

Absalute Stack Pressure, Ps = Pbar 4+ Pe/13.6 Ps in, H; 29.878 29.878 30,038 29.932

Stack Gas Velocity va fUsec 24411 24.813 24.525 24.583
v8 = 85.49°Cp*sqri(dP)* [sqri(Ts/(Ps*Mw))] vim m/sec 7.440 7563 7475 7493
v3in = ,3048 * vy

Actual Suack Gas Flow Rate, Q = 60*vs*As Q acf/min 12,389 12,592 12,447 124759

Dry Stack Gas Flow Rate (Dry, STP), Qad dscf/min | 12,340 ¢ 12,590 12,399 124428
Qsd = 17.647'0'(1-Bm)'(1’a/1‘s) Qudm | dscm/min| 34937 356.45 35105 352287
Osdm = Qsd/35.52

Isokinetic Rate, [ = 1 % 99.57 246 9.72 99.59

100°A3° Vi (std)/(min®(An/144)* Qad)

Concentration; Cer ug/scf 1.8056 20211 2247 20246
Total Chrome (Cer) = Wer/Vm(atd) Ceté ug/sct L5777« 17717 19771 L7755
Hexavalent Chrome (Cer§) = Wer/Vn(std)

Mass Flow Rate:(using outlet flowrate) ok’ by APCY Ma Iblyr 1.47 1.64 1.83 155
Total Chrome (Mer) = (Cor*Qsd*120°6*50)/4.548

oo M6 lb/yr 1.28 * 1.4 1.61 L4
Hexavalent Chrome (Mcr$) e (Cer6°Qsd*120°6*50)/4. 5408 megfamphe| 256E+00 [ 287E+00 | 3116400 | 2855400
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' CARB METHOD 425: CHROMIUM AND HEXAVALENT CHROMIUM EMISSIONS
P ral Dynamics . ) TEST DATE: 16,1793
‘ San Diege, CA - i SAMPLED BY: DCAE
{B: Tank 8 r Outlet e CHECKED BY: DEE
' AER: 7254 sl
. / - T SYMBOL | ORITS
- un 1
. Round Stack, Diameter ds inches 38.00
Rectangular Stack, Length ) L inches
Width w inches
Nozzie Diameter dn inches 0300
' Aversge Stuck Temperature __F degF | 581
Average Meter Temperature degF 75.4
Baromeisic Pressure Pbar in. Hp 30.04
Stack Static Pressure gg in. H20 0.16
I Ave Delts H dH in, H20 1387
|Avy Velocity Head ap in. H20 0.152
Avg sqri(dF) = sum(sqet{(dP)N sqri(dP) | in H20 | 0.3870
{Pitot Cocflicient Cp nono 0.84
' Cias Sample Volume Vo cuft | 101834
Mater Calibration Factor Y none 0.9975
Tois! Sampling Time min minutes 160
Stack Gas Oxypen Content 02 % 20,9
' | Stack Gas Carbon Dioxide Content CO2 % 0.0
Total Irapinger Gain (Water & Particulate) W grams 336
|Total Chrame (filter + imp. eatch + rinses) Wer yg pLh ]
l Totsl Hexavaleat Chrome (filter + imp. catch + rinses) [T | Wer6 ug 66 v
A an during test Amp ne 379
An = 3.14°(d0/2) An ag.in. [ 00787
Stack Arca, As = [3.14%(ds/2) ~ 2)/144 (round) _ As q. (. 7876 7876 7816 18758
' = L*W/144 (Rectangular)
Avg Stack Temperature, Ts = F3 + 460 T deg R 518.1 517, 5321 522.433333
Avg Meter Temperature, Tm = Fm + 460 Tes dee R 5354 | 5268 5359 5327
Cas Sample Volume at Standard Conditions, Vm(atd) auft. 1009681 100,054 93339 99.787
' Vn(std) = 17.647°Y* (Ve/Tm)* (Phar+dH/13.6) aLm, 2859 25833 2.785 2806
Water Collected, Wic = Ww-{Wiol)/1000) Wi grams 33593 32,700 31,590 32628
Volume of Water Vapor, Va(std) = 0.04647 Wic Vw(sid) cuft, 1.561 1.520 1.468 1516
Maoisture Fraction, Bws = Vw(std)/(Vm(std) +Vw(atd)) Bva none 00152 | 0.0150 0.0147 0.0150
Dry Stack Gas Moloular Weight, Md = (0.32°02) + Md g/g-mole | 28836 28.836 28836 28.836
(0.44*C0O2)+(0.23°(100-02 + CO2))
' Wet Stack Gas Molecular Weight, Mw g/gmole | 286N 28,674 84677 28674
Mw = Md*(1-Bws) + 18.0*(Bws)
{ Absolute Stack Pressure, Ps = Phar + Pp/13.6 Ps in. Hp 30.028 30,028 30.188 30,082
Stack Gas Velocity vs ft/sec 21,559 21.426 21.281 21422
vs = 85.49*Cp*sqrt(dP)* [sqrt(To/(Ps*Mw)))] vim m/sec 6571 - 6.531 6,487 6.529
vam = 0.3048 * vy —
Actual Stack Gas Flow Ratc, Q = 60*vz*Aa Q act/min 10,188 10,125 10,057 101229
Dry Sta Fow Rate (Dry, STP), Qsd | dscl/min | 10,261 10,220 9920 101339
(Qsgh= 17.647°Q* (1-Bwn)*(P/Ts) . Qum |dscmin| 29052 | 28936 22087 | 286917
Qsdm = Qsd/35.32
' Isokinetic Rate, I = 1 % 98.67 98.17 9.4 98.75
' 100* As*Vin(std)/(min®(An/144)* Qsd)
Concentration: Cer ug/scf 0.1476 0.1645 0.2064 0.1728
l Total Chrome (Cer) m Wer/Vm(std) Caré vghetf | 00655 0.0050 0.0997 0.0567
Hexavalent Chrome (Cer6) = Wer/Vm(std)
Mass Flow Rate: L “Mer b/ 0.12 013 0.16 0.14
Total Chrome (Mer) = (Car®Qsd®*120°6° 50 S;D
I — Mot tbfyr 0.0533 0.0040 0.0784 0.0452
Hexavalent Chrome (Mar6) = (Cer6*Qsd*120%6%50)/4.54c8 mg/amphr| 106E-01 | 8.06E03 | 152E-01 | 887E-02
Hexavalent Chrome (mg/amphr) = (Cor6*Qad*60)/(1000*Amp)
t ‘ 2 3
l o Or V] Me'rd/x@/}\r 4021 3o,  Co- 16/
I /(2 2040 xi0 "
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TRACER TECHNOLOGIES

PRELIMINARY TRAVERSE

SOURCE: Ve
DATE: 2 63
LOCATION: 2 J0S
STACK ID: i 4 M9
PITOT #/co: __ O8Y ‘ s w9
BAROMETRIC PRESSURE: 040 3R a1
STATIC PRESSURE: =92 72723
TESTED BY: BB [ SE, 3 as
TIME STAAT: END: y 37
0 w\s"
TRAVERSE | VELOCTY STACK SWIRL
POINT HEAD TEMP ANGLE
NUMBER IN, H20 DEa F DEG
) 027 S
% 020
3 Diy
A ALY
s 0.
b 04
? °-“\
q 01
4 0.5
1o 04L
3
&:- 0.3%¢.
AVG &g

N o

1{2“

4
[

ITATATERL B ,

|

L

i

—

~—

»

SCHEMATIC OF TRAVERSE POINT LAYOUT

Stack Otrensions

TRAVERSE | VELQCITY STACK SWIRAL
POINT HEAD TEMP ANGLE
NUMEER IN, H20 CEGF DEG
AVG:




TRACER TECHNOLOGIES
METHOD 5 PRELIMINARY CALCULATIONS

Source: General Dynamics/Lindburg Field

Date: 02/15/93
Pitot ID:

Tester: AJH
Test #: 7254-Cr

dP
0.238
0.20
0.13
0.12
0.11
012
0.14
- 017
0.25
0.12
0.1590

SVONOGBHON -

Temp
65
65
65
65
65
65
65
65
65
65

65.0

Yaw Angle

0O0000O00Q0O00QC0

0.0

0.4796
0.4472
0.3606
0.3464
0.3317
0.3464
0.3742
04123
0.5000
0.3464
0.3945

Location: San Diego, CA
Stack ID: Tank 8, Scrubber Inlet
Meter Box ID: 124



TRAGER TECHNOLOGIES
METHOD 5 PRELIMINARY CALCULATIONS

Source: ' Location: 30 Toh2E
Date: / Stack 1D: ol
Meter Box ID: i

Pitet ID:

Tester: ETH/SE
Test #:
Initial Calculations
Data Entry:
ts: S deg.F. ©~
Square(delta P) avg 0. 5945 .
detta P avg: o157 in. H2O
tm(est): 0 deg. F.
Bws(est): 0.02
Md: < §.8Y
Pbar: 89.77 in. Hg.
ps(est): - in. H20
Cp (0.84): e
theta: FoovF b0 Dhninutes
delta H @: ~T- 9957
Y: l.oo¥Y
Calculations:
Ps = Pbar + (ps(est)/13.6)
Ps= ﬁs‘é"z inHg+ (%2 _inHaM36) = _2 .83

Ms = Md(1-Bws(est.)) + 18 (BWS(est)

Ms=__ 2% (1097 y+18(__ 002 )= _4d8+2%
vs = 85.49%(Cp)*(Square(delta P)avg)*[(ts + 460)/Ps*Ms)] ~ .5

VS = DA\ ft/sec _ AR
Dn(ideal) = 9.5618 = [37.8%(ts + 450)/(vs-mew-|=s~(1-sws(es:))*520)'i"~ 5

On(ideal) = __0.25 _

Dn(actual) = __ 0. ? in

Nozzle ID:

An(actual) = (Dn~ 2)*pif(4*144) = _ 4.9) 50 + square ft

K= 846772/'; }(zn) ~ 4 * (deita H@) * (Cp) ~ 2 * (1-Bws(est) ~ 2 * Md/Ms * (tm+450)/(ts +460) * Ps/Pm
K=_ 9

for isokinetic sampling: delta b = deitaP * K




TRACER TECHNOLOGIES
METHOD S PRELIMINARY CALCULATIONS
Source: General Dynamics/Lindburg Field Location: San Diego, CA
Date: 02/15/93 Stack 1D: Tank 8, Scrubber Inlet
Pitot ID: Meter Box ID: 124
Tester: AJH
Test #: 7254-Cr
Initial Caleulations
Data Entry:
ts: 65.0 deg.F.
Square(delta P) avg: 0.3945
delta P avg: 0.1590 in. H20
tm(est): 70 deg.F.
Bws(est): 0.02
Md: 28.84
Pbar: 29.99 in. Hg.
ps(est): -2.2 in. H20
Cp (0.84): 0.84
theta; 60 minutes
dettaH @: 1.9457
Y: 1.0044
Yaw Angle: 0.0 degrees
Caleulations:

Ps = Pbar + {ps(est)/13.6)
Ps = 29.83

Ms = Md(1-Bws(est)) + 18 (BWS(est.)
Ms= 2862

vs = 85.49%(Cp)*(Square(delta P)avg)*[(ts + 460)/Ps*Ms)] ~.5
vs = 221

Dn(ideal) = 9.5618 * [37.5*(ts + 460)/(vs*theta*Ps*(1-Bws(est))*520)] ~.5
dn(ideal) 0.268

Dn(act.) = 0.3
Nozzle |D:

An(actual) = (Dn~2*pi)/(4*144) = 4.91E-04

K = 846.72 * (Dn) ~ 4 * (delta H@) * (Cp) ~ 2 * (1-Bws(est)) ~ 2 * Md/Ms * (tm+480)/(ts+460) * Ps/P

“= 9071

for isokinetic sampling: deltaH = delftaP * K



TRACER TECHNOLOGIES

SAMPLE TIME AND VOLUME CHECK
(GAS METER VOLUME, Vmstd [1o
TEMPERATURE OF STACK, Ts LS
VELOCITY OF STACK, Vs 22 2
NOZZLE SIZE, An SO 300
STACK PRESSURE, Ps 29.87
STACK MOISTURE CONTENT, Bws .02
STANDARD TEMPERATURE, Tstd AT TSy

- SAMPUNG TIME, Theta*

*Theta = (91.4288*Vmstd* (Ts +460))/(Vs*An2*Ps*(1-Bws) *(Tstd)
LENGTH OF TIME PER SAMPLE POINT TO THE NEAREST HALF MINUTE:
Theta/# OF POINTS =

LENGTH OF TEST, # OF PQINTS * TIME/PT :

SAMPLE VOLUME FOR ACTUAL NOZZLE AND SAMPLE TIME:
Vmstd = (60*Vs*Theta*Pi*An2*Ps*(1-Bws)*Tstd)/(Ts*Pstd*4*144)
Vmstd =

SAMPLE RATE:

SR = Vmstd/Theta, =

-

LA |
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SOURCE: Gunernd Dy nauny ;

pate: (6

Feb 23

Locanion: Outled

STACK ID:

PITOT #/Co:

I/oﬁq

BAROMETRIC PRESSURE: 3 o.o0M
STATIC PRESSURE: = 0,16 - 20,05

TESTED BY:

D. Crow

TIME START: %30 END: 0792

TRACER TECHNOLOGIES
PRELIMINARY TRAVERSE

N
ol

SCHEMATIC OF TRAVERSE POINT LAYOUT

S

A U A

TRAVERSE | VELOCITY STACK SWIRL
POINT HEAD TEMP ANGLE
NUMBER IN. H20 CEGF DEG
L) 0.1¢ | 86° - lo80
(2 ©.19, 255
3 o) 448
M| 0.3 e Eok)
S 0.AL q.50
€ |bwe .53
7o\ . 2447
Z 0.15 28.50
= 0.5 21,27/
lo o\} 23.5L
\ 0.10 2545
I~ | 0.09 237, AD
{gp— = |0, An07
Ap= loiss8
AVG:
ot 6 3. ~o.oL
. 66518
e
‘m‘-' 70

7

K
—%—-—9

",

—

\‘.—u—

Stack Dimensions

TRAVERSE | VELOCTY STACK SWIRL
POINT HEAD TEMP ANGLE
NUMBER IN. H20 DEG F pee
N 0.2
Z | oM
b4 0.14
v | o8
s 1019
é o.l6
7 | 80
g | v
? | o5
lo 0.14
o
12 | p,\D
AVG:

Ms =25.61. oH 19344

v, - 2206
ofns 0.239

Y- o915
#3939 35




TRACER TECHNOLOGIES
METHOD 5 PRELIMINARY CALCULATIONS
Source: General Dynamics/Lindburg Field Location: San Diego, CA
Date: 02/16/93 Stack |D: Tank 8, Scrubber@_efl j
Pitot 1D: Meter Box |D: 839851
Tester: DC/SE :
Test #; 7254-Cr
. dP Temp Yaw Angle
1 0.16 56 Q 0.4000
2 0.19 56 4] 0.4358
3 0.22 56 0 0.4690
4 0.23 56 0 0.4796
] 0.22 656 0 0.4690
6 0.20 56 1] 0.4472
7 0.17 &6 0 0.4123
8 0.15 56 0 0.3873
9 0.15 56 0 0.3873
10 0.13 56 0 0.3606
11 . 01 56 0 0.3162
12 0.09 56 0 0.3000
13 013 86 1} 0.3606
0.14 56 0 0.3742
0.15 56 0 0.3873
- 0.15 56 0 0.3873
17 0.15 56 0 0.3873
18 0.16 86 - 0 0.4000
19 0.17 56 Q 04123
20 0.17 56 0 0.4123
21 0.15 56 Q 0.3873
22 0.14 56 0 0.3742
23 0.12 &6 0 0.3464
24 0.1 56 Q 0.3162
0.0 0.3921

0.1558 56.0

-t ok ek
[+ 34,




TRACER TECHNOLOGIES
METHOD 5 PRELIMINARY CALCULATIONS

Source: General Dynamics/Lindburg Field Location: San Diego, CA .

Date: 02/16/93 Stack ID: Tank 8, Scrubber Outlet
Pitot ID: Meter Box ID: 839851
Tester: DC/SE
Test #: 7254-Cr
Initial Calculations
Data Entry:
ts: §6.0 deg.F.
Square(delta P) ava: 0.3921
delta P avg: 0.1558 in. H20
tm(est): 70 deg.F.
Bws(est): 0.02
Md: 28.64
Pbar: 30.04 in. Hg.
ps(est): 0.16 in. H20
Cp {0.84): 0.84
theta: 60 minutes
detaH @: 1.8346
Y: 0.9975
Yaw Angle: 0.0 degrees
Calculations:

Ps = Pbar + (ps(est)/13.6)
Ps=  30.03

Ms = Md(1-Bws(est)) + 18 (BWS(est)
Ms= 2862

vs = 85.49*(Cp)*(Square(deita P)avg)*[(ts + 460)/Ps*Ms)] ~ .5
VS = 21.82

Dn(ideal) = 9.5618 * [37.5%(ts + 460)/(vs*theta*Ps*(1-Bws(est)*520)] ~ .5
dn(ideal) 0.297

Dn(act.) = 0.3
Nozzle ID:

An(actual) = (Dn~2*pi)/(4*144) = 4.91E-04

K = 846.72 * (Dn) ~ 4 * (delta H@) * (Cp) ~2 * (1-Bws(est) ~2 * McMs * (tm+460)/(ts+460) * Ps/P
K= @ 035

for isokinetic sampling: deltaH = deltaP * K
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Type Sampling Probe: __ 4 < \aud

l best &/
l TRACER TECHNOLOGIES .
TRAVERSE SOURCE TEST DATA -
TestNo: slafet H | Dato; _2// /%3
I Samping Location: Yiss Dussoia Tonh HQ Sample Traln: /2
Pre-Tout Loak Checkc: ' Pout-Teet Laak Checic
o (1 00Fm@ L shgwce For: am@ *Hg vz
I Prode: @ma * g vac Probe: e “Hg e
Pt ube Laak Crwcic __ b ) Ploltbe ek Cracke )
l - - am ¥ M‘La v [ L - -
l P (oo |1 _{_L‘if_’tﬂ_ D% GG a2 4‘% ) 51
s 75158 1035 1 big | Y 7 1S IS 1~
[ g0 Jelnu [ode y_z_m__s_:,g S1169 |bs 1M |-
@ {90 bt 1030 Wl "ty e A /700 R
B o T -
- 0 | 2 o] (£ | 2,(s24 22 S ) |72 Hde US
v o gL To b 03 27 ?ﬁ
X A X0 71139 16, 245 6%’
I @ 5.2 I 7m02% 16216 10wl a0 S8 ﬁ
vy L0 '71"('1-“.) [0) o) Aol % ;,2 [pf[ x)
I \1’3‘“}‘%‘) 80 121 A7 m{g 7% ‘&_ v
4o, 4o } 9 v 12 .0
2 “'%‘b {Y TP T Bk SZ(75 E*a—fj'/s""' -
@ @ T sElowlle 1 Ny Ca MY
a0 d | 4 s 1151210 )
I- ss:.“ I} FOUD (h2r| Lo ﬁ 2% % f%g
(,(‘J\.. g% %03.\§Q7'.1‘7_. y ‘g’l 27 1598 it
W UE ﬁn . LY ENL) 15 %% I%, A
I (‘of"\) Wi L0 A {9 . 0% 2 |
7[00 3 | o 1‘5% 5317817 72
Teu yo 19.¢C 1O . J\"‘A ) <
l & (€0 Jor 1oL (3% (132 =
o RO 1S Ok 164 (LA 1} ks [
I ® 0 KRAEO )
LY s 2
I Nozzle #: Mi2 200 (%0 6390 0501 ofy Recorded by: _ANIE
; I-__"\-\'ma Nozzle Diameter: (0300 - ¥ pitet Factor: __ 087
x<. - Barcmetric Pressure: _30.0Y *HgA
I Static Prassure In Steck: HgA (+/ -1 g
Calibration Data Firal ‘nitial’__ Net
inclined Manometer:_3™ (Cal___NA__) impinger #1355 603>
I Pitot Tube No.: (Cal: ) impinger #2 4919 53§.7
Potentiometer No.: (Cat: ) impinger #3  GRLY (0.3
Thermocouple No.: (Cal: ) impinger #4 - -
I Gas Meter Na.: A {Cal: )
Meter Corr, Factor: iQQ!‘-\ Total Wt Gain; i_%




l A L/ .
I TRACER TECHNOLOGIES )
TRAVERSE SOURCE TEST DATA
TestNo.: _| . Date; {2y
Samping Locatiore il — Imbe 98" Sample Traim: Y
1"
I Fra-Toat Laak Chwelc: Pom-Teat Lamk Chcic " o 0.0k ¥
oo @ “Hg vac - an® hgwe 17 0.0%3
Probe: cn@ * Hg v Praba: om @ SHavae
I ot tubs Laak Chacic ) Pt tubae Loak Checls ___T_)
i PR EEEH R .
WL (Al . i%”u 2 1ol Lo S (14 | 72
I 3’} ul Y i W\l TLOV A A\ 74 A y
o ¥ R ST AT oL L V) MX 7170 {7 |
ol 12 m.mm. ; \l-t:,l‘ L 1% ‘;3!9 ?7
Jle AR, VA Lo\l L. s{ {7z
I 7 - 71 O 160 110 Lim /31 7
uﬁ 2%_ .\l\\ ATy A 31 iﬁ 2
Ly A 4 G:
l 428 ET L {ON &5 1ot ) =4 3%' %_;__7__
8:w.’é:» . 5,1 g_‘l‘ Qg t‘% Al 51 17¢ o)
| . \ (S 16 17 !
I O R ] ‘h‘{D,,[gerD.l S71157 §€) 77 ———
1Y 40 £12.300 | ,L‘g;_ L1 4& &7, 2% yii \
x ffe00 009 [0 2] [ Yot 19 1f
l 'PM": 1 M B 7 A [ 3 ﬁ T
&%ﬁ@o’: on /) yd N L .
8l I3 o |0, 7 3% 75 &) % %l Z( 19 |
NEY? ALK cm 1V 7]
I 60 AT, 1 TNk I Y ] O
Ry CZA - BT T 2R 5077 [ |7
i IF
l 1| &% Tl OW T0 TWH LT SU 177 12212
@ M a3 L3 LS (LR A7 172 11
o R 7 Gldgs¥ J&‘g 2T\ U128 17217
I W g3 942 V¢ WIIVU S0 ) 72 19
LY J - —
N4, 5%3]e. a7 ¢ .81 161725 XN
I Naxzie # 48f 0.43> Recorded by:
6’50\ Nozzie Diameter: * Fitot Factor:
\ Barcmetric Fressure: *HgA
I Static Presaure In Stack: "HgA (+/- *H20)
Calibration Data Final fnitial  Net
inclined Manometer: (Cal: __NA__) Impinger #1
I Pitot Tube No.: (Cal: ) impinger #2
Potentiemeter No.: (Cal: ) impinger #3
Themocauple No.: {Cal: ) Impinger #4
l Gas Mater No.: (Cal: )
Meter Corr. Factor; Tatal Wt Gain: —_—
I Type Sampling Probe:
-2‘__4‘252_7-_;\ LEAY CorRECrion \.’MM:V“"@"Z—% SR
i i = 14 S35 ~((033- £2) 72"



el

ool 4;-._1_
TRACER TECHNOLOGIES )
L TRAVERSE SOURCE TESTDATA !
est No.: Date: “I"G
mmmww Sampio Train:_I 2
o/
Pro-Tot Laak : Post-Test Laak Chcic
Free_8) QCTS:Q \O *Hgwe A @ *Hgwc
Probe: cmd *Hg va ’ Probe: dm @ * g var
Pt e Laak Chacki =) (it e Laak Chacks ______)
\cb\\ ~m |
g 0 |1 L{ZANRYREE om b Gl__tpas
e SR R
U £ \, b.u} = 20
s %‘Q&S_Bﬁhﬁ_% 29[ |ZX k 220
il S0 |
2 - ) 1 _l2u 1904 S5 11D
¥ AL D 7 ha
oy ‘mgb_ @g_ﬂ T 1764 Ty K) ]
71L.3% 9.9 - X\ g’% -2y %
1 s | ng 2 I e 1
3 %x_\ el Jad {av 2 v & | }Y
dv\’ TS 58 1001 NG 149 §%y |7 | % |
$&% g R 1675 b [2.47 M7 7%
Wl 44 a0A.\4, | Dan Tyq vq % 73 1538 (L
MY Q5. 5V 1O pn12wgla.¢8 J | (5 _L&_
! ) 8']” 512272l 3‘75 2l
w5 i BN g;z 1229 9. 2L 22170 16 ziy_
[ 50 (T D22 071709 _5‘?',1 7517 ;s_
|60 21181 1o by 4.0 207 S 1 167 W
o\ 540" 4
“ 5 ,TU9 T6y s 175 ey | 7¢ S 1
> 2[%% 6.{% Ld SIS < [ {eq [V
" ) 7)\‘) 2+ ¥ _L,gb - 7 %) {10
ol 9% al QN M |\ LS) oY |7 o
SIS e n7lon et (SRl sY 711 7410
o R 2
Nozzie #: WTE- SN O Recorded by
Nozze Diameter: (2. 360 * Pitot Factor:
Barcmetiic Pressure; __ 30,049 *HgA
Static Pressure in Stack ‘HogA (#/~ =2.%. ‘HM)
Calibration Data Final il Net
Inclined Menometer:_( 24 (Cal:___NA__) impinger #1  (81.2 F¥LL
Pitot Tube Ne.; (Cal: ) mpinger #2 S22 S¥0 ¢
Potertiometer No.: (Cat: ) impinger #3  (dol-b C4IY
Thenmocouple No.: (Cal: ) Imginger #4 _
Gas Meter No.: [2:{ (Cal: }
Meater Corr. Factor;_/, OO Total Wt Gain: 72

Type Sampling Probe: é\ g S #



Type Sampling Probe: 51 at

I TRACER TECHNOLOGIES i
TRAVERSE SOURCE TEST DATA
Test No.:m Date; __2[I6(%
Sampling Location: ‘°\ py g Sample Train: __J 21 /
l . go1e)7"
Pra-Teut Laak Chazit: Posk-Tast Laak Cwcic
. e _— ) e Y. - CLL
Probw: cm @ *Hg ves Probe: cm@ g wac
I Fach tube Laak Checki ______ ) Frottube LaskGhecie ____ )
-- 51T - _QT; T 0 g 177 17
I vl M LY SN e XTdiv Jol 1t ) G .0
< 240G o L2 110t t o 2 | B0 |
ul 2 a0 (U e \.q LD 22 (.
I *rm 545 [0 %& T.& lgr uoj) A 6k 1
i o . 3 (s Xs) 0
el 2 \ W el ol ol oY Zl‘;_ﬁ_ 5-0
l M) ?Cq{ J.t\“.t Lol 1Lt SOITH 1L %,
Y v Gl \ o\ /
o 32 SR B !ei _\%F"E Sy ’é_fa U_t._'h
g 1. O M GO | E 115 LI L] 52175 {.R
l ” N qw._ [ 1_&)0 I PR S lig e /5
2 Jdo X | L S
1043 .y ?ﬁﬁ‘ﬂ 322 ] 5|,'77%' 517'
l w ¢ - ALy O '.{u_l-l- 11‘25‘7:120 ‘
| 12 ?g@% _&ﬁ»‘ l,'g‘ gd % SO190
WG T\, " (,;7,/; ) 75 ;g):) &0
| W20 s TR N T (TRI1T0146
= 2y A0 {040 112 ,;L 1Y St 1S 17 11.0
& % | 4 Qall i1l 1HA Q11 | 20146.0
l /\M 11 2¢ % Oy i\~ LM ST [l | 7012.0
T Gt AR QLG EZ IVATL D SUL17Y |26
S ST A 01O (2 1% 15 70 130
l “14o gt s ] 0S| (A-T1%% | 1% ¢ 170 190
i
<. 9i%|0.203]| £2.L 1525 571 176.5] . /22
l Nozzie #: N V3P o 4¢3 Recordedby: __ 10 /1~
: Nozzle Diameter: M . Pitat Factor: QXi
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3.0 SOURCE TEST PROGRAM DES ON

3.1 Testing Contractor

The source testing will be performed by Team Environmental Services Inc., Tracer
Technologies Division. Team Environmental Services has been approved by the Air
Resources Board to conduct .compliance source testing on behalf of the Air
Resources Board pursuant to Section 91200-91220, Title 17, California Code of
Regulations.

3.2 Program Organization

Technical and project management for Team Environmental Services, Inc. source
testing group is located at their San Marcos corporate headquarters. Field technician
and engineering support is provided at this location.

33 Program Objectives

The objective of this test program is to determine the mass emission rate of
hexavalent and total chromium from Tank #8'’s scrubber exhaust with the scrubber
on and with the scrubber off Testing will be performed while the tank is being
operated in a normal manner. Each emission test will measure consist of three 1-
hour tests. Stack gas flow, moisture, mass of hexavalent chromivm and mass of total
chromium will be measured. As no combustion process is involved, ambient air will
be assumed for gas concentrations.

4.0 SOURCE TESTING PROCEDURES
4.1 Instrumentation and Equipment Description

Nutech stack sampling equipment will be used with glass-lined probes and glass
nozzles. TEAM’s source testing van will be used as a mobile laboratory to recover
samples in the field.

4.2  Test and Analytical Methods

A modified California Air Resource Board Method 425 will be used for this testing.
The modifications will be in the type of impinger solution, elimination of a Teflon
filter and analytical detection method.

The most recent and sensitive analytical method for hexavalent chromium is an Ion
Chromatography (IC) separation followed by UV/Vis detection. This method gives
a 0.01 ugm/1 detection limit. The impinger solution required to get this detection
limit is a millimolar carbonate/bicarbonate solution. Hexavalent chromium has been
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proven to be stable in this alkaline solution. As no particulate matter is produced by
the process, we are proposing eliminating the use of a Teflon filter. With the
elimination of the Teflon filter, we propose connecting the glass probe to the first
impinger with a length of Teflon tubing, All material used in the Method 5 sampling
train will be glass or Teflon. The wash solution used in the recovery will be the
impinger solution.

The samples will be sent under chain-of-custody procedures to West Coast Analytical
Services, of Santa Fe Springs, California for analysis. Hexavalent chromium will be
analyzed by Ion Chromatography/UV-Vis Spectroscopy. Total chromium will be
analyzed by Inductively Coupled Plasma/Mass Spectroscopy (ICP/MS).

We will be collecting approximately 40 dscf of sample for this testing. Using the
detection limit of 0.01 ugm/l and an assumed recovered sample of 0.250 1t, this would
lead to a lower limit of detection of 0.0025 ugm of hexavalent chromium. This
calculates out to 6.25 x 10~ ugm/dscf of hexavalent chromium., Using an assumed
flow rate of 8700 dscfm, this result would calculate out to 32 ugm per hour of
hexavalent chromium, or 7.2 x 102 Ib/hr at the detection limit. This value is four
orders of magnitude more sensitive than has been reported previously for this facility.

43  Reporting Format
Table 4-1 shows an example of how the data will be reported.

TABLE 41 CHROMIUM DATA SUMMARY TABLE

PARAMETER TEST #1 | TEST #2 | TEST #3 AVG II

Total Cr (ug)’ |
H

Total Cr* (ug)!

Volume Sampled, (dscf)

Mass Flow (dscfm)
pghdsct Cr
ug/dsct Cr+
pg/hr Cx
ng/hr Cr*
To/hr Cr

T/ Cr+é
1 Blank corrected values.

l/
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The field dry gas meter and flow orifice is calibrated against a wet test meter on an
annual and bimonthly basis. The field dry gas meter and flow orifice is also field
post-checked on every test.

54 Data Validation

The compliance test specify quality assurance procedures to be followed. Team
Environmental Services follows these procedures for particulate and gaseous analysis.
Pretest and post-test leak checks are performed on the source train, pitot tube lines
and gas sampling lines. All materials that come in contact with a sample are suitable
for temperature and purposes of the testing. The sample train components are
configured properly to avoid sample interference. Preliminary sample and velocity
traverses are performed to insure proper sampling conditions and absence of ¢yclonic
flow. The set-up calculations are configured to meet method requirements for
minimurn sample time and volume requirements.

Current CARB certifications are maintained for the test procedures performed.
Finally, audited spreadsheets are used to calculated emission testing results. Check
spreadsheets are prepared and filled out to double-check field results,

5.5 Participation in EPA, CARB or APCD Audits

Team Environmental Sexvices, Inc. is a contract source tester for the South Coast Air
Quality Management District and participates in their contract source testing audit
program. In addition to this, we are a participant in EPA’s performance audit
program.

5.6 Internal Audits and Corrective Action

Team Environmental Services assigns its own unique job number to each test using
a npumerical system. A job jacket is created for each job number and all raw data
along with a copy of the report is stored in this job jacket. This job jacket is kept in
a secured area and stored for a minimum of 5 years.

All analytical work and reports are reviewed by the quality assurance officer prior to
issuance of report. '

5.7 Documentation
All Team Environmental Services source testing reports contain appendices that

contain all quality assurance, laboratory and feld data information. Appendix A
contains typical field data, quality assurance check forms and calculated data forms.




TRACER TECHNOLOGIES
PRELIMINARY TRAVERSE

i
/ \ ! ! Stack Olmensions
=)
+—=

SOURCE: ’
LOCATION: I -
!
PITOT #/Ca: ;
i S M
BARCMETRIC PRESSURE:
STATIC PRESSURE: S—
TESTED BY:
TIME START: END: SCHEMATIC OF TRAVERSE ALINT LAYOUT
TRAVERSE | VELOCITY STACK SWIRL TRAVERSE | VELOCITY STACK SWIRL
POINT HEAD TEMP ANGLE POINT HEAD TEMP ANGLE
NUMSER IN, =20 DEZF DEG NUMBER IN. H20 OEGF RES
AVG: AVG:




TRACER TECHNOLOGIES
METHOD § PRELIMINARY CALCULATIONS
Source: Location:
Date: Stack ID:
Pitat 10: Meter Box 1D:
Tester:
Test #:
Initial Calculations
Data Entry:
ts: deg. F.
Squere(delta P) avg .
delta P avg: in. H20
trn(est): deg F.
Bws(est):
Md:
Pbar: in. Hg.
ps(est): in. H20
Cp (0.84):
theta: minutes
deltati @:
Y:
Calculations:
Ps = Pbar + (ps(est)/13.6)
Ps = inkHg + ( inH2)/13.6) =
Ms = Md(1-Bws(est.)) + 18 (BWS(est.)
Ms = (- _) + 18( =

vs = 85.49*(Cp)*(Square(delta P)avg)*[{ts + 460)/Ps*Ms)} ~ .5
Vs = f/sec

Dn(ideal) = 9.5618 = [37.5*(ts + 460)/(vs*theta*Ps*(1-Bws(est))*520)] ~ .5

Dn(ideal) =

Dn(actual) = in

Nozzle 10:

An(actual) = (On "~ 2)*pi/(4*144) = square ft

K=84672* D)4 * (delta H@) * Cp)r2~(1 -Bws(est))~2* Md/Ms * (tl'l‘l+450)/(ts+460) * Ps/Pm
K=

for isokinetic sampling: delta H = delta P * K



TRACER TECHNOLOGIES
. TRAVERSE sQURCE T=3T DATA
Test NI L2
Samg.nz ocaticr Samole Traim: ________|
' FresTer Jaix Sheek: St Vet 2ax Theck:
Filkme am@ " Mg vac Hiner am@ * g vag
. . Prooe: =@ *¥g vas S+20e; am @ * g vae
ot nioe ek Cheeic ) (g tupe wtbs Sheek )
1 mem o twmow S Samarr - - | = Srver - - v
l - " on e ety T Swasmint - o ‘o Teg * -
' - = e L L - L4 r - " -
[aa ]
I { i { i ! { |
i ! ' ! i |
i | | t ! : ‘ !
l | . ] 1 |
| I ! | l | i
' ] I | [ ' : T
l | [ l i i ; a
| ! i | i i ! '
! [ ! | i : i i
i I ! | | i | i [
l l u [ I i : ! !
! i | i I i !
i | i i i i : { ]
' ! | | | | | ] ! i
| | { ! ! ! !
| { ! | ! ! ' i i
l I ! | i i { | ' !
; | | | i [ | ~ - ‘\
i | | i ! : i i
l ! l | i | i i
| | | | | i
| i ! l = :
| J { I ! |
l | l | ! : [
I | I [ | i
' [ I I | | !
l | I [ I | | [
| | | | | i [ |
Nezzie = Recorses by:
I Nezie Jiameter: _______ Pitat Fasior;
' Sarcmetis Pressure: "HgA
Sutic Fressure in Stack: ‘HgA (=~ *=20)
I Caiidration Data Finai lnitial  Net
Insiined Manometer: (Cal: ___NA__) imzinger #1
' Fitat Tuze No.: (Cal: )] impinger #2
Fotentometer No.: (Cal: ) tmzinger #3
Thermessudie Na.: (Cal: ) tmzinger #4
Gas Meater No.: (Cal: )
I Meter Cor. Facter: Teal Wt Gain:
l Type Samsiing Prape:




TEAM ENVIRONMENTAL SERVICES INC.
VELOCITY FOR MASS EMISSION CALCULATIONS

Source: APCD Example Location: Anywhere
Date: 06/03/92 : Stack ID: APCD Exampl
Cp: 0.84 Meter Box ID: 124
Tester: Pbar: 29.92
Test #: ' Static: 0.00
Ps: 29.92
Traverse Stack Diameter:
Point dP Temp dP~0.5 | Velo _
1 0.80 83 0.8944 51.47 %02: 15.00%
2 0.70 92 0.8367 48.55 %CO2: 5.00
3 0.80 100 0.8944 5§2.27 %N2; 80.00%
4 0.72 103 0.8485 49.72 %H20: 10.00%
5 0.55 106 0.7416 43.57 Dry MW: 29.40
6 0.45 103 0.6708 39.31 Wet MW: 28.26
7 0.60 104 0.7746 45,43
8 0.75 92 0.8660 50.25
9 0.82 83 0.805% 52.11
10 0.75 78 0.8660 49.61
11 0.57 76 0.7550 43.17
12 0.50 74 0.7071 40.35
13 0.50 74 0.7071 40.35
14 0.50 74 0.7071 40.35
15 - 0.50 74 0.7071 40.35
16 0.50 74 0.7071 40.35
17 0.50 74 0.7071 40.35
18 0.50 74 0.7071 40.35
19 0.50 74 0.7071 40.35
20 0.50 74 0.7071 40.35
21 0.50 74 Q.7071 40.35
22 0.50 74 0.7071 40.35
23 Q.50 74 0.7071 40.3%
24 0.50 74 0.7071 40.35
25 0.50 74 0.7071 40.35
Avg: 0.5804 82.2 0.7581
From avg(dP) ~0.5 | 43.60




TRACER TECHNOLOGIES
TRAVERSE SOURCE TEST DATA
Test No.: Date:
Sampling Location:

Tirw Gas kot Sk ) Probe Hot Bax Orysr Wty tomp Vatuum
On Reading Valnchty SORT af Tenwp Sak Temp Tamp Temp F Hg
o Flead £ ™ F F F ] cut

880,725 e ) _
1 0.180 0.4243 79 0.26 59 80 79 3.0
2 1.000 1.0000 79 1.47 59 79 78 6.0
3 2.700 1.6432 75 3.96 60 80 79 8.0
4 2.300 1.5166 75 338 60 81 79 7.0
5 2.100 1.4491 74 3.08 60 83 79 8.0
6 2100 1.4491 76 3.08 61 8s 79 8.0
7 2100 1.4491 75 3.08 60 86 80 8.0
8 2100 1.4491 76 3.08 60 87 79 8.0
8 2.000 1.4142 75 2.94 59 88 80 7.0
10 1.500 12247 75 220 59 aa 80 5.0
1 0.200 04472 75 0.29 58 87 81 3.0
12 0.100 0.3162 75 0.18 57 87 a1 3.0
13 0.200 0.4472 75 0.29 57 a2 80 3.0
14 0.850 0.9220 75 124 56 az 80 4.0
15 2.500 1.5811 76 8.67 55 86 a1 7.0
16 2.500 1.5811 76 3.67 §s 87 a1 8.0
17 2.200 14832 7% 323 56 88 B1 7.0
18 2200 14832 76 aza3 56 89 82 7.0
19 2.300 1.5166 76 3.38 57 90 a2 7.0
20 2.400 15492 76 as2 57 92 83 7.0
21 2.300 1.5166 76 3.38 57 g2 83 7.0
22 2.600 16125 76 382 57 92 8 70
23 1.500 1.2247 76 2.20 58 g2 84 5.0
24 $28.535 0.150 0.3873 76 0.22 57 80 84 20
avg 1.6700 758 2.451 570 836 6.1
47810 sqrdP= 1.2120
550.0 530.0 20.0
539.0 537.0 20
495.0 494.0 1.0
744.0 740.0 4.0
27.0 pms



CARB METHOD 425: TOTAL AND HEXAVALENT CHROMIUM

PLANT: TEST DATE:
LOCATION: SAMPLED BY: JS,RH.AH
SAMPLE SITE: CHECKED BY: DEE
TEST NUMBER:
‘Data Entry SYMBOL| UNIIS | DATA
Test Number -- -
Round Stack, Diameter ds inches 42.00
Rectangular Stack, Length L inches
Width W inches
Nozzle Diameter dn inches 0.190
Average Stack Temperature Fs degF 75.8
Average Meter Temperature Fm degF 83.6
Barometric Pressure Pbar in. 29.11
Stack Static Pressure Pg in. H20 -2.8
Avg Delta H dH in. H20 | 2451
|Avg Velocity Head dpP in. H20 1.67
Avg sqrt(dP) = sum(sqrt(dP))/N sqri(dP) | in. H20 | 1.2120
Pitot Coefficient Cp none 0.84
Gas Sample Volume Vm “cuft 47.810
Meter Calibration Factor Y none 1.0044
Total Sampling Time min minutes 60
Stack Gas Oxygen Content 9) % 20.9
Stack Gas Carbon Dioxide Content CO2 %o 0.0
Total Impinger Gain (Water & Particulate) Ww grams 27.0
Total Chromium, Cr Wer ug 1.20
Total Hexavalent Chromium Wer6 ug 1.30
Total Chromium Blank Wb ug 0.48
Total Hexavalent Chromium Blank W6b ug 0.21
Net Total Chromjum Wer-Wb ug 0.72
Net Hexavalent Chromium Wer6-W6b]  ug 1.09




CARB METHOD 425: TOTAL AND HEXAVALENT CHROMIUM

CALCULATED DATA
PLANT: TEST DATE:
TEST NUMBER:
Calculated Data SYMBOL| UNIIS | DATA
Nozzle Area, An = 3.14%(dn/2) "2 An sq. in. 0.0284
Stack Area, As = 3.14%(ds/2) ~ 2 (round) As sq. ft. 2.621
= L*W/144 (Rectangular) o
Avg Stack Temperature, Ts == Fs + 460 _Ts degR 5358
Avg Meter Temperature, Tm = Fm + 460 Tm degR 543.6
Gas Sample Volume at Standard Conditions, Vm(std) | cuft. 44.970
Vm(std) = 17.380*Y*(Vm/Tm)*(Pbar +dH/13.6) cu.m. 1.273
Water Collected, Wic = Ww-[Wimp+Wsolv)/1000] Wic ms 26.999
Volume of Water Vapor, Vw(std) = 0.04647*Wic Vw(std) cu.ft, 1.255
Moisture Eraction, Bws = Vw(std)/(Vm(std)+Vw(std)) Bws none 0.0271
Dry Stack Gas Moleular Weight, Md = (0.32*02)+ Md g/g-mole | 28.836
(0.44"‘C02)+(0.28*(100-02+C02))-
Wet Stack Gas Molecular Weight, Mw | g/g-mole| 28.542
Mw = Md*(1-Bws) -+ 18.0*(Bws)
Absolute Stack Pressure, Ps = Pbar + Pg/13.6 Ps in. Hg | 28904
Stack Gas Velocity vs§ ft/sec 70.142
vs = 85.49*Cp*sqrt(dP)*[sqrt(Ts/(Ps*Mw))] vsm my/sec 21.379
vsm = (.3048 * vs
Actual Stack Gas Flow Rate, Q = 60*vs*As Q acf/min | 40,491
Dry Stack Gas Flow Rate (Dry, STP), Qsd | dscf/min| 36,933
Qsd = 17.380*Q*(1-Bws)*(Ps/Ts) Qsdm |dscmy/min| 1,045.7
Qsdm = Qsd/35.32 '
Isokinetic Rate, I = 1 % 99.16
100* As* Vm(std)/(min*(An/144)*Qsd)
Concentration of Total Cr in Gas Stream, Cr/Vm(std) Cer ug/cuft | 0.0160
Concentration of Hexavalent Cr in Gas Stream, Cr+6/Vm(std) Cceré ugfeuft | 0.0243
Emission Rate of Total Cr, Ccr*Qsd*60 Merm ug/hr 35,479
Emission Rate of Hexavalent Cr, Ccr6*Qsd*60 Mcrém | ug/r 53,776
Mass Flow of Total Cr, Mcrm*10~-6/453.6 Mcr Ib/hr | 7.822E-05
Mass Flow of Hexavalent Cr, Mcr6m*10~ -6/453.6 Ws 1b/hr 1.19E-04
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SOURCE TEST PROTOCOL
Submitted to:

San Diego Air Pollution Control District
9150 Chesapeake Drive -
San Diego, CA 92123-1095

Submitted for:

Mr. Randy Venier

General Dynamics
P.O. Box 85377

Mail Code MZ-88-2520 .
San Diego, CA 92186-5377

Prepared by:

Team Environmental Services

Tracer Technologies Division

970 Los Vallecitos Blvd #100
San Marcos, CA 92069

CARB Approved Independent Contractor No. G-741
November 20, 1992
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EXECUTIVE SUMMARY

Firm Tested:
Address:
City:
Contact:

Source:

General Dynamics

Lindberg Field Facility, Building #1
San Diego, CA 92186-5377

Mr. Randy Venier (619) 542-7079

Chromic Acid Anodizing Tank #8 Scrubber

Proposed Dates:
of Testing

Test Requested by:
Contact:
Test Performed by:

Test Objectives:

Test Methods:

Permit Number:

Week of December 7th

San Diego Air Pollution Control District

Mr. George Mazis, SDAPCD

Team Environmental Services, Inc.

Quantify hexavalent and total chromium emissions from a
chromic acid anodizing tank with it’s scrubber off-line and on-
line for AB 2588 Air Toxics Emissions Inventory.

Modified CARB Method 425 for total and hexavalent
chromium.

911137
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10 INTRODUCTION:

This source test protocol describes the source testing that will be performed for General
Dynamics of San Diego, California. Source testing will be performed at the exhaust stack
of Chromic Acid Anodizing Tank #8's scrubber to determine total and hexavalent chromium
mass emissions with the scrubber on and with the scrubber off. This information will be
used for AB 2588 Air Toxics Emission Inventory purposes.

2.0 EMISSION SOURCE INFORMATION
21  Facility Description
General Dynamics conducts manufacturing activities at it’s Lindberg Field facility.
Building #1 has a plating operation which includes Tank #8, a chromic acid
anodizing tank with a scrubber, .

2.2 Process Information

The chromic acid anodizing process is carried out in a tank containing approximately
14,000 gallons of a chromic acid solution, maintained at a temperature of 90-95°F.
The chrome content of the tank is maintained at approximately 5 weight ounces of
free chrome per gallon of solution, with approximately 17 weight ounces of total
chrome per gallon of solution. The anodizing process is driven by a voltage drop
across the parts, whereby a protective aluminum oxide film is deposited. Voltage is
ramped up from zero when parts are jmmersed, and maintained at a plateau of 18-22
volts. Parts are placed in the solution on an irregular basis, depending on production
schedules, where they are immersed for approximately 40 minutes. The tank is air
agitated. The tank solution is analyzed weekly. Figure 2-1is a drawing of the tank
and associated vent system.

23  Emission Source Description

An exhaust plenum runs along the sides of the tank drawing fumes to a scrubber.
The scrubber washes the fumes with a solution maintained at a pH of 3.5, a Total
Dissolved Solids (TDS) concentration of 2500 umhos and a Nalco product #7408
(Chlorine Oxygen Scavenger) concentration of 20 ppm. The Nalco product is an
aqueous sodium bisulfite solution and reduces any hexavalent chromium to trivalent
chromium (see Figure 2-2).

The fumes are drawn into the scrubber by a fan located on the roof. This fan draws
air from the tank, through the scrubber and through an exhaust stack. The sampling
ports are located on the roof.




Team Environmental Services, Inc. General Dynamics

24 Ex rameters
The exhaust stack is 30" in diameter (see Figure 2-3). Based on previous test reports
we expect the following:

Stack Gas Velocity =30 ft/sec

Flow Rate = 8,700 dscfm

Temperature ~85 °F

Oxygen 20.95 %

Carbon Dioxide 0.020 %

Moisture Content ~1.0%
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* l;ic;of

~ 1@

Scrubber

Tank #8

Figure 2-1 Chromic acid anodize tapk #8
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February 24, 1993 WEST CO

ANALYTICAL
ERVICE, INC.
TEAM ENVIRONMENTAL SERVICES, INC. S R
Tracer Technologies Div. ANALYTICAL CHLMISTS
970 lLos valleCitos, Suite 100 [T
San Marcos, CA 92069
Attn: Tony Host
JOB NO. 23358 D

LABORATORY REPORT

Samples Received: Twenty-four (24) Liquids and Seven (7) Filters
Date Received: 2-17-93

Project No: 7254/GD

The samples were analyzed as follows:

Samples Analvzed =  Analysis Results
Twenty«one (21) | Total Chromium by Data Sheets
sanmples CARB 425
Twenty-three (23) Hexavalent Chromium by Data Sheets
sanples CARB 425

Page 1 of 5

B. Michael Hovanec
Senior Staff Chemist

B ko Hoac I
|

Technical Director

This report is to be reproduced in its entirety.

9840 Alburtis Avenue » SantaFeSprings, California 90670 » 310/948-2225 » FAX 310,/948-5850



I WEST COAST ANALYTICAL SERVICE, INC.
TEAM ENVIRONMENTAL SERVICES, INC. Job # 23358
I Mr. Tony Host February 24, 1993
I LABORATORY REPORT
: Total Chromium
I Quantitative Analysis Report
Inductively Coupled Plasma-Mass Spectrometry
Total
l Sample ID ppb (ug/L) Volunme (L) Micrograms
Cr-Inlet 1 A & C 358/ 0.24 86. ., .
Cr-Inlet 1 B 1000~ 0.12 1207 <77
Cr-Inlet 1 D 047 0.037 ~ 0.026
Cr-Inlet 2 A & C 490/ 0.197 97 13
Cr-Inlet 2 B 1600 v 0.086 138~
i Cr-Inlet 2 D _ 11.3 » 0.045 0.51
Cr-Inlet 3 A & C 518 0.195 101 . .
Cr-Inlet 3 B 1340 7. 0.117 157
] Cr-Inlet 3D 1537 0.037 0.57
Cr-Outlet 1 A & C1 67.3 v, 0.135 9.1
Cr-outlet 1 B 30.4 7 0.115 3.5 %90
I Cr-outlet 1 C2 18 0.125 2.3
' Cr-Outlet 1 D _ 0.9/ 0.034 .0.031
Cr-Outlet 2 A € €1 121/ 0.115 14
Cr-Outlet 2 B 28.1 0.087 2.4 v
l Cr-Outlet 2 C2 0.6 ~ 0.1 0.06
Cr-outlet 2 D 2.2 0.04 . ...0,088
Cr-Outlet 3 A & C1 71.1 0.11 7.8
Cr-Outlet 3 B 21,1 0.117 2.5
Cr-outlet 3 €2 107 0.098 10- hyi
Cr-outlet 3D e 0057 ol
Detection Limit . . 6 a
l . ‘j ’-___ ‘Il\,l é,‘ -
e et
Date Analyzed: (é/z /93
Page 2 of 5



WEST COAST ANALYTICAL SERVICE, INC.

TEAM ENVIRONMENTAL SERVICES, INC. Job # 23358
Mr. Tony Host ' February 24, 1993

LABORATORY REPORT

Sample: Cr-Outlet 2C 2
Matrix: Impinger Solution

Parts Per Billion (ug/L)

Sample . MS MSD
Spike
Conc % % RPD
PPk Recovery Recovery %
Chromium °-5#a/1. 100 90.8 20.2 98.4 97.8 8

Date Analyzed: 2/22/93

Sample: Cr-Inlet 3A & C
Matrix: Impinger Solution

Parts Per Billion (ug/L)

Sanmple MS MSD
; Spike
Conc % % RPD
Ppb Recovery Recovery %
i .
Chromium ( 513_‘%1 100 627 /0 74 630 0.5
Date Analyzed: ‘5722/93
/ 60570 _ 30
/00
Page 3 of 5
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WEST COAST ANALYTICAL SERVICE, INC.

TEAM ENVIRONMENTAL SERVICES, INC. Job # 23358
Mr. Tony Host February 24, 1993

LABORATORY REPORT

exa e 425

Parts Per Velume Total

Sample Billion (ug/L) .Lmsml Micrograms
REREER : nop
CR~INLET 1 A & C 370 ’MM ./ 0.240 89 Tolat Crd
CR-INLET 1 B ‘ 760 (163) ' 864 © 0.120 91 18ua
CR~INLET 1 D LMD e | __ . 0.037 NDP<0.04
CR-INLET 2 2 & ¢ 480 wﬁ, v 0.197 95
CR-INLET 2 B 1290 (1210} (w3)' 0.086 111 Zoéy%
CR=-INLET 2 D o 8.0 (¢) . 0.045 0,36
CR-INLET 3 2 & C 510 -4) y 0.195 99
CR~INLET 3 B 1090 (oss) (025)' 0.127 128 2270
CR-INLET 3 D o .11 {u) ____0.037 . 0.41_ d
CR-OUTLET 1 A & C1 30 -‘393 0.135 4.1
CR-OUTLET 1 B 5.3 3) 0.115 0.61  6:6lpy
CR~OUTLET 1 C2 15 W) 0.125 1.9
CR-OUTLET 1 D .. . ND ,____.\.r_:_:?,‘..___ . 0.034 ND<0.03
CR-OUTLET 2 A & C1 ND 3 0.115 ND<0.1
CR~OUTLET 2 B ND (o 0.087 ND<0.09 03 e
CR-OUTLET 2 C2 ND w3, - 0.100 ND<0.1 py MD
CR-OUTLET 2 D ND __ iws) _ 0.040  ND<0.04
CR-OUTLET 3 A& C1 ND o 70.110 ND<0.1
CR-OUTLET 3 B % ND_ n2) 0.117 ND<0.1 @ 22,.
CR-OUTLET 3 C2 e .100 » ("% 0.098 9.8 e
CR-OUTLET 3 D ____ __ND _* 0,087 _ ND<0.06
AUDIT 1 oot 1030 P52 (7 mmace 7T e
AUDIT 2 L - B T ——
Lt N ( ’ )
. Y GCtual

Detection Limit e (:)

Date Analyzed: 2—18:95/

/ ¥ 1u£>}?u0nau e msolt

see GVl Anlad Hyy Aus.

re;amc\x apar
T

Page 4 of 5
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WEST COAST ANALYTICAL SERVICE, INC.

TEAM ENVIRONMENTAIL SERVICES, INC. Job # 23358
Mr. Tony Host : : February 24, 1993

LABORATORY REPORT

- Matrix Spike/Matrix Spike Duplicate Recovery Summary

Sample:Batch {C
. Units :ppb (ug/L)

Sample Amount MS % Rec MSD % Rec
Analyte Result Spiked Result MS Result MSD RPD
[~ = -t
Hexavalent
Chromium 4.6 10 14.4 88 14.4 o8 0
e
SampletQUTLET 1 B .~/
Units :ppb (ug/L)
Sample Amount MS % Rec MSD % Rec
Analyte Result Spiked Result MS Result MSD RPD
Hexavalent R ,
Chromium 5.3 1%0 98.5 93 93.2 88 6/,
QC Limits
RPD % Recovery
Analyte Warning Control Warning Control
-Hexavalent :
Chromium 9 13 86 108 74 117
v - B8 A = 10X BTl (510
v 1261852 L 10 /. :

MSP SLeu\A. ) L& camed r.u"
Page 5 of §
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Abbreviations Suﬁmary
o -
Blank - Indicates that the compound was found in both the

sample and the blank. The sample value is reported without
blank subtraction. If the sample value is less than 10X the

-blank value times the sample dilution factor, the compound

may be present as a laboratory contaminant.

Indicates that the sample was diluted, and consequently the
surrogates were too dilute to accurately measure.

Detection Limit ~ Is the minimum value which we believe can
be detected in the sample with a high degree of confidence,
taking into account dilution factors and interferences. The
reported detection limits are equal to or greater than Method
Detection Limits (MDL) to allow for day to day and inestrument
to instrument variations in sensitivity. :

Indicates that the value is an estimate.

Not Detected - Indicates that the compound was not found in
the sample at or above the detection limit.

parts per million (billion) in liquids is usually equivalent
to mg/l (ug/l), or in solids to mg/kg (ug/kg). In the gas
phase it is equivalent to ul/l (ul/m’).

Trace ~ Indicates that the compound was observed at a value
less than our normal reported Detection Limit (DL) , but we
feel its presence may be important to you. These values are
subject to large errors and low degrees of confidence.

kg kilogram mg milligram 1l liter m meter
g gram ~ ug microgram ul microliter
OC Abbreviations:

Control Control Limits are determined from historical data for a

QC parameter. The test value must be within this
acceptable range for the test to be considered in
control. Usually this range corresponds to the 99%
confidence interval for the historical data.

% Error Percent Error - This is a measure of accuracy based on

the analysis of a Laboratory Control Standard (LCS). An
1CS is a reference sample of known value such as an NIST
Standard Reference Material (SRM). The % Error is
expressed in percent as the difference between the known
value and the experimental value, divided by the known
value. The 1CS may simply be a solution based standard
which confirms calibration (ICV or CCV ~- initial or
continuing calibration verification), or it nmay be a
reference sample taken through preparation and analysis.,




QOC Abbreviationg (continyed);: _
MS (D) Matrix Spike (Duplicate) = This refers to a quality

control sample. It may be a real sample or blank sample
spiked with representative target analytes. _

% Rec Percent Recovery ~ This is a measure of the accuracy of
' the analysis. It is expressed in percent as the -
difference between the result of an MS sanple and the
unspiked sample, divided by the amount spiked.

RPD Relative Percent Difference - This is a measure of the
: precision of the analysis. It is the difference between
duplicate results divided by the mean of the duplicates.

Warning Warning limits are determined from historical data,
usually representing a 95% confidence interval. This
serves to alert the analyst to problems before reaching
the control limits. Data "out of Warning" is still
considered in control.

Environpmental Abbreviations:

BNA Base~Neutral/Acid Fraction - Alsoc called the Extractable
Semivolatile fraction, represents the pollutants which
can be extracted from a sample, but which boil higher

than 120 € and still pass through a gas chromatography
column.

CAM California Assessment Manual - The original draft
containing the CA hazardous waste rules, one of which
was a list of 17 toxic metals. "CAM Metals" is used to
refer to this list.

STLC Soluble Threshold Limit Concentration - According to
California's hazardous waste regulations, a waste is
considered hazardous if the concentration in the

leachate from the Waste Extraction Test (WET) exceeds
this limit.

TCLP Toxicity Characteristic Leaching Procedure - According
to EPA regulations, a waste is considered hazardous if

the leachate from the TCLP extraction exceeds certain
limits.

T™rLC Total Threshold Limit Concentration - According to
California's hazardous waste regulations, a waste

exceeding this concentration is considered a hazardous
waste,.

VOA Volatile Organics Analysis - Represents a group of
volatile organic solvents with a boiling range from
below room temperature to approximately 150 C.

WET Waste Extraction Test - See STLC.



Chrome Analysis QC Resufts  p,yj, { Wexk Rmetw,
¢

Plant: General Dynamics

Location: San Diego, CA

Sampling Site : Tank #8 (Inlet & Oulet)
Test Date: 2/16,2/17/93

Audit Samples Resulits:
Sample ID:  Hex-Chrome
ppb (ug/L)
Audit 1 1030 (1pod).
Audit 2 50 (50)
QC Rinse Results:
Sample ID: Chrome Hex-Chrome
Total Micrograms:  Total Micrograms:
Cr-Inlet 1D 0.026 ND<0.04
Cr-Inlet 2D 0.51 0.36
Cr-Inlet 3D 0.557 0.41
Cr-Outlet 1D - 0.031 ND «0.03
Cr-Outlet 2D 0.088 ND<0.04
Cr-Outlet 3D 0.11 ND <0.06






CALIBRATION TYPE:

TRACER TECHNOLOGIES

DRY GAS METER CALIBRATYON DATA FORM

m

¢ | FOLLOWING FLOW RATES: 0.5 AND 0.75.

SARGHETRIC P csuRE, TB = 97 DRY GAS METER #: _ /2
. ATE: L16[7% RUN #: 4
l ORIFICE | GAS VOLUME WET | GAS VOLUME DRY | WET TEST DRY TEST
. ANOMETER TEST METER TEST METER METER METER . -
SETTING ww, ft3 va, £t3 cvEMP/vaC | TEMP, F
| — TIME
. 3 | vac | sTar? END | START e |tw P] vac | tas | t@o | minm
100
e |0 0 10000 | s00@ | spsas| 21 et | 7¢ 17/ [783S
l;‘g O U | e |53 32871 |2 Y (7% HosF
.I AROMETRIC URE, Pb = 21.57 DRY GAS METER #: gL:g
DATE: l7% RUN #: _ 2
“SRIFICE | GAS VOLUME WET | GAS VOLUME DRY | WET TEST | DRY TEST
. ANOMETER TEST METER *wEST METER METER METER
SETTING vw, £t3 va, £t3 TEMP/VAC | TEMP, F
- TIME
I g | vac | sTarT END | sTART ENp |tw 7| vac | tai | tao | minm
§:2
o3 110 | © poo | 5200 | 5y.08 |71 4 |l |2/ KRE
Jzzlio [ O |owd |65 S22 (00 19N |7 T
l - L= ==L== e
BAROMETRIC wﬁ’s URE, Fb = 2941 pRY GAS METER #: /2Y
"ATE: \ l(p 3 RUN #: 21
= ORIFICE | GAS VOLUME WET | GAS VOLUME DRY | WET TEST | DRY TEST
MANOMETER TEST METER TEST METER METER METER
l SETTING Vv, ft3 vd, ft3 Tenp/vAC | TEMP, F |
_sn VAC | START END START END tw F| Vvac tdai tdo min
. —“—\'vm - ‘) - .
T | 0 | loww [g3000 |5V 1) |- % 17 rss®
=3 |0 | O |ew @S s [ Lol | {726 s

RUN IN TRIPLICATE.
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TRACER TECHNOLOGIES
TRAVERSE SOURCE TEST DATA.

TemNo:aMgZ 42 oa: 2//7/%3
Samping Locaion: _{renel ) smess desliettd Sample Train:_/ 24 _
Fro-Toct Lotk Chacic FPost-Test Lazic Chack:
Filae; am@ THg v Fitar: om @ ‘Hgvic
Proba: em@ Sy vas Poobm: am@ ‘Hgvas
FRottube LeakChecc . ) FittubelaakChacle )
e [10Y¥T00 é).\l w1 lloy [Wot ., s3 7Y
q ¥ XTA PRGN ANUA 33 533
wl X 1051725 |\ &_\9’5 LY yx 17 ¢
nllz S o.Mt %_ Patwi 179 _17% |'N
21y QeSO Lk L3 11,05 . %L Y
i ol W\ Eg [ omljo% Y2 24 1y
w]| 20 1058 To .0y {105 o1t k)
a« % 1B O W LY [109] oy SN . M)
: \aJ%6s [DI [te 5 11,0% a3 73 1Y
D 10e205 10,11 1,71 (L0915 57 193 179 |
% 100 T 67T [ ] IqHl g9 lr 17315
3G ORN 10251 (9N Z9 Sa 29 1 7%[ &
o4 STH“: 0251 61 |2t ]an g_? 79 _;; z
¥ LOMED | O 8 250230 ZE 5
W ¥ VOISO gal (A B 2,20 525 S TS
1 oxt| V22 S2 (%0 (7515
IR EAMES G hg 20| 2.7 5_;_51. 75 |5
o 1y 1Us1.311 12 _,g&_gggz 57 18 [ A, ?
o1 20 105719] ¥,27 o 5 5 K% |/ |-
x 2 lR0o409 (012 | vy [2.00[7 0T S | P |2C | &
wr u%, S 18y |72V 1| &
d 2% WLy V] % [ZoVW 70T 96 | S/ | ©
192 e "..}DIO 2.0 6 {Infaon. 361%5< 172 &
*|ab toaa S\ | 00169 (20~ 20 2 |17 1S
vl y0 1104553
| WS Jo.i9e]67. 2 1.902 2.9 | 5.8 o5
Nozzte #: NOZ3OU Y Geep3? Recorded by: ___ /3
Nozzle Dismeter: 0.0 . Pitot Fackos __ O+ 6
Barcmetric Pressure: w‘zo *HoA
Static Presaure in Stack: N T
Calibwation Data Final hitlal  Net
Inciined Manometer; __\1\\ (Cal: . _NA__) impinger #1
Fitot Tube Neo,: (Cal: ) knpinger #2
Potentiometer No.: (Cal: ) Impinger #3
Thermocouple No.: (Cal: Impinger #4
Gas Metor No.: _\ =\ (Cal: 1o "
Meter Corr. Factor; \-@l Total Wt Gain: -
Type Sampling Probe: 5 S\",(bw_ fﬂs 1%



TRACER TECHNOLOGIES
_.———TRAVERSE SOURCE TEST DATA
TestNo.: 7245-Cflniet1 - Date: 02/16/83
Sampling Location: ral Dynamics/Undburg Fleld, San Diega CA
Stack ID: Tank & Sorubber Inlet loprogee
i
L] Gist Mrwr L4 - Prs ol Bem B; e Ve
-] L ey -y Clcu [ Teo Temp Teng r ™
[ ] v ¢ - - o’ r L3 " [
755457/  oa " (e
1 0.35 66 -~ 317 08 6 6 &5 15
2 0.35 66 - 317 0S89 & 67 6 15
3 0.36 65 - 326 060 52 6 6 16
4 0.3 6 - 326 o060 57 T e 17
5 0.29 65 -~ 262 054 57 78 6 15
& 029 €65 - 265 054 58 73 6 1§
7 0.29 65 - 285 054 s8 74 & 15
8 0.29 6 - 261 059 55 75 67 1§
9 0.29 e - 261 0853 5 77 e 15
10 026 6 - 238 051 84 7% e 13
1" 026 6 -~ 238 051 54 76 13
12 0.26 65 - 288 051 52 75 69 13
13 0.26 6 - 238 05 52 75 e 13
14 0.22 6 - 202 047 53 78 6 1
15 0.22 & - 202 047 s 7 1 1"
16 022 .- 6 -~ 203 047 $3 7 T 1
17 0,15 65 - 1.43 0.38 83 78 7 "
18 014 . € - 129 037 55 7 7 8
19 0.15 65 - 138 039 52 8 N 8
20 0.15 6 - 138 039 52 7™ T 8
21 o1 64 - 101 033 8 % T 7
2 0.1 6 - 101 039 “ T 0 7
2 GRT 64 -~ 101 033 1 @™ 10 7
24 0.1 6 - 101 033 CIR A A
25 011 64 - 101 033 st 75 N7
26 0.1 66 -~ 101 033 56 7% T 7
27 a1 64 - 1.01 0.33 1 76 n 7
28 an 64 - 101 033 5t % N 7
29 0.17 62 - 15 os s6 7 N 8
30 018 63 - 1.66 0.42 82 73 m g
31 0.18 2 - 162 042 8 7 0N 9
2 018 62 - 162 042 @ 7 T 9
33 0.22 62 - 185 047 56 77 T )
3 0.15 € - 139 039 s 7 N 9
35 0.1 € - 129 033 4@ 77 7 7
35 0.14 62 - 128 0.37 50 7 71 7
14 014 68 - 128 037 & 77 7
38 0.4 68 - 129 0% @ T T2 7
39 013 63 - .21 4.36 S0 78 72 7
40 8e9.9%2 , 0.3 62 - 121 036 50 78 T 7
evp . T, 0197 642 - 1811 0435 00 516 72§ 102
11a538 7
l Moinalt AD
I FOST PRE -
655.5 6035 520 ./ Filtee ID: #
019 87 468 )

629.4 6103 >~19.1

0.0
243 gms




TRACER TECHNOLOGIES
VERSE SOURCE TEST DATA

Dste: 02/16/93

Sampiing Location: General Dynamics/Undburg Fleld, San Diega CA
Stack 10: Tank 8 Scrubber Inlet

L) Cinm ey [ ] - Ptz ol Bom Cryw e wn ycaam
on oguinirg Waemy Yemg - ] -t AL ] Trrgy Temp L -
a) i1 L4 ™ L E L [ L]

870.986 om o @
1 031 €2 - 82 08 49 e 6 2
2 031 68 - 282 056 4 T e 20
3 032 6 - a@s) 087 0 72- 6 20
4 029 @ -V 264 os4 68 73 6 18
5 0.29 & -~ 264 054 59 73 e 18
6 029 €2 - 264 0S4 &2 7 e 18
7 029 6 - 283 053 82 74 e 18
8 0.28 62 - 263 053 55 74 68 18
) 027 e - .1'.‘:\(.'4’5\ 0.52 53 74 e 17
10 027 & ~ 249 052 s 75 e 16
11 027 68 - 240 o085 s 75 68 16
12 027 68 - 249 oS 50 73 e 14
18 024 63 - 222 049 52 75 6 14
14 022 68 - 203 047 2 75 6 13
15 022 84 - 203 047 54 76 e 13
16 0.19 64 - 175 044 sa 76 e 1
17 0.19 64 - 175 044 4 76 6 1
18 0.18 84 -~ 166 042 55 78 70 10
19 017 64 - 157 041 4 T 70 10
20 0.17 64 - 157 04 s T 7 10
21 0.11 €2 - 101 033 5 70 e 8
2 o1 € - 101 033 7 N 8
23 o €2 - 101 033 5 72 6 7
24 0.1 2 - 100 03 5 73 6 7
25 an 61 - 101 033 &0 74 e 7
26 0.1 61 - 101 033 50 74 e 8
27 0.1t 61 -~ 101 0383 &9 75 e 8
28 0.11 61 - 101 033 & 75 e 8
29 0.24 60 -~ 222 049 52 75 e 13
30 0.24 60 - 22 o048 s2 76 6 12
at 024 81~ 22 049 st 72 6 12
az 0.24 61 - 22 Q4o 8 74 70 13
33 0.15 62 - 133 039 % 7 70 9
u 0.18 @2 - 139 039 &1 7 70 9
as 0.16 62 - ‘,,EL 148 - 040 51 75 70 8
36 016 62 - (118) 040 &t 15 0 9
37 0.15 62 - 13 039 51 7% 70 9
38 0.15 62 -~ 139 03 51 7% 70 9
39 0.15 2 - 139 039 51 7% 70 9
40 888534 0.15 62~ 139 0a9 51 7% 7 9
avg - 0203 €2 - 1828 0443 00 S11 715 122
115.548 | ‘ab |
’n":(l-“t_',(l.l' L)L . -
"POST PRE

6542 5892 65.0

5222 5804 7582 <«

661.6 643

4 182
0.0
25 gms

Filter ID: #




TRACER TECHNOLOGIES
. "~TRAVERSE SOURCE TEST DATA
Tast No.: 7‘246—@@,3- ' Date: 02/17/93
Sampling Location: Genera! Dynamics/Lindburg Fleld, San Diego CA
Stack ID: Tank 8 Senubbar inlet

-

L) [ 1} Mk o Y L1 3 Orpwr
- Famirg veiely two Caiuond [ % Terw e Tene
[~ ] -t (2 [} [, ¥ F ' F
$88.132 vy " e
1 012 64 - 109 03§ 50 &5 4
2 0.12 & - 109 035 46 (1] 4
3 0.12 65 - 108 035 40 66 4
4 0.12 €6 - 109 035 51 &7 4
5 028 66 - 25 053 52 68 6
8 028 66 - 255 053 53 63 6
7 0.28 (] - 2855 0853 53 € 6
s 028 ] - 255 053 56 70 ]
9 026 66 - .37 a.51 &6 4l [
10 026 66 - 237 o5 58 7 6
1 0.26 &7 - 237 o5 54 79 72 6
12 0.25 &7 - 237 oS 54 7 72 €
13 0.23 68 - 212 048 55 80 72 5
14 0.23 €7 - 212 048 56 a1 72 5
15 023 67 - 212 0.48 5 a1 i) 5
18 0.23 87 - 212 048 56 82 73 s
17 0.16 a8 - 147 040 58 82 73 4
18 0.16 ] - 147 040 57 a 73 4
19 0.6 68 - 147 040 57 81 73 4
20 0.16 €8 - 1.47 0.40 57 a1 73 4
21 o.n 67 - 101 033 55 73 73 4
2 0.1 &3 - 103 o033 48 75 73 4
23 on 68 - 103 033 48 75 73 4
24 0.1 88 - 103 033 82 77 73 4
25 o1 68 - 102 033 52 78 73 4
28 o.11 63 - 108 033 53 79 73 4
27 0.1 &7 - 103 033 53 7 73 4
28 0.1 67 - 103 033 53 79 73 4
29 0.25 67 234 050 53 79 73 L]
30 025 &7 234 050 53 78 73 5
31 0.25 67 230 050 54 78 74 5
32 025 67 230 050 52 80 75 5
33 0.22 68 202 047 55 a2 75 5
34 0.22 68 202 047 57 83 76 5
a5 0.22 68 202 047 56 83 76 5
36 0.22 ] 202 047 56 8 78 5
37 0.2 88 202 047 56 84 76 5
LY} 0.2 69 - 202 047 56 8 76 5
29 0.22 ) -~ 202 047 56 a5 77 s
40 1102.553 0.22 =] - 202 047 56 8s 77 5
avg 049 672 -~ 1.802 0437 00 539 758 4.8
114.421 7
leapinger 0¥
OST PRE
587.1 585.5 1.6 Filter ID: #

5610 559.5 15
660.9 640.7 202
0.0

233 gms




I Ou\Vex TRACER TECHNOLOGIES
e TRAVERSE SOURCE TEST DATA
l i’ LQ"\' l Date: 2-16-93
cation: ‘ Sample Train:

ek Post-Test Laak Chacke
em@ 'Houe/ Fllter: am@ * Hg vac
proce. .4 em@_[0.D -Hgwe Probe __ N\ _em@ “Hgwc
l Prottube Leak Chack _ L) (P tube Laak Chacic )
e E ] -1 sl - Fuim [ 1 ] O —— Viasn
o (% [ V——y tan | commes |- Yot Tow Yo (2 %
l L J [ ] ranl L - -l L] L] r n [}
1239 o=
0 800S4 5
l 3.0 ) RHL.550 |06 |60 | IMS 145 |~ — |5~|73 |75:135
éS W | ¢ |Qch.oo0 lon 6o [ISHIST | = 1= 52 7€ |25 |35
af [mes | & 19759 oW |62 |1esleg | — |— 185 178 75 137
' (30 [ss [ 2 [Roaao (18 |57 L1z l6r | — | = [59 |80 [75 135
kol 3 1811.600 load 1S3 1o [tas | — [- [S8 121 |25 1946
Bws| 2 |gN.to0 |azolsq 181 {leo | - )7 Sg 182 |75 140
| B T ot 60 (01|53 1At 1% | = | — |éo [e4 [76 4o
26.0] 4 | Slaeon |02l |6 [19x](q0o] = [— léo led 196 140
280 | S | B21.300 'Q-Z‘k 60 l10l |2eo | ~ |— 160 185 26 . O
l naol 5 | 824325 (032 |59 |2e( 2w |~ | = 1é€o 8S |76 |40
ol 6 [#24550 joao |59 4931185 | ~ |~ )6\ o5 |77 |46 |
v39 [ypo| € 18A1.483 Pao 169 | 192 gs |— |— |60 196 |7 1yo
_o___ — -
l - [‘B-O o |831.900 log |22 (€145 |- | — (60 179 |76 135
o |7 [Botee (016158 [t |M> |~ [~ 156 160 6 185
l Go.o| B8 [825.900 [oqd |58 flas |0 |— 1 — 155 18% RERE
. [5Y. 8 8490 oM ISs liag UBS |- |- SS gy |5 ez
. 570 |9 810206 013 |58 1@ [wo [— 1-— 15€ 181 115 130
l 5 {eos 1A Iauz 20 |od3 15 L |t | = |— 57 [& 177 Bo
Eés.s o 18,050 o) (56 list |loo | = | — I55 [80 |7 130
el o (84feo oyl 158 ol jlal | — — 158 |& |73 . 20
['70 0 8.0 loto lsg oA\ e[ = [~ |56 |eo [1> 150
l 5751 1N _lgdreeo ko lem ledileml |« = [57 1% 175 Izo
' 65| 12 1856835 o lgq losz ey | —| — |55 18 z.6
So0) I 1852670 JoR |57 bz b | = | — 155 & |7 128
i it ol ocko@iels |- 1=
852.95% N =
Nozzle #: Sem pnT Recorded by: D.Crow- o
' Nozzle Diameter; 0.300 * -~ Pitat Factor; _0.94 30
’ Barometric Pressure: ! HgA v | &S
Static Pressure in Stacki 30,0 5 ‘HgA (+4 _=0.16 "H20) _ 2.4.%
' &7 2130
Calibration Data tnitial
Inclined Manometer: Cal:__NA_) \mpinger #1 .5'1‘! z ﬁﬁns’&e 3 lé.6
. — - £5 3 9.5
I Pitot Tube No.: (Cal: ) Impinger #2 572.4 : -
Potentiometer No.: Cak___ ) Impinger #3  LLC . ] 4,_:{_.2___ ., 22.5
Thermaecouple No.: (Cal: ) impinger #4 3 Y 24.0
' Gas Meter No.: Z..?&l C (Cal ) s 9.0
Meter Corr. Factor. 0. 9925 \/ Total Wt Gain: 33.( 7o 3280
AR\ v (9346 < %o
l Type Sampling Probe: 20 & Ha.e




Type Sampling Probe:

TRACER TECHNOLOGIES
TRAVERSE SOURGE TEST DATA
TestNe.: M!LE EI SL:.J. $1 Date: 1-16
Sampling Locaton: : Sample Train:
Pro-Tout Lanat Chwck: Post-Test Lank Check:
Filter: an@ " Hg vac Fitiar: cm@ " Hg vae
Proe: GO0 cm@ B YUO Hgvac proce: OO ama@ Y. O *Hovac
(ot tube Laak Checke ) Froetube Laak Cheeic )
T o= Gt W i - P L1} oy e Valam
M1 -
_ 0 *51.85%
: 30 | | las4.100 {01315 |18 120 (= 1= 5€ |2V 171 136
&5 | 1856772 |ot® (87 1L lige 1= | = 55 |72 (2
' A o.13 18 [lw [— | — T4’ 173 |71 (30
‘=@3.0] %W Fgm.mg oMo [alas 1 — [— 154 ™ 21 130
" Reo [z lspz.550 (oMl gl — [ — 152 hé 171 126
et o N - M. SIS | 148 {tao | — | — 96 171 %20 |
2.5 5 E%ﬁ badler [1361ay | — | ~ 54 26 [0 |30
—1e6 88w by (577 [ 1561as 1o 1= SL_L;:_'T .
= s 1860.5% 0-l5? (3t | — | — 165 (77 1l 120
dng s 8B 1016 153 |45 -~ |- (S5 /8 bl BJ
173 é o6 158 |45 | — | |55 (A |7z 137
15081 | RO 21Y i€ 158 1I4Il49 = | = sy & 12\ =
1 g
sp e 15 [eRe= low |6 Lol [ s& (72 [é9 (3J
17 | 7 s, ag 157 1. _(1%7 - |- 2 72 €9 RS
2o | & lead.6oo b |s7 1145 yl— |~ 123 1Y G
134 | € > o)1 (52 | L33 G = | — |53 s 2.5 |
57 |a ey 58 o1 [1ar = = |53 [75 (68 kS
T U N ol o 2 Nl T N I 2 U 5
T e (85250 (a4 |55 {122 las | — | — NS |62 132
197 [w 18353 loay |57 llwehde | = 11— Y hg g i3
150 [T« 1R97.40 121572 e e | 77 1= oY S 13a
|sa S| u 2 g L fpe | =1 = 1S4 195 8¢ 124
%5 |« .45 10.10 [57 l6Ql (6.9 | = E— FCEEY:
k2 | 1902. o7 PRt larc 1= 1T o £y la.0
- {0138 XAl 1.5 78 55.1.175.4 3.
Nozzle #: r oSk A AH Recorded by: U Ceogar
Nozzle Diameter: .50 * Fitot Factor: .8
Baromatric Pressure: HgA
Static Preasure in Stack: HoA (+/- H20)
Calibration Data Final Iniial  Net
Inclined Manometer: Gal: ___NA_ ) Impinger #1
Pitot Tube Ne.: (Cat: ) Impinger #2
Potentiometer No.: (Cal: ) Impinger #3
Thermacoupie No.: (Cal: ) impinger #4
Gas Meter No.: (Cal: )
Meter Corr. Factor: Total Wt Gain: -



09

TRACER TECHNOLOGIES
TRAVERSE SQURCE TEST DATA
TestNo: Outleb E 7o Date: 2-162%
Samping Locstion: Benyra| Dypawes ~ Sample Train:
Pre-Tect Leak Check Post-Temt Lok Chacic
Q04 et @ _1Q.O o \ Four OO am @ 3. *Hgwc
Probe: cm @ * Hg e - Probe; oftm @& *Hg vac
mwumm____\ WWMM___J
o) Q02.825 i :
10l | m_&g o ige | = |— 150 153 4.0
65 1 11901400 {o) 1S 1511 - |- 11" % & 4.0
25 | 2[R joo o8 =il — 1~ 14 §a Y
ol v . 4o ol5é 1141 - = {499 (62 158 4.5
Kol 3 Adéeo 1020 (8l - |— Bl 183 Q4.5
RS 2 016 a= oy [ leol — | = 1S5 & e_ 14S
25| Y 1816 20 T 785 = |— 5% & o 145
26.0 T b |67 lig7 | (851 = 1= —p |60 120
290! 2 O30 g (a7 [l — 3 — O3 M €] S0
33.e | 3 023157 95| — 1 — =7 14
2.0 | &£ (8160 1ozl 188 '-‘*LF — 5% |77 |6z bo
oo | £ Qzlgze o |57 [1eBLURO L= — gy 1713 624’:5-::
943> |9 oo ol |65 Lisdlles1— 11— 52, |e&x Kz 156
o g ~5 €50 lol] |SE_ 1.3'4 a,_g_ — |- 57 27 % 5
59 o.;% {. . — |
% 4490040 [0\ 157 135 — |— 4% € = B
s AR o157 LS6 1L — = 149 17 g |50
D519 Qyt.eso (0149157 Lz 125 — |—_ R 172 163 150
2.5 | s ol LS ia? 1116 | — 1= 22 163 |5.0
> Lo 1947.80 017 o8 Lo lli0  — 1= S0 (7 &y |48
=6 1111949, 400 oo 1s® oAl leall — L= S 3 189 4.0
= IV oA DR |0 o | — | — 7% Y |40
(2. 232700 |0A oS |osZ| — 13 €5 |90
oo |1m AT 257 o0 <o botloet] — | — 1O 72 180 K.~
Nozzie #: Racorded by: T.Cooer
Nezzie Diameter: /20 * Pitot Facter: _ 54
Barometric Pressure: ~~ "HgA

Static Pressurs in Stack: HgA (+i= HZO)

Calibration Data Final Iniial  Net
Inclined Manometer: __Na__) impinger #1 S92 5845 _
Pitot Tube Na.: (Cal ) implnger #2 SVl
Potentiometer No.: (Cak: ) impinger #3 - b5 633 ___
Thermocouple No.: == (Cal: ) impinges #4¢
Gas Meter No.: .gﬁi (Cal: ) ’

Meter Corr. FacterO ,ﬂz(-j Total Wt Gain: 32 ;
ALK 4

Type Sampling Probe:




TRACER TECHNOLOGIES

TRAVERSE SOURCE TEST DATA

Test No.i _ Oate: 2-164 %
Sampling Lecation: Mﬁu&_ Samgpie Train:
252
Pro-Tes Laak Check: Pant-Tust Laak Check:
e 0O cm@ D0 _rugve me_m@_j_.d__‘mv&
Proge: @ * Mg vac Protw; om @& WG ws
i vabe Laak Grecks ) Pt nuse Laak Creeic )
- - — [ - - [ r ¥ a -
read
o\ [Bb sy .45 1
| 5, Lo llox [1b [~ | = 185 164 €3 (|40
£6.9 3580 bz [BF (Yorflo L = 1 ~ ' 4) ¢S 16 O
Qu.5| L woolor |5y ogliee |~ | = L4 g 163 (4.0
G0 | 7 M. ] — 1 - 1u4d 63 184 1475
60 | 3R &o BN 152 B g | — | — 70 %S .
KT D . t9f Iy = = 1 S| B
101.5 150 nﬁ % 126 {25 — [5) e |84 So -
o | 4 g&lé [ (.'z.j( 1:1% - | :.;t 22 SO
al 971,45 10 JaM - |- | 3 J I1So
13 § aN.040 016 152 LMy 1L - |~ 151 D32 25 S0
L1 % |aboo biblor (ealtdsl = L= 5] }% 67 IS.¢
1% | 120 Z_ |a@sss |o.7]52 {14 M5 — | = { &5 150
-7 orlgs [LE ol — | — |52 a2 (€5 |80
120 | 7 |9\3.240 (< (lléenl % 121 165 151
20| & 1385.200[0.16157 Y (M5 ] — [— | 5o 165 |52
124 RS 7. 20 ad6 |59 (NI — — |z 112 (65150 |
a7 (4 laFRge lolels 1y e 1= | — o 74 C6 49
(4.5 9]1.600 0.2 192 14O W= |— ls1 |74 146
@S| lo [Qaz20 Puz 5% |18 1o | = 1= 75 gzé S
147 e B uls) ok e = | — 15 179 &L 195
5T 9% 9% lots 150 Bo [eee~ |- IS0 T2 Fé 4D |
{ L o0 10.1) 157 ey loga [~ 1= 149 17 4.0
%3] 1z, loo 500 |0:10158 loTolgie 1 — 1= | Y 167 u.2
Ko | o (002,183 00 |57 Beiege | — L — W My 166 140
39 . SKp.E 1| 571 7.35¢ o (8 4.4
Nozzie #: T Recorded by: _ LAt
Nazzie Diameter: £.200 Pitot Factar:
Barometric Fressure: *HgA
Static Pressure in Stack: "HgA (+/- *H20)
Calibration Daa Final  Initial Net
Inclined Mancmater: (Cal: ___NA_) Impinger #1
Fitet Tube No.: ' (Cal: ) impinger #2
Potentiometer No.: (Cal: ) Impinger #3
Themecouple No.: (Cal; ) Impinger #4
Gas Meter No.: (Cal: )
Meter Corr, Factor: Total Wt Gain: -

Type Sampling Probe:

Type Sampling Probe: Prope OO

Static Pressure in Stack: "HogA (+/- *H2Q)

I Calibration Data Final Iniial  Net
Inclined Manometer: (Ca: __NA__) Impinger #1 602 5%.0

I Pitot Tubse No.: (Cal: ) impinger #2 9321 S8aZ
Potantiometer No.: (Cal: ) " impinger #3  ¢%3.7 A
Thermocouple No.: (Cal: } Impinger #4
Gas Meter No.: SRBS]| (Cal: )

l Meter Corr. Factor> 1R 77 Total Wt Gain: __3_1'_4

Pra _(-@ < 1 -Q?‘Lé




Temt No.: 7245-Ce-Outiet 1

TRACER TECHNOLOGIES
TRAVERSE SOURCE TEST DATA

Date: 02/16/93

mwn:mmmmmwwﬂ
Stack ID: Tank B Scrubber Outlet

V- Ohipt W [ L i - g Veoass
[ L] ity Yo Cuicuiniaty ] T T Tap F ha ')
[} ] L o [ . L] r F ol

800.591 Py e
1 0.18 60 - 145 040 € T 75 35
2 047 80 - 154 01 & 7 1 85
3 0.18 [ ~ 183 o042 s T8 15 A7
4 0.8 59 - 163 042 s B0 75 38
5 0.21 59 - 190 046 €8 B 75 40
s 0.20 59 - 181 0G4S s9 82 75 40
7 o 59 - 182 048 sa & 76 40
s 0.21 5% - 182 046 & B4 76 4D
$ 0.2 59 - 200 047 60 8 76 40
10 0.22 60 - 201 047 60 8 76 40
1 0.20 6 ~  1B3 045 61 B8 77 40
12 0.20 59 - 1.83 0.45 &0 88 76 440
3 0.16 s9 - 146 040 € 7™ 7 33
T 0.6 50 - 146 040 s 8 -7 35
15 0.14 58 - 128 0w 65 B2 75 32
18 0.14 58 - 128 03 6 81 75 a2
17 0.13 58 - 119 036 s 8 75 20
19 013 58 - 119 036 s5 &8 15 30
19 o.M 58 - 101 0® 6§ 80 75 30
20 0.1 s8 - 1 a3 =5 8 75 30
21 0.10 58 - 091 o082 ss B8 75 3
2 0.10 59 - 09t 032 s e 75 30
] 0.0 59 - 082 030 ss & 75 28
24 0.08 59 - 082 630 85 81 15 28
25 013 87 - 1.20 0.36 56 7 Tt 3.0
28 0.12 s7 -~ 120 038 s 72 T 30
7 0.42 s7 - 120 038 4 7T T 20
28 0.4 57 -~ 125 037 §1 74 T a0
2% 0.13 58 - 125 036 s 76 71 A0
30 0.15 57 - 1.20 0.9 54 76 ra .0
a1 0.15 57 - 135 039 54 76 70 30
32 0.15 57 -~ 135 039 s¢ v 70 30
2 0.16 58 -~ 135 040 &5 17 T 30
N 0.16 58 - 145 040 ss 7T T a5
5 0.16 s8 - 145 040 ss 79 T2 35
2% 0.16 58 - 145 040 ss 7@ 71 35
ar 0.18 57 . 1685 042 s6 73 € a5
K] 0.18 a7 - 1.65 0,42 &2 73 69 35
a9 0.18 a7 - 1.65 0.42 <] 74 (-] a5
40 0.47 57 - 135 oM 3 75 € 35
4 0.15 56 - 135 0489 63 - 75 6 35
42 0.15 a7 - 1.45 0.39 &3 75 &9 as
4 0.14 57 - w28 037 54 75 63 a3
44 0.14 s7 - 130 037 54 78 3
45 0.2 57 - 130 035 54 76 &8 30
“®% 0.42 57 - 110 035 s4a 75 68 30
4 0.10 s7 - 081 o2 s4 75 69 20
48 902,475 0.10 57 - 09 032 4 75 € 30
a0 Qi62 S8l - 1376 0367 00 552 754 33
101.884
POST FRE
5922 s828 94 Filter ID: #
5736 569.4 4.2
666.2 6462 200
0.0
336 gms

-{'\



I TRACER TECHNOLOGIES
TRAVERSE SOURCE TESTDATA
Test No.: 7245-Cr-Outet 2 Date: 02/16/33
‘ Sampling Location: Genan! Dynamics/Uindburg Fiaid, San Diego CA
' Stack D; Tank 8 Scrubber Outist
Tiniy Cap wiww E 3 o ] e e Oy Al e A ]
o L Vakcxly o Calcylimint n Toap Tevp o F g
l [ -] s L] - [} F r [ L] .
902.835 ] -
1 0.18 56 -~ ted 042 50 58 58 40
2 a7 58 - 150 oM 49 58 53 40
' 3 0.18 56 - 150 042 47 60 S8 490
; 4 0.18 56 - 160 042 49 (-] 54 A4S
] 0.20 56 - 180 045 51 &5 s 45
8 0.20 57 - 180 045 51 67 58 4.5
I 7 0.22 57 - 155 047 52 ) 60 45
8 6.22 57 - 195 047 53 70 60 5.0
) 022 s - 185 047 5 71 61 50
10 022 57 - 185 047 53 72 &1 50
I 1 0.21 57 - 190 046 52 72 a2 5.0
" 12 0.21 57 - 190 046 52 73 62 50
‘ 13 0.7 57 - 155 041 52 65 2 50
1* 0.17 56 - 155 041 a7 &7 50
I 15 0.15 57 - 435 039 47 &8 a2 50
1] 0.15 s7 - 1.35 039 A8 & &7 50
7 0,14 57 - 135 0%7 49 Il 63 S50
18 0.14 57 - 1.35 0937 49 ” (<] 5.0
l 19 0.12 s7 - 1.0 035 49 = =<3 50
20 012 58 - 110 035 50 72 64 4.9
21 0.10 58 - 091 032 50 73 64 4.0
22 0.10 58 - 061 032 50 73 64 40
I 23 0.09 58 - 082z 030 50 73 65 4.0
24 0.09 58 - 0e2 030 50 72 85 49
25 0.12 58 - 110 035 53 64 63 4.0
26 0.12 s7 - 110 035 47 65 63 40
27 0.12 57 - 110 035 a7 &7 63 4.0
26 0.43 57 - 145 036 4 (-] 64 4.5
2 0.14 s7 - 125 07 50 70 64 4.5
0 0.14 58 - 125 047 50 Il 64 50
3 014 58 - 125 037 St 72 64 50
3z 0.14 s7 - 125 047 51 72 65 5.0
] 0.16 57 - 145 040 5 73 65 5.0
34 0.16 s7 - 145 040 51 73 65 5.0
a5 0.18 57 - 145 040 51 74 87 5.0
as 0.17 57 - 1.45 041 51 74 65 5.0
3r 0.18 57 - 160 042 52 69 as 5.0
l 38 0,18 §7 - 160 042 50 71 65 51
k<] 0.16 57 - 145 040 51 72 &5 50
40 0.16 s8 - 145 040 S0 73 a5 50
't 0.13 58 - 145 096 $1 74 86 4.0
I 2 013 s7 - 115 036 51 74 66 48
42 0.12 58 - 110 0435 50 75 66 5
44 0.12 s7 - 110 035 50 74 66 4.5
45 0.10 58 - 080 032 S0 7 €6 4.0
I 48 o s7 - 099 033 4 74 66 4.0
47 010 58 - 080 032 49 74 67 40
48 1002,183 0.10 57 - 050 032 49 74 &6 4.0
avg 0.151 57.1 — 1356 0385 00 501 668 4.6
l 99.348
POST PRE
596.7 5843 124 Filter ID: #
I e 569.1 238
653.8 633 1735
0.0
l 327 gms



' TRACER TECHNOLOGIES
: TRAVERSE SOURCE TESTDATA
Teat No.: 7245-Cr-Outiet 3 Ouate: 02/17/93
smmwon:amuoymaumm.s.nmm
l Stack 10: Tank 8 Serubber Qutiet
Ym s Mk ] o ] e O Ay w—s VA
o L] ety Tomp Catuuing - Tare Terp Torp L] 9
I - [T r o o [ r F ] -
2274 o e
1 017 sT - 15 oM §4 62 61 40
2 0.17 59 - 150 osm s2 64 81 4D
l a 0.18 58 - 180 042 64 86 62 43
‘ 0.18 58 - 160 042 s 67 6 43
5 021 50 - 185 046 57 € 63 &0
; 6 0.21 59 -  1B5 048 8 7 & 50
' 14 022 9 - 185 047 57 713 64 80
Y 022 s - 185 047 ss 74 B¢ S0
] 0.22 59 - 195 047 g 74 € 50
10 0.22 59 - 1895 047 §7 75 6 50
I " 0.20 SGo,. - 180 045 sa 76 6 50
12 0.2t a -~ 190 048 &8s 76 6 30
13 0.18 = - 160 o042 8 7N 6 4S5
1 0.47 ss] - 18 om B0 74 67 A5
', 15 0.14 " - 125 037 59 T¢ &7 40
1 0.15 %9 - 135 039 g8 15 67 40
7 0.43 &0 - 115 036 58 76 6 38
, 18 0.13 60 - 115 036 s8 76 6 38
I 19 0.10 60 - 080 032 &8 77 6 a5
20 0.10 60 - 080 082 60 77 e A1
2 0.08 62 « orm o028 6 77 & a0
2 0.08 62 - o1z oz 60 78 Tt 30
' 2 0.08 63 - o072 028 6 78 70 30
24 0,08 63 - 012 038 g0 ™ 70 30
25 0.12 61 - 1 035 e T T a3
; 2 0.12 61 -« 110 035 6 75 72 A3
i 7 o.12 &1 -~ 110 035 €@ 77 7z a3
2 012 61 - 110 0435 59 79 73 35
3 0.14 61 - 125 o s9 80 73 40
) 30 .14 €1 - 125 037 60 81 73 4.0
I 1l 013 61 ~ 120 036 60 83 75 40
az 0.14 61 - 125 047 60 84 TS5 40
_ a3 0.15 61 - 135 0.9 60 8§ 76 40
" a4 0.15 61 - 1.35 0.39 81 a8 n 4.0
i a5 0.15 &1 - 140 039 €1 B8 78 40
") 0.15 & - 140 039 61 sa 78 40
a7 0.17 62 - 160 a# s 83 80 43
38 0.7 62 - 160 041 60 B5 80 45
39 0.15 62 - 140 039 60 8 81 40
«© 015 &2 - 140 038 61 88 @2 49
4 0.13 63 -~ 120 036 62 o 83 40
l P 0.13 &3 - 120 036 & o B4 40
, L 0.11 €3 - 100 033 6@ 9N B4 a5
“ 0.1 63 - 100 033 6 9 g4 35
a5 0.10 64 - 082 032 61 - o1 B4 22
l 4% 0.10 66 - 0% o & o s a2
) 47 0.10 66 -  o0g 082 61 9 Bs a2
4 101.084 0.10 66 - D82 032 60 92 8 32
avg 0.145 @ — 1314 0378 00 590 759 40
l 98,817
POST PRE
600.1 5880 121 Filter [D: #
l’ 5821 5802 19
683.7 6661 176
0.0
I—. 316 gms
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