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ERRATA SHEET FOR ELECTRONIC CHROME AND GRINDING TEST REPORT

In February 1992, the U.S. Environmental Protection Agency
performed a source test for hexavalent chromium emissions from the
scrubber at the Electronic Chrome and Grinding Company in Santa Fe
Springs, California. The purpose of the test was to determine if
the addition of polypropylene balls and a foam blanket to the
plating tank bath would reduce hexavalent chromium emissions from
the scrubber to a level that would be acceptable by the air
reqgulatory agency of the State of California.

After the final report of the source test was distributed, an
error was found in Chapter 3; Table, 3-5, which summarizes
scrubber emissions in milligrams per ampere-hour, was found to be
in error. Table 3-5 has been revised to present the correct data
and is attached; it completely replaces the original Table 3-5.


EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/
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TABLE 3-5 {

SUMMARY OF THE SCRUBBER EMISSIONS A
EXPRESSED AS MILLIGRAMS PER WEwINNMIZOCﬁ

I

RUN # CONDITION® EMISSION TOTAL CURRENT  TEST  AMP-HOURS Mg/Amp-hour®
RATE IN AMP-HOURS LENGTH  PER HOUR
(Mg per Hr)®  DURING TEST  (HOURS)
1 WOFB-PB 295.6 9600 2 4800 0.062
2 WOFB-PB 417.1 10,200 2 5100 0.082
; 3 WOFB-PB 373.1 10,200 2 5100 9.073
4 ' WFB-PB 57.39 10,000 2 moom 0.011
4 5 zmwumm 50.78 10,200 2 _mwow 0.010
6 WFB-PB 37.05 10,200 2 5100 0.007
a

WOFB-PB = Without foam blanket or polypropylene balls
WFB-PB = With foam blanket and polypropylene balls

b .
Emission rate in milligrams per hour = Kilograms per hour x 10° milligrams per kilogram

Milligrams per amp-hour = Milligrams per hour

Anp-hour per hour
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EXECUTIVE SUMMARY

Chromium mass emission tests were conducted to evaluate removal efficiency of a packed-bed
scrubber. Testing was performed during the week of February 17,‘ 1992 at the Electronic
Chrome and Grinding Company (EG&GC) located in Santa Fe Springs, California. The
objective of this i)roject work was to evaluate performance of the packed-bed scrubber for total

chromium removal under the following conditions:

(Condition A) Plating Tank No. 8 operating without a foam blanket and polypropylene balls

(Condition B) Plating Tank No. 8 operating with a foam blanket and polypropylene balls

Three (3) tests were performed under Condition A and Condition B. Scrubber water samples

and the plating solution samples in Tank No. 8 were collected during each test run.

Upon completion of field activities, samples were shipped to Research Triangle Institute

Laboratory (RTIL), Research Triangle Park, North Carolina for the following samples:

e  Outlet samples for hexavalent chromium (Cr-VI) using ion chromatography (IC) with
a post column reactor, and total chromium using Graphite Furnace - Atomic

Absorption Spectroscopy (GFAA).

e  All inlet, scrubber water and plating tank solution samples for total chromium using
Inductively Coupled Plasma emission spectrometry (ICP).

i
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The Inductively Coupled Plasma (ICP) and GFAA are compatible techniques and therefore
analytical results obtained can be favorably compared. Total chromium emissions at the inlet
of the packed-bed scrubber averaged 1.66 milligram per dry standard cubic meter (mg/dscm)
for the first set of three runs with Condition A (see above) and averaged 0.0369 mg/dscm for
the second set of three runs with Condition B. Mass emissions at the outlet averaged 0.0595
mg/dscm for the first set of three runs, (Condition A) and 0.0084 mg/dscm for the second set
of three runs (Condition B). The test conditions and analytical results are summarized in Table

S-1.

The efficiency of the scrubber averaged 95.64% for the first set of three runs and 73.88% for
the second set of three runs. Clearly, the use of foam blanket and polypropylene balls over the
plating solution in Tank No. 8 resulted in a 97.77% decrease in chromium to the scrubber inlet.
The average scrubber outlet emissions were also reduced by 85.59% compared with average

outlet emissions of the first set of three runs.
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SECTION I
INTRODUCTION

The goal of the Electronic Chrome and Grinding Company test was to determine if the addition
of a foam blanket and polypropylene balls to the plating bath would result in reduced chromium

emissions from the outlet of the scrubber.

Testing was conducted during the week of February 17, 1992. Emission samples were collected
using a modification of USEPA Method 13-B. Upon completion of field activities, samples were
shipped to Research Triangle Institute Laboratory (RTIL) in Research Triangle Park, North
Carolina for analysis. Outlet samples were analyzed for hexavalent chromium using ion
chromatography with a post column reactor (ICPCR). Outlet samples were also analyzed for
total chromium, using graphite furnace atomic absorption (GFAA). Inlet samples were analyzed
for total chromium using inductively coupled plasma emission spectrometry (ICP). Scrubber

water samples and plating tank solutions were also analyzed using ICP.

The primary organizations involved in the test program were Advanced Systems Technology,
Inc. (AST), Electronic Chrome and Grinding Company (ECGC), Midwest Research Institute

(MRI), and the U.S. EPA, Emission Measurement Branch (EMB).
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SECTION II

PROCESS OPERATION

PROCESS DESCRIPTION

Electronic Chrome and Grinding Company is a medium-size job shop that performs hard
chromium plating of industrial rolls, hydraulic cylinders, and miscellaneous parts. The shop has
eight hard chromium plating tanks. The facility operates 1 shift/day, 5 days/week, 52

weeks/year.

During this source test program, Tank No. 8 was tested. Tank No. 8 is 2.2 meters (m) (7.3 feet
[ft]) long, 1.1 m (3.5 ft) wide, and 1.8 m (6.0 ft) deep and holds approximately 3,900 liters
(1,030 gallons) of plating solution. The plating solution consists of chromic acid at a
concentration of 240 grams per liter (g/L) (32 ounces per gallon [oz/gal] of water). Sulfuric
acid, a plating bath catalyst, is also present at a concentration of 2.4 g/L (0.32 oz/gal). The
normal plating bath temperature is 54°C (130°F). The plating tank is typically operated with
a foam blanket and polypropylene balls covering the surface of the plating solution. The foam
blanket used in the plating tank is Fumetrol 101, manufactured by Harshaw M&T, Inc. The
polypropylene balls used in the plating tank are 2.54 centimeters (¢m) (1-inch [in.]) in diameter.
The tank is equipped with two rectifiers that are rated at 6,000 and 2,000 amperes, respectively.
However, only the 6,000-ampere rectifier is in active use on the tank . In addition, the tank is
equipped with a heating and cooling system and is a air agitated to maintain uniform bath
temperature and composition. An overhead hoist is used to transfer parts in and out of the

plating tank.



AIR POLLUTION CONTROL

Plating Tank No. 8 is equipped with double-sided draft hoods to capture the chromic acid mist
generated during plating. The ventilation rate on the plating tank is 85 cubic meters per minute
m®/min) (3,000 cubic feet per minute [ft*/min]). The ventilation hoods on the tank are ducted
to a single packed-bed scrubber that was manufactured and installed in 1982 by Tellkamp, Inc.,

in Santa Fe Springs, California.

As the gas stream enters the scrubber, the velocity of the gas stream is reduced, and recirculated
water is sprayed countercurrent to the gas stream through a series of 16 spray nozzles to enlarge
the chromic acid mist droplets prior to the packed-bed. The packed-bed is 1.4 m (4.5 ft) high,
1.1 m (3.7 ft) wide, and 0.9 m (3 ft) deep for a total packing volume of 1.4 m® (50 ft}). The
packing material used in the scrubber is 8.9-centimeter (cm) (3.5-inch [in.]) spherical-type mass
packing made by Lanpac. As the gas stream flows through the packed-bed, the chromic acid
droplets impinge on the packing material and drain to the bottom of the unit. Following the
packed-bed section is a chevron-blade mist eliminator used to remove any reentrained water
carried over from the packed-bed. Recirculated water is drained from the scrubber
approximately once per day and utilized in the plating tank as make up for plating solution

evaporation losses.



PROCESS CONDITIONS DURING TESTING

Three test runs were conducted to measure chromium concentrations at the inlet and outlet of
the scrubber under the following conditions: Condition A - without a foam blanket or
polypropylene balls in the plating tank; and Condition B - with a foam blanket and
polypropylene balls in the plating tank. All six test runs were approximately 2 hours in
duration. Test run No. 6 was interrupted for approximately 5 minutes due to the rectifier
tripping off. All of the test runs were interrupted briefly to change test ports. No other process

interruptions occurred during sampling.

Prior to chromium emissions testing, the scrubber was drained and cleaned with fresh water.
In addition, the ductwork connecting the tank to the scrubber was also washed down prior to
testing. After cleaning, the scrubber was recharged with fresh water. The first three emission
test runs were then conducted without a foam blanket or polypropylene balls in the plating tank.
Following the completion of these test runs, the scrubber and ductwork were recleaned, and the
scrubber was recharged with fresh water. The next day, the three test runs were conducted with

a foam blanket and polypropylene balls in the plating tank.

Process operating parameters monitored and recorded during each test run included the voltage,
current, and plating bath temperature. During each test run, the same five dummy parts were
plated in the plating tank. Fumetrol 101, manufactured by Harshaw M&T was the foam blanket
used in the tank during the last three test runs. During these runs, the coverage and thickness
of the foam blanket and polypropylene balls were also monitored. In addition, the scrubber was
visually inspected prior to each series of test runs to ensure proper operation during testing. No

malfunctions or deficiencies were found during these inspections. Process data sheets
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documenting the process and control device operating parameters during mass emission testing
are presented in Appendix E. A technical information brochure on the use of Fumetrol 101 is
also included in Appendix E. Data on the average operating parameters recorded during the
mass emission test runs are presented in Table 2-1. The total amount of current supplied to the
tank during each test run is calculated in terms of ampere-hours and include in Appendix E. A

tabular summary of the total current values is presented in Table 2-2.

Composite samples were taken from the plating tank and the scrubber recirculation sump to
determine the chromic acid concentration during each mass emission test run. The chromic acid

concentration of the composite sample is reported in Section III of this report.



TABLE 2-1.

AVERAGE OPERATING PARAMETERS
MONITORED DURING EACH MASS EMISSION
TEST RUN FOR PLATING TANK NO. 8

WITHOUT FOAM BLANKET

“ Run No. Operating Operating Operating
voltage, volts current, amperes temp., °F

1 6.3 4,800 133

|l 2 6.1 5,100 137

3 5.8 5,100 138

Average 6.1 5,000 136

WITH FOAM BLANKET

II Run No. Operating Operating Operating
voltage, volts current, amperes temp., °F

4 5.5 5,000 136

5 54 5,100 o

146

6 5.5 5,100 140

Average 5.5 5,0(_5_6; 141
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TABLE 2-2.

TOTAL AMPERE-HOURS SUPPLIED TO
PLATING TANK NO. 8§ DURING MASS

EMISSION TEST RUNS
Total Current, Ampere-Hours*
Run No. Inlet Outlet
1 9,600 9,600
2 10,200 10,200
3 10,200 10,200
4 10,100 10,100
5 10,200 10,200
- 6 10,100 10,100

*Total current (ampere-hours) is calculated by: (1) multiplying the current (amperes) by the
actual time of testing (hours) at that particular current and (2) totaling the ampere-hour values
for each time interval of the entire test run. The total ampere-hours calculated will not equal
the ampere-hours from the ampere-hour meter due to the differences between the sampling time
and the actual time required to complete the test. The sampling time and the time required to
perform the test are different due to down time for port changes and other process interruptions.

7
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SECTION III
SUMMARY AND DISCUSSION OF RESULTS

Simultaneous sample collections at the inlet and at the outlet of the scrubber under normal
operating conditions of the plating process and control system were conducted at ECGC. Six
(6) tests were conducted at each sampling site. A sampling time of approximately two hours
was employed on each run to ensure collection of adequate quantities of chromium sample at

each site.

In addition to the chromium emission samples, grab samples of the operating plating bath and
scrubber water were collected during each sampling run. All samples were later analyzed off-
site for total chromium. Graphite furnace atomic absorption spectrometry was used to analyze
for total chromium on the outlet samples. Inductively coupled plasma emission spectrometry
was used to analyze inlet samples, scrubber water samples and tank samples. Outlet samples
were also analyzed for hexavalent chromium using ion chromatography with a post column

reactor.

Emission concentrations at the inlet averaged 1.66 milligrams (mg) per dry standard cubic meter
(dscm) for the first set of three runs and averaged 0.0369 mg/dscm for the second set of three
runs. Emission concentrations at the outlet averaged 0.0595 mg/dscm for the first set of three
runs, and 0.0084 mg/dscm for the second set of three runs. The efficiency, using mass emission
rates expressed as Ib/hr, of the control device averaged 95.6 percent for the first set of three

runs and 73.9 percent for the second set of three runs.
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The addition of polypropylene balls combined with a foam blanket reduced average emissions
from the plating tank by 97.8 percent. This meant that less chromic acid entered the inlet side
of the scrubber. The average outlet emissions were also reduced by 86.5 percent when

compared with the average outlet emissions of the first set of runs.

The chromium removal efficiencies of the two sets of runs are misleading. The first set of runs
had the higher average removal efficiency and also the higher average emission rate at the outlet.
The second set of runs had the lower average efficiency rate and also had the lower average
emission rate at the outlet. The concentration of total chromium at the inlet of the scrubber

decreased significantly (97.8%) due to the use of the foam blanket and polypropylene balls.

Summary of Stack Gas Conditions

Stack gas conditions at each sampling location are presented in Table 3-1. Volumetric flow rates
at each location showed some variations between runs. At the inlet, the velocity averaged 46.5
feet per second (fps), with an average temperature of 71°F and an average moisture content of

1.17%.

At the outlet, the velocity averaged 20.08 fps, with average temperatures of 67°F and an average

moisture content of 1.35%.

The stack gases at all sampling locations were essentially ambient air and, therefore were
assigned a dry molecular weight of 28.95 1b/Ib mole. Variations of isokinetic sampling rates

were within allowable limits on all sampling runs.



I o . s S o—

Calculation of Emission Results

The dry standard cubic feet sample volumes (V,, ) from the dry gas meters and the sample
mass collected (micrograms) were used to determine concentrations (mg/dscm and grain/dscf).
The stack dry volumetric flow rates (Q,,) and concentrations were used to calculate mass

emission rates (Ib/hr and kg/hr).

Summary of Scrubber Removal Efficiencies

Chromium removal efficiencies for the scrubber system were determined by simultaneously
sampling the inlet and the outlet of the scrubber. The mass emission rates were used to calculate

removal efficiencies. Removal efficiency is represented by the equation:

Where
RE = % Removal Efficiency
C;, = Mass emission rate at the scrubber inlet, Ib/hr

C, = Mass emission rate at the scrubber outlet, 1b/hr

Mass emission rates are presented in Tables 3-2. and 3-3. The.resultant removal efficiencies
are reported in Table 3-4. A summary of the emissions from the scrubber, expressed as
milligrams/ampere-hours, is presented in Table 3-5. Both ICP and GFAA are reported to be
compatible techniques and therefore analytical results obtained from either can be used to make

scrubber efficiency calculations.

10



Plating Tank Solution and Scrubber Rinse

During each sampling run, a grab sample of the plating solution was obtained from plating Tank
No. 8. A sample of rinse water was obtained from the scrubber. In addition, during the runs,
scrubber water samples were obtained at the beginning, middle, and end of the sampling period.

The scrubber water and plating tank solution sample results are shown in Table 3-6.

11
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TABLE 3-6

TOTAL CHROMIUM QUANTIFIED IN SCRUBBER WATER
AND PLATING TANK SOLUTION SAMPLES USING ICP

SAMPLE TOTAL CHROMIUM
IDENTIFICATION CONCENTRATION (ug/ml)
Scrub Water Run 1 100.00
Scrub Water Run 2 124.00
Scrub Water Run 3 133.00
Scrub Water Run 4 49.50
Scrub Water Run 5 46.00
Scrub Water Run 6 51.30
Average 83.97
Tank Run 1 1.32 x 10
Tank Run 2 1.18 x 10
Tank Run 3 1.20 x 10*
Tank Run 4 1.17 x 10
Tank Run 5 9.50 x 10°
Tank Run 6 1.17 x 10*
Average 1.165 x 10*
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SECTION IV

SAMPLING LOCATIONS

The location and number of traverse points to be sampled were determined using EPA
Reference Method 1 "Sample and Velocity Traverses for Stationary Sources." These
representative measurement sites were determined for both the inlet and the outlet sampling
ducts. The inlet measurement site was on a horizontal duct which was circular with a diameter
of 14 inches. The sample site was located just before the scrubber approximately 10 feet from
the downstream disturbance and 5 feet from the upstream disturbance. It was determined and
calculated using Method 1, that there would be eight traverse points sampled; four points along
the vertical and horizontal diameters. Since the test runs was two hours long, a six point
traverse was chosen to simplify time keeping for recording the data. Figure 4-1 shows stack
dimensions. Figure 4-2 shows the locétions of inlet traverse points. Figure 4-3 shows the inlet
measurement site.

The outlet measurement site was located approximately 2 feet from the upstream disturbance and
approximately 4 feet from the downstream disturbance. The outlet from the scrubber was a
horizontal, plywood duct measuring 23.75 inches high and 17.5 inches wide. Four port holes
were cut into the side of the duct and six points were sampled at each port according to EPA
Method 1 criteria. Figure 4-4 shows the outlet dimensions and sampling ports. Figure 4-5
shows the locations of outlet traverse points.

The absence of cyclonic flow was verified prior to sampling using EPA Reference Method 1.
Liquid samples were collected from the plating tank during each of the six runs. Samples were
also collected from the scrubber solution tank. A composite sample of the scrubber water was
taken at the beginning, middle, and end of each run. There were twelve samples taken in total
(six plating tank samples/six scrubber water samples). The samples were labeled, sealed and

then sent to RTIL for analysis.
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SECTION V
SAMPLING AND ANALYTICAL PROCEDURES

EPA Reference Methods 1, 2, 4 and a Modification of 13-B were used during this test. These
methods can be found in 40 CFR, Parts 53-60. Method 1 was used to determine sample and
velocity traverses for stationary sources. Method 2 was used for the determination of stack gas
velocity and volumetric flow rate using a type “S" pitot tube. Method 4 was used to determine
the moisture content in stack gases. The Modified U.S. EPA Method 13-B sample train was
used to collect chromium emission samples. The sample train consisted of a glass button-hook
nozzle, an unheated Pyrex glass-lined probe, and a series of four impingers. The first, third and
fourth are modified Greenburg-Smith impingers.  The second impinger was a standard

Greenburg-Smith impinger.

The first and second impinger each contained 100 ml of 0.1N NaOH. The third impinger was
empty and the fourth impinger contained approximately 200 grams of silica gel. The remainder
of the sampling system consisted of a vacuum pump, dry gas meter, calibrated orifice and
related temperature and pressure indicating apparatus, which was used to determine dry gas
sample volume, stack gas temperature, volumetric flow rates and isokinetic sampling rates.

Figure 5-1 shows a schematic of the Modified U.S. EPA Method 13-B sample train.

Runs were conducted at both the inlet and outlet locations. Method 3 (gas composition) was not
used since ambient air is the main constituent in the gas stream. The ambient air was assigned
the dry molecular weight of 28.95 Ib/Ib mole. The stack gas velocity was determined during
each sampling run. Since the stack gas was ambient air, an initial moisturé estimate of 1% was

used for determining the sampling rate.
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ANALYTICAL PROCEDURES

Upon completion of the ficld activities, the chromium emission test samples were packed in
coolers and submitted to a contract laboratory, RTIL, to be analyzed for total chromium and
hexavalent chromium. Total chromium analysis was performed on inlet, tank and scrubber
solution samples using ICP. Outlet samples were analyzed for total chromium using GFAA and

hexavalent chromium using ion chromatography with a post column reactor.
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SECTION VI
QUALITY ASSURANCE PROCEDURES

The quality assurance activities for this project were performed to assure the accuracy of data
collected. The procedures used are contained in the "Quality Assurance Handbook for Air
Pollution Measurement Systems," Volume 111, "Stationary Source Specific Methods, " Company-

specific quality assurance activities were also conducted during our testing,

The QA program has two components: 1) field-related component; and 2) contract laboratory
Component. A discussion of the field-related QA component focusing on field procedures is
given below. The contract laboratory component will be provided in letter format directly to

the EPA Task Manager, Mr. Frank Clay.

FIELD-RELATED QUALITY ASSURANCE PROCEDURES

Our field related QA procedures include:
® Calibrating meters (pre and post testing)
® Calibrating the triple beam balance
® Leak testing (pre and post run testing)
® Measuring inside diameters of nozzles using a micrometer
® Cleaning and maintaining sample train equipment on a frequent basis
® Inspecting sample train prior to sampling
® Reviewing and discussing test plan prior to sampling
® Reviewing field data at the end of each work day
® Preparing an accurate and detailed *Chain of Custody"

Discussions of the field blanks, Chain of Custody and sample train components are provided
below.
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FIELD BLANK QUALITY ASSURANCE PROCEDURES

Reagent blanks of 0.1N NaOH absorbing solutions were prepared in the field using deionized
water and NaOH pellets "sealed” from Fisher Scientific. After mixing the solution, the solution
was transferred to a polyethylene bottle. The 0.1N NaOH was used to wash the sampling train

components after each test run.

CHAIN OF CUSTODY

The samples collected at the test site were labeled, sealed and then placed in a package. The
package was then filled with vermiculite and sealed using Chain of Custody tape. This process
was performed to maintain the integrity of all the samples collected.

RTIL personnel informed AST by phone that all the samples had arrived safely, unsealed and
undamaged. A copy of the Chain of Custody is included in Appendix D.

SAMPLE TRAIN COMPONENTS
The equipment used in the tests including nozzles, pitot tubes, dry gas meters, orifices, and
thermocouples were calibrated in accordance with calibration procedures specified in applicable

EPA Reference Methods prior to, and at the completion of, the test program. The equipment
calibration data are presented in Appendix J.

28



TEST PROGRAM PERSONNEL

program:

2/16/92
2/17/92

2/18/92

2/19/92

2/20/92

2/21/92

The following is a list of the field team personnel involved in the completion of this test

Robert E. Turner - Program Manager, AST
Thomas Yaroch - Assistant Project Manager, AST
James Parker - Technician

Jim Dini - Meter Reader

Chuck Hames - Meter Reader

Robin Barker - Midwest Research Institute

The following is a summary of field events:

Traveled to Santa Fe Springs, CA
Inventoried equipment; Prepared site

Conducted three, two-hour Measurement Runs at Scrubber Inlet and
Outlet; Recovered and stored emission samples

Conducted three, two-hour Measurement Runs at Scrubber Inlet and
Outlet; Recovered and stored emission samples

Restored site;
Packed and shipped equipment

Traveled to Atlanta, GA.
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l PLANT-  Electronic Chrome and Grinding
INITIAL DATA VALUES DATE-  November 22, 1992 CALCULATED VALUES
LOCATION-Santa Fe Springs, CA =
' RUN- Intet 1
smemens 50 A it et bbbt TTmTmmTEEm e e mimsees
|DIA. OF §tAack oR CROSS SECTION |. Milligrems/Dry Std. Cubic Meter =  1.4416
] 14.0000 IN. ©OR  0.0000 L 0.0000 W IN. |
l | | Grains/bry Std. Cubic Ft, = 6.30E-04
|CATCH |
| FRONT HALF 4555.0000 ug. | Lbs./Hour =  1.568E-02 Kilograms/Hour = 7.113E-03
l | BACK HALF 0.0000 ug. |
| ToTAL 4555.0000 ug. | AFcM DSCFM
i | 2949.48 2903.95
I | |
|BAROMETRIC PRESSURE Pbar Ym METER CORRECTION FACTOR | Vw gas vm std. STACK GAS PRESSURE Ps
| 30.18 in. Hg 0.9850 | 1.2887 CF 111.5784 CF 30.0256 in, HOHM
| |
I |STACK STATIC PRESSURE Pst  NET TIME OF TEST Tt | TRUE % M AVE. DELTA P Mud MOL WT. OF STACK GAS
| ~-2.10 in. HoW 120 min. | 1.1417 0.6675 in. HOH  2B.9520
| : l
' |ESTIMATED ¥% MOISTURE PITOT COEFFICIENT | Md AVE, DELTA H AVE. SORT DELTA P
] 1.0 0.84 | 0.9900 3.20 in. HOH  18.8442
| |
. |DIA. OF NozzLE Vu TOTAL H20 COLLECTED | Buws(est) AVE, Ts PER CENT ISOKINETIC %I
| 0.2510 in, 27.36 ml | 0.0100 3F 99.6725
| | '
|METER DELTA Ha Np # OF POINTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY
' | 1.8900 in, HoHW 24 | 114.3230 cF 82 F 45.9845 f/s
| |
|%co2 %02 N2 | MW MOL. WT, OF STACK GAS WET= 28.8425
I | 0.70 21.00 78.30 |
| metcccan- evemcmean rrmmemmaaan BT e e e e e e e e e e e o e e m e e oo o
|
l | Il LEAK chEck ||
_ |
|
I GAS METER READING
l ] START | stop | COMENTS
l----------o- ------ A LY Ty LR L L LT R Lk Lk L L e,
| 1 0.0000 | 0.0000 |
l ] 2 0.0000 | 0.0000 |
] 3 0.0000 | 0.0000 |
| 4 0.0000 | 0,0000 |
I | s 0.0000 | 0.0000 |
|
i
I |
' A-2




INITIAL DATA VALUES

-.---gy%y.------- ------------------ -

[DIA. OF STACK OR CROSS SECTION

| 14.0000 IN. OR

|

|cATEH

| FRONT HALF 5346.0000 ug.
BACK HALF 0.0000 ug.
TOTAL 5346.0000 ug.

|
|
|
I
|BAROMETRIC PRESSURE Pbar
|  30.18 in. Hg

|

[STACK STATIC PRESSURE Pst
| -2.10 in. How

I

|ESTIHATED % MOISTURE

| 1.0

[

[DIA. OF NOZZLE

| 0.2510 in.

|METER DELTA H3

L L L Yy R R L T T T AErrrtuMdEETsssEEEEEsEEEsssssEssEEEsEsamaamsasa et r s e T ey

0.0000 L. 0.0000 W IN.

PLANT- Electronic Chrome and Grinding
DATE- November 22,1992
LOCATION-Santa Fe Springs, CA

RUN- Inlet 2

Ym METER CORRECTION FACTOR
0.9850

NET TIME OF TEST Tt
120 min.

PITOT COEFFICIENT
0.84

VW TOTAL H20 COLLECTED
36,70 ml

Np # OF POINTS

| 1.8900 in. HOH 24

| _

|%c02 %02 w2

|  o0.70 21,00 78.30
|

[

] || LEAK cuECX ||

|

|

| GAS METER READING

| START | STOP
|----------------------------+ ---------------- PP ——
] 1 0.0000 | 0.0000
| 2 0.0000 | 0.0000
| 3 0.0000 | 0.0000
| 4 0.0000 | 0.0000
| s 0.0000 | 0.0000
|

|

|

Ly R R L L L L L L L L L T T Ty L L L N P e ——— Ewmrrrans

Grains/Dry Std. Cubic Ft. =

Lbs./Hour = 1.871E-02
AFCM DSCFM
3043.33 2982.58
Vi gas Vm Std.
1.72856 CF 112.7425 CF
TRUE X M AVE, DELTA P
1.5100 0.7083 in. HOM
Md AVE. DELTA H
0.,9900 3.40 in. HOH
Bws(est) AVE. Ts
0.0100 7 F
Vm TOTAL AVE. Tm
116.5700 CF 87 F

MW MOL. WT. OF STACK GAS WET=

| COMENTS

A-3

CALCULATED VALUES

----- P e e L Y Y Y Y Y Y Y YY

| Milligrams/Ory Std. Cubic Meter =

1.6745

7.326-04

Kilograms/Hour = 8.4B5E-03

STACK GAS PRESSURE Ps
30.0256 in. ROM

. Mid MOL WT. OF STACK GAS

28.9520

AVE. SORT DELTA P
19.4438

PER CENT ISOKINETIC X!
98.0572

Ve STACK GAS VELOCITY
47.4476 f/s

28.8425
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PLANT- Electronic Chrome and Grinding

INITIAL DATA VALUES ' DATE-  November 22, 1992
' LOCATION-Santa Fe Springs, CA ==

- RUN- Inlet 3
Fre
wmmm—- e e e messesssssmmsssmsassssszsasmaan PR
IDIA. oF §TACK OoR CROSS SECTION | Milligrams/Dry Std. Cubic Meter = 1.8770
| 14.0000 IN. OR  0.0000 L D.0000 W IN. |
I | Grains/Dry Std. Cubic Ft. = 8.20E-04
|cATCH |
| FRONT HALF $829.0000 ug. | Lbs./Hour =  2,059E-02 Kilograms/Hour = 9.340E-03
| 8ACx HALF 0.0000 ug. ]
| TOTAL 5829.0000 ug. | AFCM DSCFM
| | 2993.40 2928.86
I l
{BAROMETRIC PRESSURE Pbar Ym METER CORRECTION FACTOR | Vw gas Vm Std. STACK GAS PRESSURE Ps
| 30.18 in. Hg 0.9850. ] 1.4507 CF 109.6680 CF 30.0256 in. HOH
| l
|STACK STATIC PRESSURE Pst NET TIME OF TEST Tt | TRUE % M AVE. DELTA P MWd MOL WT. OF STACK GAS
| -2.10 in. HOH 120 min, | 1.3055 0.6829 in. HOH  28.9520
I I
|ESTIHATED X MOISTURE PI1TOT COEFFICIENT | ud AVE. DELTA H AVE, SQRT DELTA P
| 1.0 0.84 | 0.9900 3.28 in. HOH 19.1248
l l
IDIA. OF NOZZLE VW TOTAL H20 COLLECTED l Bws(est) AVE. Ts PER CENT ISOKINETIC Xi
| 0.2510 in. 30.80 ml ] 0.0100 76 F 97.1326
| l
|METER DELTA Ha Np # OF POINTS | vm TOTAL AVE, Tm Vs STACK GAS VELOCITY
| 1.8900 in. HOM 24 | 112.0980 cF 81F 46.6692 /s
! !
IXCOZ *02 N2 | MW MOL. WT. OF STACK GAS WET= 28.8425
| 0.70 21.00 78.30 |
R R LI T LR PP PP T P P PP PO P P
!
| Il LEAk cHECK ||
I
I
| GAS METER READING
| START | sTOP [ COMENTS
R L EE LR L L emedmeccccccccancaaccaan- T T L L L L L PP P PP PP
| 1 0.0000 | 0.0000 |
| 2 0.0000 | 0.0000 |
| 3 0.0000 ] 0.0000 |
| 4 0.0000 | 0.0000 |
1 5 0.0000 | 0.0000 |
I
]
I

L L L L

P R T LT L L L T T rrmrwmm dmsmmmssssasasma-aar -

CALCULATED VALUES
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LI

INITIAL DATA VALUES

[DIA. OF'STACK OR
| 14,0000 IN. OR

|cATCH

| FRONT HALF
| BACK HALF
| ToTAL

|

|

|BAROMETRIC PRESSURE Pbar

| 30.18 in. Hg

|STACK STATIC PRESSURE Pst

| =2.10 in. HOM

|ESTIMATED X MOISTURE

| 1.0

I

|DIA. OF NOZZLE

| 0.2510 in.

|

[METER DELTA Ha

| 1.8900 in. HOH

|| LEAK cHECK

J%co2
| 0.7
|
1
|
|
|
I START
l ......... Uy
| 1 0.0000
| =2 0.0000
| 3 0.0000
| 4 0.0000
| s 0.0000
|
|
I

o’

PLANT-
DATE-

Electronic Chrome and Grinding
November 22, 1992

LOCATION-Santa Fe Springs, CA

RUN-

CROSS SECTION
0.0000 L 0.0000 W IN.

130.0000 ug.
0.0000 ug.
130.0000 ug.

Ym METER CORRECTION FACTOR

0.9850

NET TIME OF TEST Tt
120 min,

PITOT COEFFICIENT
0.84

Vw TOTAL H20 COLLECTED
24.50 ml

Np # OF POINTS
24

GAS METER READING

0.0000
0.0000
0.0000
0.0000
0.0000

Inlet 4

----- -1!3-...-.----------------------...-.....------..-_--.-.-...--....-..--..--------.----------—-—.——----------------------
Yo -

Milligrams/Dry Std. Cubic Meter

Grains/Dry Std. Cubic Ft. =

Lbs./Hour

AFCH
3067.56

Vu gas
1.1540

TRUE X M
1.0094

Md
0.9900

Bws(est)
0.0100

vm TOTAL

114.,8010 cF

4.651E-04

DSCFM
3060.89

vm Std.
113.170% CF

AVE. DELTA P
0.7313 in, HOM

AVE. DELTA H
3.51 in. HOH

AVE. Ts
66 F

AVE. Tm
77F

MW MOL. WT. OF STACK GAS WET=

A-5

COMENTS

CALCULATED VALUES

Kilegrams/Hour

STACK GAS PRESSURE Ps

30.0256 in. HOH

MWd MOL WT. OF STACK GAS

AVE. SOQRT DELTA P

PER CENT ISOKINETIC %I

Vs STACK GAS VELOCITY



INITIAL DATA VALUES

PLANT- Electronic Chrome and Grinding

DATE- November 22, 1992 CALCULATED VALUES

LOCATION-Santa Fe Springs, CA

RUN- Inlet §

|DIA.'3?:STACK OR  CROSS SECTION | Milligrems/Dry $td. Cubic Meter = 0.0328
-] 14.0000 IN. ©OR  0.0000 L 0.0000 W IN. I
| | Grains/Dry Std. Cubic Ft. = 1.43€-05
|cATCH |
| FRONT HALF 104.0000 ug.- | Lbs./Hour = 3.679E-04 Kilograms/Hour = 1.669E-04
| BACK HALF 0.0000 ug. |
| TOTAL 1040000 ug. | AFCM DSCFM
| | 2990.41 2994.40
| I
|BARGMETRIC PRESSURE Pbar Ym METER CORRECTION FACTOR | Vw gas vm Std. STACK GAS PRESSURE Ps
| 30.18 in. Hg 0.9850 | 0.8949 CF  111.9567 CF 30.0256 in. HOM
I I
|STACK STATIC PRESSURE Pst  NET TIME OF TEST Tt | TRUE %M AVE. DELTA P MWd MOL WT. OF STACK GAS
| -2.10 in. HOH 120 min. | 0.7930 0.6975 in. HOH 28,9520
| |
|ESTIMATED % MOISTURE PITOT COEFFICIENT | wd AVE. DELTA H AVE. SORT DELTA P
] 1.0 0.84 |  0.9%00 3.34 in. HOH  19.1057
| I
|DIA. OF NOZZLE Vi TOTAL H20 COLLECTED | Bws(est) AVE. Ts PER CENT ISOKINETIC %I
| 0.2510 in, 19.00 ml |  0.0100 64 F 96.9894
| I '
|METER DELTA H3 Np # OF POINTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY
| 1.8900 in. HOH 24 | 117.2630 CF 94 F 46,6225 f/s
| I
|%co2 %02 %N | MW MOL. WT. OF STACK GAS WET= 28.8425
| o0.70 21.00 78.30 |
I .........................................................................................................................
|
| || LEAK CHECK ||
|
|
] GAS METER READING
| START | STOP | " COMENTS
| ---------------------------- e e L L LT
| 1 0.0000 | 0.0000 |
| 2 0.0000 | 0.0000 |
| 3 0.0000 | 0.0000 |
| 4 0.0000 | 0.0000 |
| s 0.0000 ] 0.0000 |
|
I
|
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I PLANT-  Electronic Chrome and Grinding
INITIAL DATA VALUES DATE-  November 22, 1992 CALCULATED VALUES
"~ LOCATION-Santa Fe Springs,CA
' RUN~- inlet &
|OIA. OF STACK OR CROSS SECTION | Milligrams/Dry std, Cubic Meter =  0.0373 |
| 14.0000 IN. OR 0.0000 L 0.0000 W IN. ] |
l | | Grains/bry std. cubic Ft. = 1,63€E-05 |
|cATCH | |
| FRONT HALF 111.0000 ug. | Ubs./Hour = 3.938E-04 Kilograms/Hour = 1.786E-04 |
l | BACK HALF 0.0000 ug. | |
| ToTAL 111.0000 ug, | AFcM DSCFM |
l | 286519 2820.45 I
l | | |
|BAROMETRIC PRESSURE Pbar Ym METER CORRECTION FACTOR | Vw gas vm Std. STACK GAS PRESSURE Ps |
| 30.18 in. Hg 0.9850 : | 1.3471 CF 105.1597 CF 30.0109 in. HOH |
| | |
l |STACK STATIC PRESSURE Pst  NET TIME OF TEST Tt | TRUE % M AVE. DELTA P MWd MOL WT. OF STACK GAS |
| +2.30 in. HOH 120 min. | 1.2648 0.6300 in. HOH 28,9520 |
| | I
l |ESTIMATED % MOISTURE PITOT COEFFICIENT | md AVE. DELTA H AVE, SORT DELTA P |
| . 1.0 0.84 | 0.9900 3.02 in. HOH 18,3012 |
| I I
_ |p1A. OF NozzZLE VW TOTAL H20 COLLECTED | Buws(est) AVE. Ts PER CENT ISOKINETIC %I |
l | 0.2510 in, 28.60 ml | 0.0100 73F 96.7196 |
| I I
|METER DELTA Ha ' Np # OF POINTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY |
' ] 1.8900 in. HOH 24 | 108.3850 cr 85 F 44,6702 f/s |
| I |
j%co2 %02 N2 | MW MOL. WI. OF STACK GAS WET= 28.8425 |
' | 0.70 21.00 78.30 | |
[oremmmene e ARSI Pt !
[ I
l | [l Leax cueck || |
I |
| I
| CAS METER READING |
l ] START ] sTOP | COMENTS |
J oo m e e et eeee e 4 eeiiaesaicresacceaan |
] 1 0.0000 | 0.0000 | |
. | 2 0.0000 | 0.0000 | |
| 3 0.0000 | 0.0000 | |
| 4 0.0000 | 0.0000 | |
' | s 0.0000 ] 0.0000 | |
I |
| |
I | I
l A-7




PLANT-  Electronic Chrome and Grinding ~  ===sc=csssoss==ces
INITIAL DATA VALUES DATE- November 22, 1992 CALCULATED VALUES
LOCATION-Santa Fe Springs, CA ==zc
RUN- Outlet 1
DIA. OF STACK OR CROSS SECTION Milligrams/Dry Std. Cubic Meter = 0.0542
0.0000 IN. OR 17.5000 L 23.7500 W IN.
S : Grains/Dry Std. Cubic Ft, = 2.37e-05
CATCH: .
FRONT HALF 79.8000 ug. Lbs./Hour =  6,517E-04 Kilograms/Hour = 2,956E-04
BACK HALF 0.0000 ug,
TOTAL 79.8000 ug. AFCM DSCFM
3210.72 3208.08
BAROMETRIC PRESSURE Pbar Ym METER CORRECTION FACTOR Vw gas vm Std. STACK GAS PRESSURE Ps
30.18 in. Hg 0.9790 0.9632 cF 51.9620 cF 30.1851 in. HOM
STACK STATIC PRESSURE Pst NET TIME OF TEST Tt TRUE X M AVE. DELTA P MWd MOL WT. OF STACK GAS
0.07 in. HOH 120 min. 1.8199 0.1150 in. HOH 28.9520
ESTIMATED X MOISTURE PITOT COEFFICIENT Md AVE. DELTA H AVE. SORT DELTA P
1.0 0.84 0.9%00 0.38 in. HOH 7.6178
DIA. OF NOZZLE Ve TOTAL H20 COLLECTED Bws(est) AVE. Ts PER CENT ISOKINETIC X!
0.2550 in, 20.45 ml 0.0100 68 F 109.9126
METER DELTA H3 Np # OF POINTS vm TOTAL AVE. Tm Vs STACK GAS VELOCITY
1.9470 in. HoOM 24 33.5950 cF 79F 18.5401 f/s
XCoz %02 AN2 HW MOL. WT. OF STACK GAS WET= 28,8425
0.70 21.00 78.30
Il LEAX cHECK ||
GAS HETER READING
START | sTop | COMENTS
bk L T L L Y R T R R T T
1 0.0000 0.0000
2 0.0000 0.0000
3 0.0000 0.0000
4 0.0000 0.0000
] 0.0000 0.0000

A-8




/

- |ESTIMATED X MOISTURE

INITIAL DATA VALUES DATE-

RUN-

CROSS SECTION
17.5000 L 23.7500 W IN.

Y
[DIA, OFS$TACK OR
| 0.00007IN. OR

|catcH

| FRONT HALF 98.9000 ug.
| BACK HALF 0.0000 ug.
| 7T0TAL 98.9000 ug.

|BAROMETRIC PRESSURE Pbar
| 30.18 in. Hg

|

|STACK STATIC PRESSURE Pst
|  0.07 in. HOM

0.9790

NET TIME OF TEST Tt
120 min,

PITOT COEFFICIENT
| 1.0 0.84

!

[DIA. OF NOZZLE
| 0.2550 in.

I

|METER DELTA Ha Np # OF POINTS
| 1.9470 in. HOH 24

Vw TOTAL H20 COLLECTED
20.60 ml

|| LEAK CHECK ||

GAS METER READING

PLANT-

Ym METER CORRECTION FACTOR

START ] STOP
rmmmaa s ssssasmsassamse= L L L
1 0.0000 ] 0.0000
2 0.0000 | 0.0000
3 0.0000 ] 0.0000
4 0.0000 | 0.0000
5 0.0000 | 0.0000

Electronic Chrome
November 22, 1992

Outlet 2

snd Grinding

LOCATION-Santa Fe Springs, CA

Milligrams/Dry Std. Cubic Meter

Grains/DryIStd. Cubic Ft. =

Lbs./Hour =

AFCM
3804.72

VW gas
0,9703 CF

TRUE X M

Md

0.9900

Bws(est)
0.0100

Vm TOTAL
55.7700 cF

9.196E-04

DSCFM
3760.21

vm Std.
53.4904 CF

AVE. DELTA P
0.1558 in.

AVE. DELTA H
0.74 in.

AVE. Ts
76 F

AVE. Tm
85 F

HOH

HOH

MW MOL. WT. OF STACK GAS WET=

I
|
I
I
|
|
|
I
I
I
|
I
I
| 1.7816
I
I
I
I
I
|
I
I
I
|
|
I

—_—— e — — 4

COMENTS

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

CALCULATED VALUES

0.0653

2.85E-05

Kilograms/Hour =

STACK GAS PRESSURE Ps
30.1851 in. HOR

MWd MOL WT. OF STACK GAS

28,9520

AVE, SORT DELTA P
9.0271

PER CENT ISOKINETIC XI
96.5318

Vs STACK GAS VELOCITY
21,9701 f/s

28.8425

4.171E-04



PLANT-  Electronic Chrome and Grinding

INITIAL DATA VALUES DATE- November 22, 1992 CALCULATED VALUES
LOCATION-Santa Fe Springs, CA ===
RUN- Outlet 3

e o Rt e dmEmEEETEEEEEEETEEEEETTEEEEESTEsEEEEETEEEEEEESAESsAsaAEssasAEsmEsaAsEsEEsmsmEaEmEmsssmss-Aur-vmsssssasss
|p1A. oﬁéucn OR CROSS SECTION | Milligrems/bry Std. Cubic Meter =  0.0591
) | 0.0000 IN, OR 17.5000 L 23.7500 W IN. |
] | Grains/Dry std. Cubic Ft. = 2.58€-05
’ |caTe |
‘. | FRONT HALF 86.6000 ug. | Lbs./Hour = 8,225E-04 Kilograms/Hour = 3.731E-04
I | BACK HALF 0.0000 ug. |
| TotAL 86.6000 ug. | AFcH DSCFM
- T | 3718.02 3716.37
l | |
|BAROMETRIC PRESSURE Pbar ¥m METER CORRECTION FACTOR | Vw gas Vm Std. STACK GAS PRESSURE Ps
| 30.18 in. Hg 0.9790 ] 0.2920 cF 51.7545 CF 30.185% in. HOH
: | I
l |STACK STATIC PRESSURE Pst  NET TIME OF TEST Tt | TRUE % MW AVE, DELTA P MWd MOL WT. OF STACK GAS
| 0.07 in. HoH 120 min. | 0.561 0.1517 in. HOH 28,9520
' | |
. |ESTIMATED % MOISTURE PITOT COEFFICIENT | Hd AVE. DELTA H AVE, SORT DELTA P
| 1.0 0.84 | 0.9%00 0.71 in, HOH 8.8214
| |
: |0IA, OF MOZZLE VW TOTAL H20 COLLECTED | Bus(est) AVE. Ts PER CENT ISOKINETIC %I
| 0.2550 in. 6.20 mt | o0.0100 68 F 94,5008
| [
. |METER DELTA Ha Np # OF POINTS | vm TOTAL AVE., Tm Vs STACK GAS VELOCITY
I | 1.9470 in. HoH 24 | 53.3650 cF F 21.4695 f/s
| |
J%co2 %02 N2 | MW MOL. WT. OF STACK GAS WET= 28.8425
' | 0.70 21.00 76.30 |
. [seeesasemirmanaaaaaaaaaaaas cemaan e aememeeeeeeeeseeeeessesessssireresesseseesssasesascanesas e mdeeeeseemececmeeeanenan
| :
. | []  LeAK cHECK ||
‘ I
‘ I
| GAS METER READING
I | START | sTOP | COMENTS
. I------.--.- ----------- L e L L L L L L L T T TPy *rt et r-rmwmmsenemananaa basurrer s r T
| 1 0.0000 | 0.0000 |
' | 2 0.0000 | 0.0000 |
| 3 0.0000 | 0.0000 |
, ] 4 0.0000 | 0.0000 |
' | s 0.0000 | 0.0000 |
!
|
' ]
' -
l A-10




i PLANT-  Electronic Chrome and Grinding = = =ss=sssserzzz=======
- INITIAL DATA VALUES DATE-  November 22, 1992 CALCULATED VALUES
. LOCATION-Santa Fe Springs, CA =
' RUN- outlet 4
. -.....w ----------- At Gtre e TEamssEEesAsAAEAsAs—rEEErrATEEssEssssaAsds trvrrereeemamammammanaman tresmsssssassssaa P
|pIA. or'-“*?i.fucx OR CROSS SECTION | Milligrams/ory std. Cubic Meter = 0.0106 |
: | 0.0000 IN. ©OR 17.5000 L 23.7500 W IN. | |
l | . | Grains/Dry Std. Cubic Ft. = 4.64E-06 |
- |catcH - | |
, | FRONT HALF 14,3000 ug. | lbs./Hour =  1.265E-04 Kilograms/Hour = 5,739€-05 |
l' | BACK HALF 0.0000 ug. | |
| T0TAL 14.3000 ug. | AFcH DSCFM |
| | 3131.12 3182.80 |
l | - o |
|BAROMETRIC PRESSURE Pbar Ym METER CORRECTION FACTOR | Vw gas vm Std. STACK GAS PRESSURE Ps |
| 30.18 in. Hg 0.9790 | 0.6547 cF 47,5841 CF 30.1851 in. HOH |
\ | ! |
' [STACK STATIC PRESSURE Pst  NET TIME OF TEST Tt | TRUE X M AVE, DELTA P MWd MOL WT. OF STACK GAS |
| 0.07 in. HOH 120 min. | 1.3572 0.1113 in. HOH 28,9520 |
| I I
' JESTIMATED % MOISTURE PITOT COEFFICIENT | Md AVE. DELTA H AVE, SORT DELTA P |
| 1.0 0.84 | 0.9900 0.53 in. HOH 7.4290 |
| . | |
|otA. oF NozZZLE VW TOTAL H20 COLLECTED | Bus(est) AVE. Ts PER CENT ISOKINETIC %I
l ] 0.2550 in. 13.90 ml | 6.0100 59 F 101.4518 [
| I
i |METER DELTA Ha Np # OF POINTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY
' | 1.9470 in. HoH 24 | 48.2500 cF 69 F 18.0805 /s |
| | |
|%co2 %02 w2 | MW MOL. WT. OF STACK GAS VET= 28,8425 |
I | o.70 21.00 78.30 | |
. feemnn-n- reemsemeniann mteeetceamamaaan rscmeceeeamamaaeacereesanan—naa G eeeeccceccacersesmanenanna ibememeseececacaaaaan. |
. I I
] }| Leax cHeck || |
1 |
| I
] GAS METER READING |
l_ ] START i STOP | COMENTS
I------------- --------- wsevempecmacananan mmeeemeemaan R T T TR e ISrpap ey spup gy [
] 1 0.0000 ] 0.0000 | |
i | 2 0.0000 l 0.0000 | |
_ | 3 0.0000 | 0.0000 | i
| 4 0.0000 | 0.0000 | |
' ' | 5 0.0000 J 0.0000 | |
| |
| |
l | |
I
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|
t
i
1
]
I
|
|
'
|
|
|
|
§
|
i

INITIAL DATA VALUES

s

bl A A L L T s -

iy

|DIA. OF STACK oOR
] 0.0000 IN. OR

]CATCH

| FROMT HALF
| BACK HALF

| TOTAL

CROSS

PLANT-  Electronic Chrome and Grinding
DATE~ November 22,
LOCATION-Santa Fe Springs, CA

RUN- Outlet 5

SECTION

17.5000 L 23.7500 W IN.

11.8000 ug.
0.0000 ug.
11.8000 uy.

|BAROMETRIC PRESSURE Pbar
| 30.18 in. Hy

ISTACK STATIC PRESSURE Pst
|  0.07 in. HoH

ESTIMATED X MOISTURE

| 1.0

[DIA. OF NOZZLE
| 0.2550 in.

[METER DELTA Ha
| 1.9470 in. Hom

[ %co2
| 0.7

Ym METER CORRECTION FACTOR
0.9790

NET TIME OF TEST Tt

PITOT COEFFICIENT

0.84

Ve TOTAL H20 COLLECTED
13.20 ml

"Np # OF POINTS

*02
21,00

LEAK CHECK |]

V&N A

I
I
[
I
|
I
|
I
I
|
I
I
I
I

R R e A e ke A S EE S T E— -

P

START

il R ek k2 Ty

0.0000
0.0000
0.0000
0.0000
0.0000

GAS METE

24

|
|
|
I
|
|
I
|
|
|
|
|
I
120 min. |
|
|
|
I
[
|
I
|
I
I
I
|

R READING

0.0000
0.0000
0.0000
0.0000
0.0000

1992

CALCULATED VALUES

Milligrams/Dry Std. Cubic Meter =  0.0082
Grains/Dry Std, Cubie Ft. = 3.58E-06
Lbs./Hour = 1,119E-04 Kilograms/Hour = 5_078E-05
AFCM DSCFM
3609.01 3650.69
VW gas Vm Std. STACK GAS PRESSURE Ps
0.6217 cF 50.9027 CcF 30.1851 in, HOH
TRUE X M AVE, DELTA P MWd MOL WT, OF STACK GAS
1.2067 0.1442 in. HOH 26.9520
Md AVE. DELTA H AVE. SQRT DELTA P
0.9900 0.67 in. HOH 8.5628
Bws({est) AVE. Ts PER CENT ISOKINETIC %I
0.0100 61 F 94.6178
vm TOTAL AVE. Tm Vs STACK GAS VELOCITY
53.7000 cr 91 F 20.8400 f/s
MW MOL. WT. OF STACK GAS WET= 28.8425
| COMENTS
$osmmman L L L L L LT gy rremma
I
I
|
I
I
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PLANT- Electronic Chrome and Grinding
INITIAL DATA VALUES DATE- November 22, 1992 CALCULATED VALUES
LOCATION-Senta Fe Springs, CA
RUN- Outlet &

XL YL ER. R L R L L L assssrsmswssSssTAmsmmre ] Y )

I
i
I
|
1
i
1
>
N

[DIA. OFSTACK OR CROSS SECTION = " | Milligrams/bry Std. Cubic Meter = 0.0065 |

| 0.00005iN. OR 17.5000 L 23.7500 W IN. | ' |

| | Grains/Dry Std. Cubic Ft. = 2.84E-06 ]

|eatch | |

| FRONT HALF 8.9700 ug. | Lbs./Hour = 8.158E-05 Kilograms/Hour = 3,705E-05 |

| BACK HALF 0.0000 ug. | |

| ToTAL 8.9700 ug. | AFCH DSCFM |

| ' | 3393.78 3352.49 |

I I ' I

|BAROMETRIC PRESSURE Pbar Ym METER CORRECTION FACTOR | Vw gas vm Std. STACK GAS PRESSURE Ps |

| 30.18 in. Hg 0.9790 | 0.6924 CF 48.7002 CF 30.1866 in. HOH |

! I |

|STACK STATIC PRESSURE Pst  NET TIME OF TEST Tt | TRUE X M AVE. DELTA P MJd MOL WT. OF STACK GAS |

| 0.09 in. HOH 120 min. | 1.4018 0.1288 in. HOH  28.9520 |

I | I

" |ESTIMATED %X MOISTURE PITOT COEFFICIENT | Md AVE, DELTA H AVE. SQRT DELTA P |

| 1.0 0.84 ' [ - 0.9900 : 0.60 in. HOH 8.0523 |

I I I

/ |IDIA. OF NOZZLE Vu TOTAL H20 COLLECTED | Bus(est) AVE. Ts PER CENT ISOKINETIC %I |

i | 0.2550 in. 14.70 ml | 0.0100 7% F 98,5758 |

| : | |

|METER DELTA W Np # OF POINTS | vm TOTAL AVE. Tm Vs STACK GAS VELOCITY |

' | 1.9470 in. HOH ‘24 | 50.7170 c¢f 84 F 19.5972 f/s |

I I . I

|%co2 %02 w2 | MW MOL. WT. OF STACK GAS WET= 28,8425 |

" | o.70 21.00 - .. 78.30 i ‘ |

i jemmmememrrmnn-- Cemmssssssmsrememcssssssesnmmmmmm. cesrabemimmnmm—. Ry U cemmmmmmmm |

I I

| || LEax check || |

' I |

1 I

| GAS METER READING ]

. | START | sToP | COMENTS ]

B L S I chesmmmmmmmmm——e———e sessmnnnsnnmanan |

| 1 0.0000 | 0.0000 | |

' | 2 0.0000 | 0.0000 | |

| 3 0.0000 | 0.0000 | |

| 4 0.0000 | 0.0000 | |

l | 5 0.0000 | 0.0000 | |

| I

1 I

l l |
1 -

A-13
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l Inlet Run #1
N ) =wERS==az
l RUN DATA
EXRSoSETS
i' ' . TIME  |GAS METER|VELOCITY | ORIFICE PRESSURE | STACK  |DRY GAS METER TEWP.| %I
: |READING [DELYA P | ACTUAL  DESIRED | TEMP | IN QUT |PER POINT
: -------+---------+---------+---------+-------------------+---------+---—------—--------+---------
l A 1| 0.00 ] 131,945 |  0.76 |  3.64 3.26 | 65 | 65 2| 108.7
1] 5.00 ] 136,400 | 0.76 | 3.64  3.27 | 65 | 68 & | 1031
2] 10.00 | 141,500 | ©0.72 |  3.45 3.1 67 | 73 65 ]  95.1
l 2] 15.00 | 146.100 | 0.73 ] 3.50 3.15 | 70 | 76 67 |  98.4
3| 20.00 ] 150.900 | 0.67 | 3.21 2.90 | 7| 80 69 | 100.0
3] 25.00]155.600 | 0.65 ] 3.12 2.83 | 70 | a1 7] 1033 -
l 4| 30.00]160.400 | 0.60 | 2.88 2.61 | 7| 83 72| 102.8
4] 35.00] 165.000 | 0.57] 2.73 2.48 | 72 | 84 74| 103.0
) 5] 40.00 | 169.500 | 0.68 ] 3.26 2.97 | 72 | 86 76 | 100.3
: 5] 45.00 | 174.300 | o0.68 ] 3.26 2.97 | 73 ] 87 7] 98.1
6] 50.00 | 179.000 | 0.68] 3.26 2.96 | 76 | 88 79| 106.5
6| 55.00 | 184,100 | 0.69 | 3.26 3.02 | 7% | 89 80 | 2.9
B 1] 60.00] 188.600 | 0.67| 3.21 2.9 | 72 | 84 81| 987
' 1] 65.00 193,300 | 0.67| 3.21 2.94 | 73 | 86 81 ] 109.1
2] 70,00 | 198.500 | 0.67 | 3.21 2,95 | 73| 89 82| ¢8.2
2| 75.00 | 203.200 | 0.67 | 3.21 2,95 | 7% | 91 B3 | 98.0
' 3] 80.00]207.900 | 0.64 ] 3.04 2.82 | 7% | 92 84 | 100.1
3] 85.00]212.600 ] 0.465] 3.12 2.87 | 73| 9 86| 99.3
4] 90.00 | 217.300 | 0.59 | 2.83 2.60 | 75 | 92 S 85| 99.7
l 4| 95.00]221.800 | 0.59| 2.83 2,59 | 77 | 92 85 | 104.4
51 100.00 | 226.500 | 0.63 | 3.02 2.77 | 76 | 93 85 |  96.6
5| 105.00 | 231.000 | 0.63 | 3.02 2,78 | 7 | 93 86| 98.6
_ 6] 110,00 | 235.600 | 0.71 |  3.40 3.2 | 79 | 95 87 |  99.1
‘ 6| 115.00 | 240.500 | 0.71 |  3.40 3.13 | 79 | 96 88 | 100.3
’ 0] 120.00 | 245.468 | ] 0.00 | | | 0.0
”
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T O o A R Gy P SR,

A

-

RUN DATA

ESSEnmmm=

0.00 | 246.870 |
5.00 | 251,400 |
10.00 | 256.000 |
15.00 | 261.200 |
20.00 | 266.300 |
25.00 | 271.300 |
30.00 | 276.300 |
35.00 | 281.100 |
40.00 | 286.000 |
45.00 | 290.800 |
50.00 | 295.500 |
55.00 | 300,100 |
60.00 | 304.700 |
65.00 | 309.500 |
70.00 | 314,300 |
75.00 | 319,200 |
80.00 | 324.000 |
85.00 | 328.900 |
90.00 | 333.700 |
95.00 | 338.400 |
100.00 | 343.100 |
105.00 | 347.900 |
110,00 | 352.700 |
115.00 | 358.100 |
120.00 | 363.440 |

| ActuaL

bommnaaes
0.62 | 2.97
0.75 |  3.60
0.77 | 3.69
0.7 | 3.60
0.72 |  3.45
0.72 | 3.5
0.68 | 3.2
0.68 | 3.26
0.67 ] 3.21
0.65 | 3.12
0.62 |  2.97
0.60 | 2.88
0.72 | 3.45
0.72 ] 3.5
0.70 | 3.36
0.70 | 3.36
0.70 | 3.36
0.67 | 3.1
0.65 | 3.12
0.65 | 3.12
0.70 | 3.36
0.72 | 3.4
0.92 | 4.41
0.92 | 4.4

l

Inlet

4
DESIRED | TEMP | N OUT ' |PER POINT|
----------- L L L e E T ey
2.69 | 7% | 81 82 | 103.7 |
3.27 | 75 ] 84 82 87.5|
3.37 | 75| 87 82| 101.8 |
3.29 | 75 | 89 83 | 100.9 |
3.7 | 73| 89 835 | 100.7 |
3.16 | 74| 89 83 ] 100.8 |
2.99 | 75| 90 86| 99.5 |
2.99 | 76 | 91 84| 1016 |
2.94 | 7 | 91 85 | 100.2 |
2.84 | 80 | 93 86| 99.6 ]
2.71 | 81 | 94 8 | 99.8 |
2,63 77 | 92 85 | 101.3 |
3.15 | 7 | 86 85 |  97.1 |
3.7 | 3| 88 8 |  96.7|
3.07 | 76 | 90 85 | 100.1 |
3.08 | 75 | 92 85 | 97.8 |
3.08 | 7% | %0 8 | 100.0 |
2.95 | 75 | 91 8 [ 100.0 |
2.86 | 7% | 91 8| 99.4 |
2.87 | 74 | 91 85 |  99.3 |
3.08 | 76 | 9 85 | 98.0 |
3.18 | 7| ] 85 | 96.4 |
4.06 | 7| 90 8 | 96.3 |
4.06 | (£ 90 84| 95.2 ]
0.00 | | | 0.0 |
A-15

Run #2

5 TIME " |GAS METER|VELOCITY | ORIFICE PRESSURE | STACK  |DRY GAS METER TEMP.|
' |READING  |DELTA P




i
i
i
i
i

e

RUN DATA

POINT #]

A '

A .'"._'.'s'1 I

1]
2|
2|
3]
3|
4 |
4|
51
51
6|
6 |
B 1]
1]
2|
2|
3|
3|
4|
4 |
5|
51
6|
6|
I

Inlet Run #3

TIME  |GAS METER|VELOCITY | ORIFICE PRESSURE | STACK

|READING |DELTA P | ACTUAL

0.00 | 368.281
5.00 | 374.200
10.00 | 378.700
15.00 | 382.900
20.00 | 388.000
25.00 | 392.700
30.00 | 397.700
35.00 | 402.400
40.00 | 406.900
45.00 | 411.700
50.00 | 416.200
55.00 | 420.800
60.00 | 425.200
65.00 | 429.600
70.00 | 434.300
75.00 | 439.000
80.00 | 443.600
85.00 | 448.300
90.00 | 453.000
95.00 | 457.500
100.00 | 462.100
105.00 | 466.600
110,00 | 471.000
115.00 | 475.600
120.00 | 480.379

_;#.}:-’.—.--+-...-..-__+---'._____“___

0.75
0.77
0.74
0.74
0.73
0.73
0.70
0.70
0.73
0.65
0.62
0.60
0.68
0.65
0.48
0.68
0.67
0.67
0.65
0.65
0.62
0.62
0.68
0.68

DESIRED |
A AL L R L L P LT T
| 3.60 3.21 |
| 3.69 3.32 |
| 3.5 3.19 |
| 3.55 3.20 |
| 3.50 3.16 |
| 3.50 3.5 |
| 3.36 3.05 |
| 3.36 3.03 |
| 3.50 3.16 |
| 3.2 2.81 |
| 297 2.68 |
| 2.e8 2.60 |
| 3.26 2.94 |
| 3.2 2.82 |
| 3.2 2.94 |
| 3.2 2.95 |
| 3.1 2.90 |
| 3.2 2.90 |
| 3.2 2.82 |
| 3.12 2.82 |
| 2.97. 2.1 |
| 2.97 2.7 |
| 3.2 2.97 |
|  3.26 2.98 |
| 0.00 |
A-16

TEMP

|bRY GAS METER YEMP.|
OUT |PER POINT|

------- L TS
mlo19.5 |
78| 89.2 |
78| 8.7 |
79 102.7 |
79| 9.1
79 1014 |
80 | 96.8 |
79  93.1|
80| 97.2]
79 96.6 |
79 101.1 |
™| 98.2]
78| 926 |
78| 101.0 |
7| 98.9 |
7] 96.6 |
78] 9.5 |
78| 99.4 |
78|  96.5 |
78]  98.6 |
7] 98.6 |
76| 96.5 |
5] 9.5 |
75 ] 100.0 |

| 0.0

X1



l Inlet Run #4
l ..
' ETTSSSEED
RUN DATA
ESSTExRrs
' - TIME  |GAS METER|VELOCITY | ORIFICE PRESSURE | STACK [DRY GAS METER TEMP.| %1 |
o ' - |READING |DELTA P | ACTUAL  DESIRED | TEMP | IN OUT |PER POINT|
, i e L L LT T LR N L LL LT T rrtmmmmaa $eetmanana +
' A 1] 0.00]480.700 | 0.79| 3.79 3.39 | 53 | 53 52| 98.6 |
1] 5.00 | 485.600 | 0.79 | 3.79 3.40 | 53 | 56 52| 98.3]
2] 10.00 | 490.500 | 0.77 | 3.69 3.33 | 55 | 62 53] 99.1 |
_ 2 | 15.00 | 495.400 | 0.79 | 3.79 3.42 | 57 | 66 56 |  95.4 ]
) 3] 20.00 | 500.200 | 0.75 | 3.60 3.26 | 58 | 70 58 | 97.4 |
3] 25.00)505.000 | o0.70| 3.36 3.06 | 58 | 72 60 |  98.3 |
l 4| 30.00]s09.700] 0.70| 3.36 3.06 | 59 | 74 62| 95.9 |
4| 35.00]51.300 | 0.66] 3.16 2.89 | 61 | 77 6 | 98.4 |
S| 40.00 | 518.900 | 0.66 | 3.16 2.89 | 62 | 78 66 |  96.1 |
' 5] 45.00|523.400 ] 0.70 | 3.36  3.08 | 62 | 80 68| 839 |
6| 150,00 |s27.700 | 0.70 ] 3.36 3.08 | 63 | 81 9 | 105.3 |
_ 6] 55.00 532,800} o0.72] 3.45 3.17 | 6 | 82 Ny 9.6 |
B 1] 60.00 557,403 | 0.75| 3.60 3.28 | 66 | 77 ] 981 |
' 1] 65.00 | 542,300 | 0.75 ] 3.60 3.29 | 67 | 81 7% | 93.8 |
2| 70.00 | 547.000 | 0.76 | 3.64 3.33 | 69 | 84 7S] 100.9 |
- 2| 75,00 | 552.100 | 0.76 | 3.8 3.33 | 7| 87 7] 92.7 |
m 3| B80.00 | 556.800 | 0.74 |  3.55 3.2 | 73| 89 8] 979 |
: 3] 85.00|561.700 | 0.76 ] 3.68 3.33 | 7% | 90 80 |  98.4 |
- 4| 90.00 | 566.700 | 0.72 | 3.45 3.16 | 7% | 91 81| 9.8 |
‘ 4] 95.00 571500 | 0.7 ] 355  325|  76| o 82| 95.5 |
5] 100.00 | 576.300 | 0.70 | 3.36 3.07 | 77 | 93 83| 98.1]
5| 105.00 | 581.100 | o0.70 | 3.3 3.08 | 7| 93 84| 978
s 6| 110.00 | 585.900 | 0.68 ] 3.26 3.00 | 75| 93 85| 97.1 |
' 6| 115.00 | 590.600 | 0.76 |  3.64 3.36 | 75| 93 B6 | 95.7
) | 120.00 | 595.501 ] | 0.00 | | | 0.0
‘ A-17




Inlet Run #5

oomEE==

RUN DATA

TIME  [GAS METER|VELOCITY | ORIFICE PRESSURE | STACK |DRY GAS METER TEWP.| %I |

POINT
' [READING [DELTA P | ACTUAL  DESIRED | TEMP | N OUT |PER POINT|
L L N LTI Armsmmmnn L LT T teermrmmmenanaga dermmmm- +
A 1] 0.00]595.638{ 0.78] 3.74 3.41 ) 75 | B3 86 ]  97.6 |
1] 5.00 | 600.645 | 0.78 | 3.74 3.39 | 8| 8 84| 131.8 |
l 2| 10.00 ) 607.400 ] 0.78] 3.74 3,40 | 80 | 90 85 |  103.1 |
- 2] 15.00 | 612,700 ] 0.78 | 3.74 3.54 | 60 | 94 86 | 110.2 |
3] 20.00]618,500| 0.71] 3.40 3.2 | &1 | 97 80| 81.2|
' 3| 25.00 | 622.600 | 0.71 |  3.40 3.24 | 62 | 98 89| 97.0 |
_ 4] 30,00 | é27.500 | 0.70 | 3.36 3.20 | 61 | 99 90 | 95.5 |
4] 35.00 (632300 0.66] 3.16 3.02 | 62 | 100 91| 98.2 |
5| 4o0.00 | 637.100 | 0.60 | 2.88 2.75 | 62 | 100 92| 98.5 |
' 5] 45,00 | 641,700 | 0.62 | 2.97 2.84 | 62 | 100 921 97.0 |
6] 50.00] 646,300 | 0.66] 3.6 3.03 | 61 | 101 93] 93.8|
6] 55.00 ) 650.900 | 0.65] 3.12 2.99 | 61 | 102 9 | 94.3 |
I B 1] 60.00]655.501 | 0.72] 3.45 3.29 | 62 | 96 9% | 94|
1] 65.00 | 660,300 | 0.70 | 3.36 3.19 | 62 | 96 92 95.6 |
2] 70.00 | 665.100 | 0.72 | 3.45 3.29 | 61 | 97 92 |  96.1 |
2| 75.00 | 670.000 [ 0.72 ]  3.45 3.29 | 63 | 98 93] 9.2
‘ 3] 80.00|674.800] 0.68] 3.26 3.2 | é1 | 100 9% | 96.4 |
T~ 3| 85.00] 679.600 | 0.68 | 3.26 3.12 | 62 | 101 9% | 96.4 |
4] 90.00 ] 684.400 | 0.66 ] 3.6 3.03 | 62 | 101 "9 ] 95.8 |
' 4| 95.00 | 689,100 | 0.66 | 3.16 3.02 | 63 | 99 93| 96.2 |
5] 100.00 | 693.800 | 0.70 | 3.36 3.20 | 63 | 98 93| 95.5|
51 105.00 | 698.600 | 0.65 ] 3.12 2.96 | 63 | 97 92| 971
' 6] 110,00 | 703.300 | 0.72 | 3.45 3.28 | 63 | 97 93 | 9.3 ]
‘ 6| 115,00 | 708.100 | 0.70 | 3.36 3.18 | 63 | 95 92 | 95.8 |
0] 120.00 | 712.901 | | 0.00 | ] ] 0.0 |
If
I -
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Inlet Run #6

e
RUN DATA

ERSSIn==s

- en e en

(POINT £E° TIME  |GAS METER|VELOCITY | ORIFICE PRESSURE | STACK |DRY GAS METER TEwP.| %1 |
e IREADING |DELTA P |- ACTUAL  DESIRED | TEMP | N OUT |PER POINT|
| - R AT L L L L LT LT ey, Emmmm- tfrmmm- L R Ll L rawh
' A 1] 0.00] 714920 0.76| 3.65 3.29 | 79 | 82 84 | 112.7 |
- 1| 5.00 ) 720,600 | 0.76 |  3.65 3.30 | % | 87 83 |  85.0 |
2| 10.00 | 724.900 | ©0.66 | 3.16 2.89 | 77 | 90 8| 96.9 |
' 2] 15.00 | 729.500 | 0.69 | 3.31 3.01 | 78 | 90 8 | 97.0|
- 3| 20.00 ] 734.200 | 0.67] 3.21 2.93 | 78 | 89 84|  96.4 |
3| 2s.00 | 738.800 | 0.67 | 3.2 2.92 | 79 ] 90 84| 98.5 |
4| 30.00 | 743.500 | 0.56 | 2.68 2.46 | 76 | 90 8] 98.2]
4| 35.00 ) 747.800 | 0.62 | 2.97 2.72 | 76 | 89 8 | 97.8 |
5| 40.00 | 752.300 | .0.60 | 2.88 2.63 | 77 | 20 84| 972 ]
5| 45.00 | 756,700 | 0.56 | 2.8 2,45 77 | 90 8| 98.2]
6| 50.00 | 761.000 | 0.60| 2.88 2.65 | 72 | 89 8 | 9.6 |
6| 55.00| 765.300 | 0.51 | 2,44 2.25 | 72 | 89 84 | 100.3 |
B 1] 60.00 | 769.505 | 0.66 | 3.16 2,90 | 69 | 80 82 | 103.5 |
1| 65.00 | 774.400 | 0.66 | 3.1 2.89 | 72 | 84 82 90.9|
2| 70.00 | 778.700 | 0.64 | 3.07 2.83 | 68| 86 82| 9.0 |
2| 75.00 | 785.200 | 0.64 | 3.07 2.82 | 70 | 86 82| 98.3|
3| ®80.00 | 787.800 | 0.64 | 3.07 2.82 | 7 88 821 98.2|
3| ®85.00 | 792.400 | 0.64] 3,07 2.82 | 70 | 87 82 ] 98.2|
4| 90.00 | 797.000 | 0.60| 2.88 2.66 | 66 | 85 . 81| 9.8
4] 95.00 ] 801.400 | 0.60 | 2.88 2.66 | 66 | 85 81| 99.1 |
5] 100.00 | 805.900 | 0.60 | 2.88 2.66 | 65 | 8s 80| 94.7 |
5] 105.00 | 810.200 | 0.60 | 2.88 2.66 | 65 | 85 80| 969
6| 110,00 | 814.600 | 0.58 | 2.78 2.54 | 72 | 84 80 |  99.3 |
6] 115.00 | 819.000 | 060 | 2.88 2,63 | 70 | 82 7] 95.6 |
0] 120.00 | 823.305 | | 0.00 | ] | 0.0 |

-
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Outlet Run #1

AREERENNN

RUN DATA

POINT TIME  [GAS METER|VELOCITY | ORIFICE PRESSURE | STACK  [ORY GAS METER TEMP.|  x1 - |
IREADING [DELTA P | ACTUAL  DESIRED | TEMP | N OUT |PER POINT|
cuame -------1-----------0----------+-------------------+----—o---+-------------------4----------4-
I A 1] 000225770 |  0.13 |  0.65 0.63 | 63 | 64 62 | 136.0 |
2] 5.00] 218700 0.09] 0.45 0.44 | 62 | 66 63 | 1111 ]
3| 10.00 | 220.700 | o0.07 | 0.35 0.34 | 63 | 68 64 | 106.8 |
' 4] 15.00 | 222.400 | 0.06| 0.30 0.29 | 62 | 4 66 | 108.0 |
_ 5] 20.00 | 224.000 ] 0.06 | 0.30 0.29 | 63 | 72 67 ] 1011 |
6] 25.00 | 225,500 | 0.08| 0.40 0.39 | 63 | 7% 69 | 104.7 |
B 1] 30.00]227.300 | 0.10] 0.5 0.49 | 63 | 75 72| 119.3 |
2| 35.00 [ 229.600 | 0.09 | 0.45 0.44 | 63 | 7 72| 103.6 |
3] 40.00 | 231.500 | 0.08 | o0.40 0.39 | &4 | 78 73] 104.0 |
4] 45.00 | 233,300 | 0.08| 0.40 0.40 | 64 | 80 75 109.4 |
' 5] 50.00 | 235.200 | 0.07| 0.35 0.35 | 64 | 81 76| 98.3 |
6| 55.00]23.800] 0.07] 0.35 0.35 | 64 | 81 7] 1043 |
\ ¢ 1| 60.00|238.500] 0.25| 1.25 1.2 | 63 | 82 77| 58,5 |
' 2| 65.00 | 260.300 | 0.18] 0.9 0.89 | 70 | 85 80 | 172.2 |
3| 70.00|244.800 | 0.16] o0.80 0.79 | 7| 86 80 | 101.7 ]
4| 75.00 ] 247.300 | 0.15| o.75 0.74 | 73| 88 81 | 100.6 |
5| 80.00f249.700] o0.10]| o0.50 0.49 | 7| 88 82| 17.6
' 6| 85.00252.000 | 0.08] 0.40 0.39 | 72 | a8 82 | 120.2 |
D 1] 90.00|254.100 ] o0.20] 1.00 0.98 | 75 | 87 - 83| 101.8 |
2| 95.00 | 256.900 | 0.19 | 0.95 0.94 | 73| 89 B3 |  96.6 |
I 3] 100.00 | 259.500 | ©0.15 | o0.75 0.7 | 7% | 91 85 | 108.3 |
' 4 105.00 | 262.100 | 0.16 | 0.80 0.79 | 75 | N 85 ] 92.9 |
5] 10,00 | 264.400 | 0.09 | 0.45 0.44 | 75 | N 85 | 134.5 |
' 6| 115.00 | 266,900 | 0.07 | 0.35 0.35 | 75 ] 7 86 | 150.2 |
| 120.00 | 269.365 | | 0.00 | | | 0.0 |
i
i -
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l QOutlet Run #2
AREBETXRE
l RUN DATA
‘ AEEERERE D
l |GAS METER|VELOCITY | ORIFICE PRESSURE | STACK [DRY GAS METER TEMP.| %I
. “|READING [DELTA P | ACTUAL  DESIRED |- Tewe | N OUT |PER POINT
------- i---------+---------+---------o--------------------0---------+-------------------+---------
' A 1] 0.00]29.618] 0.27] 1.35 1.32 | 7% | 81 82 | 100.2
2| 5.00]272.800 ] 0.25] 1.25 1.22 | 7% | 83 81| 104.6
3] 10.00 276,000 ] 0.20] 1.00 0.98 | 75 | 85 81 ] 9.8
' 4| 15.00 | 278,600 | 0.15 | 0.75 0.73 | 76 | 86 82 ] 58.9
5| 20.00 | 280.000 | 0.14] 0.65 0.69 | 7% | 87 82| 130.2
6| 25.00 | 283.000 ] o0.12| 0.5 0.59 | 72 | 88 82 | 102.8
' B 1| 30.00|285.200] 0.23] 1.08 1.13 | 73 | 84 83 | 101.8
2| 35.00]288.200 | 0.20 | 0.9 0.99 | 72 | a7 83| 87.0
: 3| 40.00]200.600 | 0.19 | 0.8 0.94 | 73| 88 83 | 92,9
4| 45.00]295.100 | 0.6 0.75 0.79 | 75 | 88 83| 933
‘ 5| 50.00]295.400 | 0.5 0.70 0.74 | 76 | 89 84| 96.3
6| 55.00 |297.700 | 0.14 ] 0.66 0.69 | 73| 88 8] 951
€ 1] 60,00 ]299.900| 0.16] 0.75 0.79 | 7| 84 B3 | 975
' 2| 65.00 | 302.300 | 0.10 | 0.47 0.49 | 74 | 83 85| 102.8
' 3] 70.00|304.300 | 0.1 ] 0.51 - 0.54 | 76 | 87 8 | 979
4| 75.00 ] 306.300 | 0.13] 0.6 0.64 | 75 | 87 84| 99.0
‘l 5| 80.00 308500 ] 0.12] 0.56  0.59 | 7 | 87 8 | 88.6
6| 85.00]310.400 ] 0.10 | 0.47 0.49 | 7% | 87 8 | 97.4
o 1] 90.00]312.300 ] 0.18| 0.8 0.89 | 7 | 85 B3 | 103.4
2| 95.00[315.000 | 0.15] 0.70 0.7 | 75 | 87 83| 881
' 3] 100.00 | 317.100 |  0.14 | 0,65 0.69 | 72 | Y4 83 | 82.2
' 4| 10s.00 | 319.000 | 0.13 ] 0.61 0.64 | 70 | 87 83| 121
5] 10.00 | 321.500 | 0.12] 0.56 0.59 | 7% | 87 83| 983
' 6| 115.00 | 323,600 | 0.10 | 0.47 0.49 | 72 | 87 83| 9.5
| 120.00 | 325.388 | | 0.00 | | | 0.0
g
¥
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_ . i

RUN DATA

-

TIME

0.00 | 326.235 |

5.00 | 329.000 |
10.00 | 331.300 |
15.00 | 333,500 |
20.00 | 335.500 {
25.00 | 337.500 |
30,00 | 339,300 |
35.00 | 341,600 |
40.00 | 343,700 |
45.00 | 345.500 |
50.00 | 347.000 |
55.00 | 349.200 |
60,00 | 351.600 |
€5.00 | 354.400 |
70.00 | 356.900 |
75.00 | 359.500 |
80.00 | 361.200 |
85.00 | 363.100 |
90.00 | 365.200 |
95.00 | 368,000 |
100.00 | 370.700 |
105.00 | 373.300 |
110.00 | 375.500 |
115.00 | 377.700 |
120.00 | 379.600 |

Outlet Run #3

|GAS METER|VELOCITY | ORIFICE PRESSURE | stack
|READING [oELTA P | AcTUAL
------- aabbLiEEITY DET TP,

DESIRED | TEMP
................... toremraaan
0.94 0.86 | 76
0.75 0.70 | 73
0.67 0.61 | 73
0.56 0.53 | 7
0.61 0.57 | 69
0.38 0.35 | 69
0.67 0.61 | 69
0.47 0.44 | 68
0.51 0.48 | 67
0.51 0.48 | é8
0.42 0.40 | 67
1.13 1.05 | 67
0.99 0.92 | 67
0.89 0.84 | 67
0.67 0.62 | 67
0.56 0.53 | 67
0.56 0.53 | 68
0.56 0.53 | 66
1.286 1.11 | &2
1.26 1.19 | 65
1.00 0.97 | &5
0.65 0.62 | 64
0.56 0.53 | 64
0.56 0.53 | 63
0.00 |
A-22

|ORY “GAS METER TEMP. |
| N

ouT |PER POINT|

Xl

78| 107.0 |
78 | 98.8 |
79| 100.9 |
7] 987
9| 9.8 |
79| 108.7 |
79 ] 105.3 |
8| 13.7 ]
78| 928 |
8 74|
78| 125.4 |
7] 84|
7] 1047 |
| es.2|
7] n8.9 |
7] 8.0
7| 9.0 |
7| 103.7 |
7] 95.7 ]
76 89.1 |
76 | 95.0 |
75| 1007 |
75| 108.9 |
%] 9% |

| 0.0 |



RUH DATA

v

A

Outlet Run #4

TIME  |GAS METER|VELOCITY | ORIFICE PRESSURE | srack

[READING | [OELTA P | AcTUAL

-.-‘-‘ﬁfb-’-.-‘ ------ 4esmmessnan +

0.00 | 379.955 |

5.00 | 382.100 |
10.00 | 384.900 |
15.00 | 386.800 |
20,00 | 389.200 |
25.00 | 390.900 |
30.00 | 392.300
35.00 | 395.000
40.00 | 397.400
45.00 | 399.600
50.00 | 401.500
55.00 | 403.100
60.00 | 404.700
65.00 | 407.500
70.00 | 409.400

80.00 | 412.500
85.00 | 414.600
90,00 | 416.300
95.00 | 418.900

100.00 | 420.900

105.00 | 422.800
110.00 | 424,300
115.00 | 426.400
120.00 | 428,205

I
I
I
I
|
I
I
:
75.00 | 411.100 |
I
|
I
I
|
I
I
I
I

[DRY CAS METER TEMP.|

xl

DESIRED | TEMP | N OUT [PER POINT|
--------- +-------------------0---------{»-------------------0----------&
0.19 | o0.89 0.84 | 53 | 51 50| 87.0]
0.8 | 0.8 0.79 | 59 | 55 51] 1167 ]
0.5 ] 0.7 0.66 | 59 | 58 52| 86.4 |
0.08] 0.38 0.36 | 59 | & 56 | 148.6 |
0.05 | 0.29 0.21 | 89 | 62 55 | 136.7 |
0.07 | 0.33 0.31 | 58 | 63 571 92.1 |
0.20 | 0.94 0.90 | 57 | 62 59 | 105.1 |
0.18 ] 0.8 0.81 | 56 | 68 61 | 97.6 |
0.34 | 0.65° -+ 0.63 | 57 | . 70 63 ] 101.1 |
0.07 |  0.33 0.32 | 57 | 72 6 | 123.0 |
0.07 |  0.33 0.32 | 57 | 72 65 | 103.5 |
0.06 | o0.28 0.27 | 57 | 72 66 | 11.7 |
0.6 ] o0.75 0.73 | 57 | 73 68 | 119.5 |
0.08 | o0.18 0.37 | 57 | 76 70| 114.0 |
0.07 | 0.33 0.32 | 57 | 78 7| 108.7 |
0.09 | 0,42 0.41 | 57 | 79 [ 101.4 |
0.07 ] 0.33 0.32 | 57 | 80 7% | 108.2 |
0.06 | 0.28 0.28 | 57 | 81 75| 16.7 |
0.18 |  0.85 0.83 | 58 | 80 76 | 103.3 |
0.11 ] o0.52 0.51 | S8 | 84 7y 101 |
0.11 | 0,52 0.51 | 58 | 84 8] 9.9 |
0.10 | 0,47 0.46 | 59 | B4 9] 19.4 |
0.10 |  0.47 0.46 | 59 | B84 80 ] 111.1 ]
0.10 |  0.47 0.46 | 59 | 84 80 |  95.5 |
| 0.00 | ] | 0.0 |
A-23
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l Outlet Run #5
EEEEIERRE
' RUN DATA
EESEEEEERD
' POINT - TIME  JaAs METER|VELOCITY | ORIFICE PRESSURE | STACK  [ORY GAS METER TEMP.|  xI |
' IREADING [DELTA P | ACTUAL  DESIRED | TeEwp | N OUT |PER POINT|
------- + -------+---------+---------+-------------------+---------+-------------------0---------4
' A 1] 0.00]428.300] 0.17] 0.8 0.79 | 60 | 82 82| 97.5 |
' 1] 5.00 430700 | o0.10] 0.47 0.46 | 60 | 84 82 | 126.8 |
2] 10.00 | 435,100 |  0.11 | o0.52 0.51 | 61 | 85 83 | 105.7 |
' 2| 15.00 | 435.200 [ 0.11 | o.52 0.51 | 60 | 86 83 | 115.6 |
S 3] 20.00 ] 437,500 | 0.1 | o0.52 0.51 ] 60 | 88 8 | 70.2 |
3] 25,00 | 438.900 | o0.11] o0.52 0.52 | é0 | 89 85 | 110.1 |
l 4| 30.00 | 441,100 | o0.15| o0.70 0.70 | 61 | 90 86 | 64.2 |
4| 35.00]442.600 | 0.12 ] 0.56 0.56 | 61 | 91 87 | 100.3 |
5] 40,00 ] 444,700 | 0.1 | 0.7 0.52 | 62 | 93 B8 |  94.6 |
" 5] 45.00 ] 446,600 | 0,13 | 0.6 0.61 | 82 | 93 89| 91,6 |
6| 50.00]448.600 | 0.13] o0.61 0.61 | 62 | 94 89 | 109.8 |
6] 55.00]451.000 | 0.12] o0.56 0.57 | 61 | 9% 9 | 90.3 |
B 1] 60.00 452,900 | 0.24| .12 1.13 | 61 | 9 9| 9.1
. 1] 65.00 ] 455,700 | 0.22] 1.03 1.04 | 61 | 96 92 | 105.0 |
2| 70.00 | 458.700 | ©0.21 ] 0.9 0.99 | 62 | 97 92 | 96,7 |
2| 75.00 461400 0.15| 0.70 0.71 | 62 | 96 92| 101.8 |
' 3] 80.00]463.800 ] 0.12| 0.5 0.57 | 62 | 94 92 | 87.8 |
3] 85.00|465.650 | 0.06 | 0.28 0.28 | 62 | 9% 92| 117.4 |
4] 90.00 | 467,400 ] 0.19 | .89 0.90 | 61 | 93 .93 ] 98.1 |
' 4] 95.00 | 470,000 | 0.23] 1.10 1.09 | 61 | 98 9% |  95.5 |
5] 100.00 | 472.800 | 0.19 | o0.89 0.90 | 61 | 99 % | 7.5 |
' 5] 105.00 | 473,000 | 0.15] o0.71 0.71 | 63 | 98 95 | 169.0 |
6] 10.00 | 477.000 | 0.11 | o0.52 0.52 | 6 | 97 95 |  143.1 ]
I 6] 115.00 [ 479.900 | 0.12 | o0.56 0.57 | 63 | 9 95 ]  99.3 |
: 0] 120.00 | 482.000 | | 0.00 | | | 0.0 |
i -
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| Qutlet * Run #6

RUN DATA

BEEEEEREER

© TIME [GAS HETER|VELOCITY | ORIFICE PRESSURE | STACK [DRY GAS METER TEMP.| %1 ]

|READING |QELTA P | ACTUAL  DESIRED | TEMP | ] OUT |PER POINT|

CLI I T T e LI L2 Ty tessfrasansnmy et L L LYY P Y ) LAY LYY 4ermsssvimcnnrrunnns L AL LY Y] +

A 1] 0.00]483.108|] 0.25] 1.18 1.12 | 80 | 84 85 | 101.8 )

1] 5.00]48.100] o0.25] 1.18 1.13 | 77 | 85 85 | 98.3 |

2| 10,00 | 489.000 | 0.19 | 0.8 0.86 | 79 | 90 88 | 104.3 |

2| 15.00 | 491.700 | 0.13 | 0.61 0.59 | 79 | 92 87| 9a.0 ]

3] 20.00]493.800 ] 0.11] 0.51 0.50 | 80 | a7 85 | 0.0 |

| | 3] 25.00 | 446.000 | 0.09] 0.42 0.41 | 76 | 86 85 | 2910.2 |
l 4| 3000 |497.700 ] 0.19| 0.8 0.85 | 78 | 83 8 | 97.5 |
4] 35.00|500.200] 0.12] 0.5 0.54 | 78 | 85 a3 | 107.8 |

_ 5| 40.00 | 502.400 |  0.10 | 0.7 - 0.45.] 7 | 86 8 | 117.9 ]
' 5| 45.00 | 504.600 | 0.03] 0.14 0.14 | 77 | 85 B4 | 166.1 |
6] 50.00|506.300 ] 0.03]| 0.14 0.14 | 7| 85 8 | 165.8 |

6| 55.00508.000] 0.03] 0.14 0.14 | 7 | 85 8] 146.3 |

". 8 1| 60.00[509.500] 0.10] 0.47 0.45 | n| a2 83| 96,2
1] 65.00 511300 | 0.19| 0.89 0.87 | 63 | 82 82 ] 65.9]

2| 70.00 | 513.000 | 0.11] 0.51 0.50 | 69 | 83 B2 | 9.7 |

2| 75.00 | 514.900 | 0.12 | 0.5 0.55 | 7| 83 82 97.6 |

' 3| 80.00|516.900] 0.3 0.6 0.59 | 68 | 83 82| 98.2 |
3] 85.00)519.000] 0.12] 0.5 0.55 | | 84 82| 97,5 |

4] 90.00 | 521,000 | 0.14] 0.65 0.64 | 7| a3 82 | 108.5 |

' 4] 95.00 | 525.400 | 0.19] 0.89 0.86 | 7| 84 81 ] 97,0
5] 100,00 |525.900 ] 0.12| 0.5 0.55 | 7| 84 81 | 1025 |

5| 105.00 | 528.000 ] 0.11 | 0.51 0.50 | 70 | 82 80 | 102.1 |

' 6| 110.00 | 530.000 | 0.13| 0.61 0.59 | 70 | 82 80 |  89.3 ]
6] 115.00 |531.900 ] o011 0.5 0.50 | 69 | 82 80 | 98.2 |

0| 120.00 | 533.825 | | 0.00 | | | 0.0 |

A-25
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APPENDIX "B"

FIELD DATA SHEETS




- "VELOCITY FIELD DATA SHEE__T
C.‘.Lient:f]e//é/'jmr; Source: //7//7.{) .&AZA*/

Y. #
Operators: r?@c///z.’/ﬂf’f Test Date:_-{'//f/fz' Run #: /

Timezge £l Barometric Press.:__3().] bj |
Wet Eﬁlb NI Dry Bulb: 4

/
Pitot Tube #: L?{/ 4/ Cp: C)- 5’7 Stack Area:

Upstr. Disturbance ‘{,“/O” Dwnstr. Disturbance 4"\27[/‘
Stack Dimensions /ﬁmJ : .wnr/{-r

Moisture: I %

Stack Height ﬂ{//#f .

l mrav. | & PT + O P ITEMP | stack | ©
' PT.4 |piaM | roc |[porr |1n H,0 | PRESS | nuLL
. A bl | g™ o) O

2 2.0 20 0O
' 3 4,14 NPEE O

7 5.8t  of 9,
' s igs | . 3] O
l 6 /3.3¢ o 7 O

B/ !l B 5] 4,

| 2 20| | | .33 O
1 = dyg | | 30 0

yA 9.9 s s ,
. - s I G8 3¢ ,0
' o /3.3 .30 @
' COMMENTS ; Aoe 0. 275 -
' v
'@m, Georgia Advanced Sysloms Technology, Ing. Washinglon, DG
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..
- 2

}
]
'
|
.
3
:
'
'
'
;
’
'
l
' .
'
'
I |
'

"VELOCITY FIELD DATA SHEET
Client: Lﬂﬂ /é/ic /‘awc f*)[’Jz[,-/ Source: u//i

Operators: \ 12 b Vs /.

xS Test Date: «9//7/91—Run #: J
, s
Tin DAY - ‘Barometric Press S0, I$/
Wet hulb -4-‘741 /}Z? 'Dry Bulb: 5@ Mdisture: /2
Pitot Tube {: \3 JC-/ Cp: 0 r?/ Stack Area:
Upstr. Disturbance ‘,'r o Dwnstr. Disturbance /o/,q—-

Stack Dlmens.wns / 7/3 \/ "239 75 Stack Height /M‘

o~ TRAV. % PT +. O P |TEMP | stack | ©
PT.# DIAM LocC PORT In ”20 '_ PRESS NULL
o L3 Jc | W jlse *
2 3 1\ 1,09 | 0
3 7.28” Y O
‘/ 10 5
5 13 | -3l ~
2 [6 | | .33 ®,
D | .3 | D A5 M
oy 4.3 A5~ @,
3 7. 25" £3() )
4 ) 32 ()
S /S 35 '@,
¢ e | 30 0

COMMENTS :

Allanla, Georgia

Advanced Systems Technology, Inc.

Washingbn, 56
B-3 o




"VELOCITY FIELD DATA SHEET
Client: [/4/41/’&7{-'”“’: Source: a////of&/ué/f

Operators: séMMA;/cz;Vé’ Test Date:-%/eyél' Run #: /_
s Z°(S L _30.¥

Timesg I ' ~ Barometric Press.:
SC /2
oxd

Dwnstr. Disturbance

/4
7

Wet Bulb: Dry Bulb:
JL &

Pitot Tube #: _3/y /

Upstr. Disturbance

Stack DimensionsJﬁzs’x.;zga?ﬁ?:

Moisture:

Cp: Stack Area:

Stack Height

TRAV. | 3% PT + AP [temp | stack | ©
PT. 4 DIAM LocC PORT In HzO ' PRESS NULL
/ L3 | f ARy A 8,
2 1.3 Ll 0
3 205 A T
7 10 .17 g
S 13 . [9 9,
6 e 30 (9
L5 L3 | B | _ /2 0
45’ 2 4.3 /9 1,
73 208 2 18,
W ‘L 19 21 0
A3 43 A7 0
Ay 2 Y 0
' /rmﬁ 0,229

COMMENTS :

(f)f

Alanta, Georgia Advanced Syslermns Technology, Inc.

Washinglon-, 5-6
B~4

ATTINICAYY TG,

e

Washington, 16
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Operators: \J)AMES /L. %RkER
TS =/ a0

Source: Z_WLET

PARTICULATE FIELD DATA

c1ient:2Qﬁ§A55%?-1£305¢»91&z-é;;%zvucuamg

—

Test Date: 3 ~/5—92 Run i: Z

Timg: Test Method: /3 /3 :

- = K=4¢ | .
R AR A Ay e——

20 1 1m0 [(Ory [(Or)| (OF) | F) [ (°F)

%l 9NVt [/31-145| L | 2.0 — 6|8 |65 62| &
Y 136+ |76 1349 ~ |95 | 45 |o% IAAR2
2 |ro [4(: & |.7213:95| — |s5| 47 235 | 6
< IS fhel_1:73 3s2| = Iselzo |74 107 | .
3 |20 [So:7 |67 |3:21| — |ga |77 Y007 &
3 45 [$$:6 | 651302 | — [¢g2] O \57/1.5
) L0 eld gy | — 10 | 7] |¢3 |75 &
Al /652 |.<7 QB <K 72 |54 |74 | Y5
5 |[Ho (67:$” | L& |30l — S| 7 |58 (76| 5
SHs [74-3 |-6% | 226 — |s¢| 73 17715 1
L@__MLZM.AQ&,_JB;Q_@:_Q_J_@__S{K 771 S-3
L 5y (59 1 | 49 3U| — 8T 74 [€7159$S
I o [5%:6 |47 |348| — | 7| 7o 51| S
18] L7338 |67 3-3)] —¢p| 74 §C |15/ | S

2 /0 (7857.67132)) ~ || 75 §7 52| S
2 J1g] 32| 671331 — |44 7 |57 |o3] o
S |40 2079 | 691809 — | ¢y 74 192157 &
"N 81302 ~Véz| 73 |5) (e[ <

I ET N 591228 — bk | 7€ |92 |gs14/ 5
S PRV B Y e A A g5



PARTICULATE FIELD DATA

Clienttmpﬂ-E/ECA&'@/?RMDE”G Source: .Zh/éﬁ?‘

Operators: :5;?/77/3‘( L. /?7R/<ER_ Test Date:pd—~/E-%

'I'in:jﬁg‘_‘: 7. d S=—/1220

g&- ‘iRun #e: Z

Test Melthod: /3;&)

= ~4 8
2] DGM Hor
PT | |cLock mmmgc; Ap Qn BOX |IMP |STACK |_DGM TEMP| SAMPLE
NO TIME Vm(ft) (in.) (in.) 'I'(FjMP 'I'EMP 'I‘EMP 6N OgT TRAIN
0 [ 1,0 ((°F) [("F)| (YF) (F) | (°r)
IS 2.5 |,6302.02 — |68 | 2 |75 35| &
£ l4s 2310 |.63|3.02 — |4,5| 76 |s3|¢€ | <
6 50 356 | 21399| — g5 77 |95|87|6.3
G 89 “20:S 1,7/ 13490 — (69|75 |94 |83 |53
QO|/[:40 |2y s 4%
iy | ‘
I[H.323 10.606 | 3,204 £33 ";;77,

Alanla, Grorgin

Advanced Systems Technology, Inc.

B-7

Washinglon, | w3



GAS_COMPOSITION

Sample lype 1&22

Nl \nl"l ( mnum —

T e L

PARTICULATE FIELD DATA
Client: &(SEP/‘?‘ E/fC'?%ZCf —gﬂrﬁ_mg

Time: _A? 244 “‘"—'——-¢2__.i2 —
3B

Tegt Melhod: _

V74
@‘mk Dimensjiong / 6/

— __Stack 1

Upstr. Dist. .:S ";2-42 _ DwnsLy, pigt.

Console J§: 457'#2

Orifice

EPA Dox ﬂﬁf#ﬁ'ﬁﬁ% Mroha ”333

HNozzle |J: &'&50 ‘#;—;Z__
K Taclor: / (.

Filter #: —

Posl:

ek Z(D

Huml)m

et __.In,
Pitot Press. (ln Fror 15 snce.
static rress. ___H_*f:'_'_':__ln fo1r 15 sec
Method 3 __'::__"___"ln for 15 mac
MOIS'IURE e

Inpinger (1) _|

(g)

. Gross

424_‘2_6_’7ﬂ Grose

S5ilica Gel

_-...._..--_._._, ————r

.._._-_..___..,--__.. e e ey

I\rlvmlr‘nrl "»'y"lnm"

ol Ponnl

"'anle Time per pojint: MMBML [ol-xl ":-nnple

Source: _Z—-/V/E/

e Baro.

Pross,

s/por Us: _/02/.2
‘Time: /ﬂcﬂz_,zz/

3(9 /8‘

Pre test size: Sﬁ_é::_/_]z{_/ﬂi_;___

Lest n)za:

// Y, 7]

———— T Silica |: ,Ld/ﬁff /P(/

JZQ&/)».& Tarea :
b Gross _éQ% Tare 622-@2-% Hel

anhunlnuy Inr-

... e e N

———_IN. for

,Laclr Press —92 /
_ é D
IH_Z¢8%;27

7]

i FR

Lost Lest

/'5— Jn. ny

1% snes.

Worhsingglewy, £y



PARTICULATE FIELD DATA

Client :4/625@4 ~E/Ec:7_/2{_7"a (;a LDz
Opera tors:_\_);-m £S L /%BAER
'I‘J.rgg_/z.% T 23&

e

Test Method:

Source: —Z_W/AE"/

Test bate: 2 —'/?"-5’21

Run §: Z

T ok 225
BT DGM | "_TI'ET-___“______ T
o || | S ar o e || “Thos [DSHTEE| s
2| o B ) I R IR o
ML /i:%wﬁ.gﬁz_é_iﬂ_@:i_
| Lihﬂ_.@wg_@ﬁzﬁz_ﬁ_&iﬁ
20kl hsérn | , _:__‘é‘z.ﬁzs_hﬁaf_éﬂz_ﬁ_
AQEM%%&: é’éﬁli_ﬁﬁh_/_éq_
INREY %L}__ﬂifz:_ééﬂﬁ__é’?_&ﬁm
Syl 2003 23— SOl M5 |3l )
iﬁ@aéﬁﬁﬁﬁ:éiizféi@w
915 35/'/-_:@&__:&%_%_!_;&_@%_
o .0 |-6)37] < ¢ |77 |95 70
S lys R0, 4165 3. — || 7515 AV
689 %5 a&ZZQJ;QLELi___&-L
1% 300, ] LDREI=|{f 7) 29
Lo 3047 _E_%?Fé::éa % |85 0
Lihi@;iﬂ_iﬁ:éiiig@%../..O._...-
;@_@HM;’ZQ&%,_:@_%QQ;{{LO;_
&ﬁhmg,ﬁgﬁ:ﬁﬁ% RIB /D
S 24,0 =’70§_-§é:ﬁ,ﬁ?_i7520_§’;_@ﬁ_¢
i%i____39\3'9 %Z}__ZL_:_EL%E yo
7030 1333.7) ;%:Q%LEQ%
iéﬁqszg.zﬂa@zﬂ_'}_;éﬁ 2L o



Operators: Ja"'"&f Z. /%‘?%F'

Source:

Iolet

PARTICULATE FIELD DATA
Client: O—SZI%—&‘/&“FMG:“«/:W

TEMP| T
(51'“) (“F)

Test Date: 2 (§-22_ Run §: <
"1 _/&g — 732 Test Method: /3-8 '
< O K Factn 4.8
DGM
CLOCK READIgG IMP DGM _TEMP SAMPLE
TIME | v_(£td) N ]

08'1‘ TRAIN

124610,

44

&\ Jp

341, 9],

————

&S 5 1O
352. '7_,. AR P | /-
3571 |. éé % /4
2°32 | 36340

Allania, Georgia

Adv-'mcnd Syslems To(,lumloqy lnr

e e e e P

\_N.'l.'_:l Niny ;lr_n 1, _l )(‘;




PARTICULATE FIELD DATA

cl ient:ZzéSE)D/q'E/EC%RIC’*@RU’Q{LG Source: IWZE 7L

Time: r?:/é -___5&%;[__,_“.Rnn ﬂ#\; .,._,._,_____‘T.

.. Baro. Prasas, @ 3().-/8/
Test Method: [,_'? /\> Hamber or Points/ports: _/.2/.2

Bmple Time per l‘o.i_nl::_/@ﬂ.éﬂ! Helb Total Sample Time: _@/}77/1/ —
e 7 _
Sgack Dimensions_ /4 BLACK Nl ——— Stack Press.—.2 - /

Upstr. Dist. ? 2 O“ Dwnsiy-, l_)_i,sl:._a_z-_g Assumed Moislture: 7?
Console ﬂ:/?ST‘#Z Orifice H:_é 6/70 Melter cCorr, a__Z@'_-
EPA Box ff:jéfj#&ﬁ/ﬁgl{vrohe ﬂﬁgﬁ%#l Cp: Q_Kf/

Hozzle §: ﬂ_’gzs_-_o—#j_ﬁ e Lest sinn: S EF AHaw _#“_‘_Z_ o
K Iaclor: //{( —— TOZL Last

S nize: 1) _
Filter f: -

el )
. Silica .Z/![f &LB
LEAR Clp, CK5

2 Iye _Lesl

e ~Post_test
Sawple Train /4’72;* _CFM 0 D905 1n. Iy 2 L0 crm g _Sf?ln Ty
Pitol Press. ~

——e N TOE 15 s, L _Ine oy 15 sne,

. L
Static Press. _‘__f::___]_n. for 15 rec. e In. for 15 sac.
Melhod 3 S i far 15 =sec. T In. Toroas e,

MOIS'WURE

T e

Inpinger (m)) _é{os_ﬂﬂﬁoqr 5242’:7»@ Tare _S ___ lNet

Silica Gel (9) J&S‘chz Gross ;ZOO;_ Tare AS}E% Hel:
GAS COMI'O".[I.I_ON

Sample type 444 Pass 1

30:8’% 'olal

Pass 2 Pass 3 Average
/7/ %CO, e —_—_— _
Anagysis type_ '
ROy —
Holes:_ — T e e _
‘“c T T T
Nl mh ( mmn T T /\(lv'mrnrl »y"ln;n" Trwhm:lnuy lnr' T T ""w'wl;v‘é.";,u},'v.:ii(:.



PARTICULATE FIELD DATA

Client: L/Sﬁpﬁ‘ —E/EGILQCC” |

Operators:_ Jgmss L. PA‘-)/(E/'?

'11"1f= 36— sz.(

Source: _L/Uéé ra

Test l)ate:é-/?-?.l Run ﬁ:__a__h
Test Method: /34

Advanced Sysloms Tocl nnlogy, ll L+

DGM llO'I'/f;q’ ?-

PT CLOCK | READING BOX 1TMP |STACK | DgM _TEMP

NO TIME V (1_'tg (6”’ ':(l_)‘.l‘r?;’ (" )

L10]37¢ |368257). — |46 _,
I |& 379 2. 6 A
& |0 3 7€-7 N, _
| & |5 3527 g6 |50 1<
3 |2 25O 65| 7%

O <] 392.7 67|€0

7 |30 97,7 AW/

7 |35 YYo2.4 67|77

& |90 406 7 66 | 79

S |%. Y7 . V.4

¢_|SO HE-2, 65| 7% _

6 |58 420, Y |. |77 I
) |0 9250 — ¢ |75 +
/S 429, 12| — e |75 13
2|10 $37 3 | — |6 |

25 @470 %) —\4 |75
3 pe 230y | 07|32 — ﬁ 7Y

2 491 ﬁjg N2 — (4 277_’71 i)

37 O |, 2=
7.488] __ |447. 5 JZ’? 14 — Z% %




PARTICULATE FIELD DATA

Client:Z/\{Fpﬂdg/mmﬁhgpfﬂm%’ Source: Z-dééé L
Operators: \J 4 )/S A'/;)?RA/ER Test Date: —/§-F2 pup 4. 5
Time: S/ ~ &2 1/ Test Method: /34

—_—
3B DGM Hor
PT™| " |cLock REI\DISIG O [An BOX 1IMP [STACK | paM TEMP| SAMPLE
NO TIME | v, (rt?) (in.)

| [ B R T PN R

S| 70211 . 62297 — |77 e = .
o Folo.(| .22 9] — |/ 20|71 76| 3

% LU0 | 07|32 — éééii@fi%

gs?;_ : FT75.6| 6734 =G| L5075 |
2P

|_|oBzmgm 5

——— e

— — e

————_— —_———_ .

———

B | /ap |
] NZ2.098 |5 5:¢/] 2.2 S 3¢ 1>/

e et e

Adanla, Georgin Advanced Systems Tecl;mlogy._;;;;.“__ T *-_H_(M;"lnvw;lrunl)(“
_ ___._T:,l_s_u__q__.._H_.H___'H.__....__H__._...__H.___.-_.____._..__,_... e

’ _ .
|
|
!




PARTICULATE FIELD DATA

Client: MgE'pf?' E/ECW%ZC. é’RWDJé Source: T;/ZET

Time:; _Kﬁ?“—“‘—'/da /l___,lhm i _LZ,__L“____H__- Baro. M- nSs. 30 /K
Test Melbhod: ZS_B___.___*__L__‘_JH""'N‘! of Poml-"/pol ts: gg/.L e
Sad

a _._ple Time per l‘olnl. _ﬁ/ﬂl&tl Net Iolﬂ r‘-nnpjc: Time: _Z&le_./t/
A Y
S -'!_'__ck DJNC—!H"JOHC; é/ stack IIL.

——— Stack Press_— 2. / L
Uper Dist. XAD Dwnstry. Dist. fz,_D_H_* Assumead Moislture: _Z}
Console njrST#o'Z, Orifice n:_g/7 KC/‘Q Meler cour. Q-_Zf_s:'

EPA Box Ilé'ss_z-;j‘éﬂ‘& _____ Probhe ugf]:if'.g_ Cp: ﬁ'g_{/

Nozzle |- _d 2&‘@______“__ Mo Lest si.ze:___&éé__&% '#—Z e
K Tactor: {Z___g

e l'o"l. lrwl tizn: 1/ o /7

Filter §: ST Sidiea __LJ///-% (fuh_ﬂ S

LEAR cuicrs e re_test

e S Losl test =
Sample Train ﬁﬂd@cm ) _/Q _____ ey _,f?___&__ds(um 0 /R C)ln Heg
Pitot pPregs. _f;_/__l/ JAne for 15 gec. ___________ff':_]‘,n. Tor 15 sne,
static Press. ___q_é_____;l_n. for 15 sec, ___,____f_':’___ln. LO1 15 aae.
Melthod 3 T, for s nec, -

e IDL Loy 15 ne,

MOISYURE

e

_._._._.__...-_._——._..__.,_._.__.n_.-...

Inpinge): (ml) _él&@ Gross __M@Qué.lmo _Cz

o __ Nel

Silica Gel (9) JM&( rose _‘goog S '62‘_%5& ot 47505 Tl a

GAS »_ COMPOS 3 LTION 7

Sample Lype ZZZQ 88§ e

. Pass 1 'ss 2

. 2 m— R — - -
Analysis type
= e — o
- i S —_—
Holes:
e T e e
_.____.___._._...__._,.__._..._.__.___*_____.__._-_.-.._.__..._______._.__ﬁ —
.
All'ml:l ( r\num ] Aclvmrml -.y'*lnm" 1nrlumlnuy lnr- B T M‘_"L\l\/:;'.:l|i.l‘vﬂn-l|..i )r
e e e , B e een T e O



PARTICULATE FIELD DATA

Client: Z/gfpﬂ ‘E/EC}_‘TL:QIG* GRMDIIL’é source:_ / W LE 7

Operators: O A/VES L. _)Dﬂ-)QKE/? Test Date: )—/%-$Z Run §: &

Tine: _§'0d— N}/

Test Method: ,/3/6)

DGM nc';{g:&/'«
|croek | reabinGg |AP | AW BOX |IMP |STACK |_DGM TEMP| SAMPLE
TIME Vm(ftg) ($26) (;26) ngf ngf ¥5¥f (5g) ?gg) TRAIN
£ 01508 |#89p .19 |377|— |47 53 53|55 &
7T s 5.6 |- 77139 — s |53 52152 &
|0 0.5 |.7)13.9|— |55 |(2]53] 5
2|5 45 4-| 79— [57]57) AFA-%
3 |20 SCY- 24"k |30 |— Is7 sy |[720|sy |5
3 las 2050 | 70133 |— [3C |57 |92 |co |z
¢ |90 S07.7 |, 70330 [ — |5, 59 |2 |
o35 O14.3 |3 | — |53 [C[ | [6F |
140 5182 |60316| —159| 62 |97 | |4
Sps|  \5B4 |V 1336| — 5702 |30 |62 | Z
4 |sv S0.9 11033 55037 1& A
st 15323 | |345| —|0/ (¢4 |52]7] | <L
(|0 S30.4P\. /51340 —~ 0l ¢c 17713 <Z
I |S L2 | D3.60 — || (70 |7 £
11/ SE.0|.70|3. 64 — /2] ¢ H\D S
2 /5 sSZ /| 7613¢8| — (e | 7¢ |¢7] 77 o/
SBo 1956 .8 | . TH3s5|— |45 773 e w15
2 |38 5¢1.7) |03 — 66| H 9o 50| 5
7 |30 566 | T203.45| — 10449 3] =2
4 |35 S5 |.WB55| —0p | 7 97|52 |+

B

-15



PARTICULATE FIELD DATA

Client Z/TE/‘%? '-0567425@ -~ é?zwozmg Source *_7—”/571

Operators: @’7@3___ é /D/Q/QKER Test Dateé' “"'/;'—93 Run §: 2
5:-:"(]5' - L0:12 Test Method:_Zt?B S |

=4 € -
DGM loT ] ]
PT™ |cLock -READII:"IG Ap OH BOX [IMP [sTAck DGM TEMP SAMPLE
No TIME Vi (££7) (in.) | (in.) TEMP TgMP TEMP 5N ogr TRAIN
("F) F)

H20 | Hyo | (OF) ("F) | (VF)

S0 57¢.3|. 3] C5| 77 7B sl
S 55, [ |.7023, — |45|75 |23 E
£ g0 575 9| 32 —| [ 7[7:5 >3 >
6 5
O —_—

DR

S 15, ¢ | 342 ~— 66|75 |53
Jo:12 505, %Y

— ]
_— .
—— o ——
— —-—-—-.____*-—-—-.____-—-—-..__—-—.—_.___-——-________ ——
——— — | —
——— | —

J————

—-——-__.._____--——_._._,_-—-—-____ ——— e
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Allania, Georgia Advanced Systems Technology, inc,

Washinglon, DG
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PARTICULATE FIELD DATA

Client:é;iﬁpﬂ-érlfcm_g:-é/?wam Source: M/Zéi N
Times Zdv Sﬂ *———_AL\S_ _______ Run ﬂ:_55:_______________ Baro. rress. Sﬁ /g
Test Mel‘.hod:‘/ite

hD —Humber or l’mnlr'/poLLC; /-2/-2_____.__“_
.-‘_:___plp Time per point: /ﬁmw

Hel ‘Tola) Sample llme 420 ”7_.,0
: V74
:r%:ck Dlmenv-.lonr' /Z'/

— £  _ __Stack n. ———— Slack I‘J.ess%-:_g_z_{_[____________h
Upstr. Dist. 8 2,_0 Dwnstr., pjet. _,Z. 42 Assumed Mo.i..-;l;m:e:_j__}é_
Console {: Orifice H: /s (7’@

Meter coi, é:_zgfé—
EPA Box ﬂféf#ﬂ”&ﬁ@( Prohe II:,S_E_I_}_ #.Z —..Cp: _.CQ__gf/

Nozzle §: ﬁﬂ&@ e Pre Lest giznas 5/—5 /QM#_._Z_— e
K Tactor: th________ e POSL Lest i 4 r /"

AL I /-
Filter j:

~———=————— Silica {: Lﬂ// FZ‘ %é/
LEAKR CCHECRS — . Ire_test

e ————

e Post test
Sample Train d_ﬂQSUH 0 _Z_/___h_il n. lig aQ&S crm @ _ / 7& In.
Pitol pregs. __,S___S___,l.n.

For 15 "o,

et N LOE 15 e,
Static rregs, *&_S_fijl_n. Lor 15 mec,

N &t PR ¥ T N LAl
Melthod 3 —— _n. for 15 ¢

Iy

MOLISLURL:

e e — e

Inp.i_ngen_ (ml) é&(ﬂdmﬂ( ross _gﬂé?mdlm o o

_____ — 0 i
Silica Gel (y) _02-_/?_& Grossa _&0‘§ Tare .._[?l & Het /7 Tl al
GA =OMPOS 1T 'LON

e

———— T —— ———
Sample Lype 4 52 P

Pass

Pass 3 I\vm_"\qn
%CO? —— e . ——— Th.—— B
Ann;@“s type . -
s "-02 e e —_ e e
Holes:

e

/\Il lnh ( r'nmn I

Arlvwnr‘ml "w'y"lnmf'

lr'r.lumlr;qy; _lnr:__m T

. “V\/n-':hil‘v.,lr-\-u, ')é‘.
B ]_7



PARTICULATE FIELD DATA

c1ient:U¢S£Pf;z E/EC@‘GRI/@I”G Source: F/_—/I/Z£7L
Operators:; JAMES 4. /2?/‘?55/? Test Date: 2—/7—%7Z Rrun #: é
Tlm_/v/9—£5 - /:]5 Test Method: /23 B

%1 DGM - HoT

PT CLOCK | READING | AP (Om BOX |IMP [STACK |_DGM TEMP| SAMPLE
NO TIME | Vp(£t?) | (in.)](in.) TEMP | TEMP TEMP | "IN OYT | TRAIN
M0 | mo | (°F) [(°F)| (Om) | (Om) ] F)

QYO THE L3¢ - 781370 ~— 14| 75 |23 | 2
S 600.35|600. 61|, 75 |2 7 | =— | 5| 74 §515% | 12

0 07 4|7 3.7 — |50 50 90575 /=

Is] & 7% R — 59103 |59 g5 | /2
9 LIS |7/ Ry —sT /2 2% |5

[

/

2

2

9 14
3 s 6226 1.7/ R4
4

4

o

S

| ——OSKlS 75T | .5
% eZ7.5 |, |35 TSN IE T 0 | (O
3] (323 1.¢6 (3,70 —C el 7V |9] | /0
w0 C3. | .60 57— 5% |8 ok [S
75 4.7 .C20 99— ST G o |z | 9
¢ | et 3 CC B |— BT [¢T0 N3 | 9
6 |53 650.9|.65B2] —|55 (073 |7 |67 9
/o 655501, '[2|345| —|,7 [ /74 Yo |9F | 10
/s CCO.3 170 33— 43 42 Y% \R|\©C
2 |p abs.! | THGas|—, 517367 e,
2|5 70 O 12345 — /7 | B3 |[TF = /&
R -3 |- 3, —& 607|003+ | 7O
3 |25 L7663 326 — 1,77 AR AZAY
7 |30 i AN AN A el A ARAY, 4|9
7 131 A Bl |— (5] DR AN




PARTICULATE FIELD DATA
Client: %ﬁ?ﬂ 5&';74?1'(, / DRIMVINE  Source: L/WZE/

Operators:  ),49,7-5 /. /ﬁR/fFR Test Date: _J-)9-5¢ run #: ,S

TJ.m?,__ /0 % //9 'Iest Method: _/?/8 - -
. =< % .

DGM

T CLOCK 'READIgG AP |[An
TIME | v_(ftJ)

BOX [IMP [sTAcK | pgm M_TEMP( SAMPLE
(in.) | (in.) |TEMP TEMP TgMp £N OUT | TRAIN
0 [ my0 (%) | F)

Sl 16933 |. D33 |73 2z5/5 o3 =

N 7 A N R == 615207155 0
b33 | 745 | — 67| 23 105 03155

£ |50
& P8 (W3 3—= 65| 2995165175
Co TR

A L ¢ ., ‘4 c 4
Z-fn} i\ﬂ, 7] (m{ /V: Vo W
—— lf{ [/ I % 2 /57/ ¥ 60741’ [ L/

léejé , = 0.00 wf‘/éc) _
1l _a// = 10-00€ o+ Vs 0

; - _
Atania, Georgia

Advanced Systems Technology, Ing, W‘lshlnglnn D(‘
B-19 .
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PARTICULATE FIELD DATA

Client: ﬂSfp/q E/E(’?é?l'ﬁ éMO-"é Source: /WZC% R
Time; /‘SL/"“""L/ 07121111 s _@ Baro. Press. _859_:/;?
Test Method: /(? Z? Humber or Points/ports: /o{/j_

_f;:_l)]p Time per Poinl: {Z?/)?._ﬁNnL Total Sample ‘ime: .%__Q—&_—/U

S ”
5% ,:_Ck Dimensions /é/ ___Sltack nt. T Stack pr e-:q--.'Z 3

U;;tr Dist ?20 Dwnstr. Dist. é[) Assumed Moisture: _ZZ
Console {: /457-#/2 Orifice m: / (?7& Meter Covr.: J, 7§45
EPA Box ﬂJ%f ?#1@/?0{/ Probe f:_ S #,Z o 2. 57
Nozzle 1: (D250 hie test size: OEE RUy # 7 L
K [aclor: ﬁ%/.if) Poslt Lest size: ¢ A o

sitica 12 Zopd £ LUn =&

LEAK_CHECKS _Pre LcaL B Post test

Sample I'rain éof_ﬂ_o_’é_ CFM e _/K In. gy @@QLFM @ _é_zg_lll ey
"

Pitot Iiress. In. for 15 soc. T . for 1% s,

Filter |:

L ' A~

In. for 15 mec, » In. for 15 snc,

Static rress.

Melthod 3 dne Tor 15 mec. - In. Tor 15 e,

MOISIURE -

Inpinger (ml) 2 0(‘109* __(9;_6@3_@'!';11:0 - *_/ﬂ HNel
S5ilica Gel (g) é[gj_édéc;ross 5_0_&_? Tare Z_S{vé% Hel

GAS_COMPOSLTION

azgfé%lnln |

Sample type //; - Pasg 1 'ags 2 Pass 3 Aveorage
ROy — .
Analysis Lype ~
T 20
” ? ——— _— ——— e —_— - —_ -
Hotes: -
- ——
AII mh ( mnum Atlv'mrf-rl yyflﬂm" 'lr\rlmnln(; lm- i hW"!hlnqlnn_”;



PARTICULATE FIELD DATA

Client:é SEEE E@ﬂ’ /g:-<§'£. NI we Source: £ 2/« Z7
Operators:_( )4/ yx S 4223552 Test Date:;l'*zz-z_'é, Run §: é
me Test Melthod: /(38

/

DGM Hor

CLOCK REI\[).T.glG AOp AY | BOX |IMP |[sTAcCK DGM_TEMP SAMPLE

TIME Vm (L) 1(in.) (in.) 'rgm’ TEMP 'l'gMP 08T TRAIN
("F)

- =

SRS

o\\/s ALS
i
/‘é/%’f??l

R
3
:\7

A
B /Ié‘ ®

mj@l
il

N\ oy
A
3
W
Ad

Sl
\W

il
ENEL
SR

5
: I@Ex/f:
:
5
lﬂ/
H1

M b e

<
S

541 LY | b6 |z e | —] S |
| —RE 8 | T | g6 B s -
M‘N—-“-‘“—-—‘———‘*h‘—-- - —— .—..—_.._.—-_.._.__.._._,_._...____,..._....._..._.._ AL i e
Allania, Ge«zzgm e Advanced Syslems Technology, Ing, ashinglen,
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PARTICULATE FIELD DATA

Client :W%fﬁmﬂgﬁf/ﬂﬂrﬂg Source: L PLET

Operatorszip)_"}mﬁs L 'i%RkER Test Date:,l-—-/s"'fz Run §: é-
: LS — <0y

Test Method: /?5 : S
K=< o
- DGM ' Hor

| cLock Rmmgc AY I AN T Box |1mMp
TIME | V_(rt3)

STACK |_DGM TEMP| SAMDLE
(in.) | (in.) TEMP | TEMP TEMP | IN OUT | TRAIN
0 1m0 1(%F) [(Or)| (OF) (F) | (%)

S ko 805.9 | L0278 | —| 5| o5 (=503
S s 8/0.2| |2 & —|7/5| 0T 55 g [ 3
& |sv Sl4.6 | 581278 — 92| [F |2 || 3
6 1% 170 | .60|12-38— 0 [ 63 |s=2[99 | =
O | | 4:67|%23.265 -

P JE N = S = E D .
-w s

Allanta, Georgin Advanced Syslems Technology, Inc. ' Wirsl ,i,‘”','m; he
B=22 —— e — - - ——
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PARTICULATE FIELD DATA

Cliexll::ﬂ(SEP)q"—E/fGﬁ_Td‘/, WEODINE Source: _Qé/z £7

Time: ?.-’06'———-//,‘&1 Run ff: #—4_________ Baro. Press. 3& /5

Test Pﬂetl1oc]i_/?/% — Humber of Points/ports: .a_Z_j AI‘*"""'"'""""
Time per Point: 5/77//2/ Nelt Total Sample l'mC &.0[7’/1/

:Lac:‘fe« l)lmer:Jonq[?O)(oZ? ZS Stack 1ne. — Stack pr ess. (‘7 ﬂ7ﬂ e

Upstr. Dist. 2 77 D Dwnstr., bisl _Z 0 Assumed Mov‘lmodﬂ/
Console {: 1%57#3 . Orifice I: / ?é_/_z —_Melter corr. Lﬂ /_7?
EPA Box §: M#@/ﬂf Probhe J: _ggé #‘lp’z f(/

Nozzle | :ASD -ﬂ% Pre Lest size: ¢2-2549 &25"‘&'7\5‘/,_&46042{2
K ractor: SD e POSL Lest gjze: &ﬁ/¢7£ -

Filter |: == Silica {: _0&_/457‘ /Pﬂ/ﬂ#—z

LEAK _C l!_l_:}ﬁ(.‘_"_l___';w________ e ie_Lesl

T e PoOSL test

Sample 1'vain /&&a _CFM @ _/é In. iy .20 cpy @ _\S}é In. Iy

Pitol Press. .___3__*/_ In. Tor 15 soc. ...._%.Z" Lor 15 sn¢

Static Iress. 7__3_5____];:1. for 15 =ec. ,____,___{__Zl_n. for 15 sn¢

Method 3 TN for 15 sec. T In. for 15 mac
QISTURE

e e e e

Inpinger (m1) . 62/0 Gross __é_%& Tare /& Nel: 020 S o .
Silica Gel (qg) J/é__?g(l()"'? _XQQ& Tare /&V.S_H Het 9

GAS COMPOSITIO

Sample Lype_ ///5 . Pass ) Pagss 2 Pass 3 Averagn
M %CO? —_—_— e —_— ————
Analyd1, type ' )
%02 e e
Holes: _ . L
[ ]

T Sp—

Nl lnl"l ('r‘mql'l B e e

l\«lv'mrwl er'lnmr lnrlmnlnqy lnr ----..A.---‘---'-‘A,ﬂ-':l‘i-’-‘;“”.". l l(‘
e e e _-_.,é___z_g.-.-_.__. e e e T



PARTICULATE FIELD DATA

- =

Client:__ {/S. E/J/) // /(’C/l‘lt Grm//ﬂ; Source:_ Out/ e #

I Operators:__ | /m 720 —. Test pDate: 2-/5 Run §: /)
'I'ime:;;-.?gﬁ"} 705 /(/u/: /-’2& Test Method: - /3 & -
RS DGM - NoT | g4 | 4£& [ ]
i G N RS A G ATy A p—
m M0 | 10 (%) | (O (Er) 5 (81-*) »ﬁ)\d/m
l Al oG08 215 770|./3 |o.ss T A 63 o 62 2o
i A5\ 12237 [09]oys| = |ug 62 146 63| 1o
3]0 2207 1@ 35| > |5 &2 [ 6EEY | 55
l _Yl/s 222.Y | .06 3%~ |y )l 62 _ZL_é_é_ Lo
5|2 2240 04| 32| ™ 14|73 RI62| 1
' o | 225.5.p¢ Aol —|4g 3 19|69 s
’ B 130 2273 [0 220 T (M8 L3 | rs 0 24d_
- 235 2276109 | y5| — 17063 |7 a | 1
| 31,5 |.og e LRI £ BRI
_4lus 232.5 |08 |y | ~ 53164 g"_ltﬁl_____
' S|5° 232,07 1.35| - 3316y |5 26 | )
| |4Z %&Wﬁiﬁwﬁh4%
(AL 2359 1257)/25| = |61 63 |82177) 2
W ls /8 | ,q0¢ 160_1;7 g6 |52 R _
3|20 24 85 .k €801 =~ ez |73 |96 50 | 2
ol I R = U D — 63|18 ISP 5
I |=sltd Fos7 | 20 T 164l 21 Jge |€2] 3
L& A52.0 | 08| 4y [ 2] 22 |55 (g2 3
' WAL 2541|2000 Tl 25 152168 | 2
" Y 56,9 1,19 .45 QD‘M_ﬂ_@__Q_____,
e T i R
i

Washington, 16
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PARTICULATE FIELD DATA

Client: //.S. E/’A /éﬁ/('CJf/.C 6/"/’7;7//19 Source: OV/L/L’/

Operators: J //m D

Test Date: ~/§ Run §: /
jér'/ 7‘0\5_’ _f/O_/: //,IJJ Test Method: /3 &
= ' ' K=50
: DGM oy
PT CILOCK REM?I?G /_\.P &.ll 'BOX mp S'I:ACK _gqy_lx;'m_r_z S'AMI‘I.J:‘.
NO TIME Vm(ft) (1n.) (1n.) Fld"'MP ']‘(L'.;MP 'lgMP sN 08[‘ TRAIN
10 | 1150 | (OF) (ﬁ.;)_ (B | Cr )

D3l ST |.15 |05 |8 Bs | 34191 || 2
Y|log] 2621 |6 |0 | — (¢o |nealsr les| o
S\uo 2ef. A Log | A5 | = |od | 257 |q) (55| @
6lus. debT | o735 | — 6! 14y a1 |g. | 2
20(11: 05 | 249315 |

$3.5iC  |[E.332 | p.c72 539 L
v 5’5‘7

Alanla, Georgin

Advanced Systems Technology, Ing.

g T e e e e

{N."-l"| iry )i m _l')('s
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i PARTICULATE FICLD DATA
l Client; Mﬂ&m SARIWDZNs

Source :%_w“_@_w e
Time: _@-'0?__;2________"‘ = & Jﬁ-zh___mm II:__#_ZZ_L_________*_________ Baro. preose. . (.?é‘/(
Tesl: l'-‘leLhod _/8_8

T _Humboy oy Point S/poils: 4%

' 'l'flmo ber Proint: E5/77771/ Hel Tolay o

DJ mensj onq/é gS X 23701

ack n, :_:—_—:_—-_:__llﬂ(‘" P]E‘qqég &769 .
Upsl)-. Dist. 3 770 e Dist A L/ Assumeq I”k).l..':l;m_'n:g’_é/
Console § ,ésf‘#;?

— Orifice In:_

e ___Meley Courr-, » 59.9_257
EPA Box ﬂ_s“?__i%g—g/aE Prohe . .,:?é l/#aZ_ — _Q XV
Hozzle . &’Q«S:O #—,'2

& e Pre Leat Sizn: SF__'_E___/?{{___/Q #_Z
K Factoy: _S— Q__ﬁ___ﬁ_______'_ oz Lost . tizng . /1l o _fi_____ ‘ot
Fillter II:-—

T e 1 Dy Ruw# 7

_I..i.!fE.f.\.!L..(-Z!!JS_QlS_.-';' e e Lenl

T e ___lOsL Lest
Sample Train &/ crm o Z

"I 2D cem g 5 . ey
Pitot Prege, 6_'6“_ In. re)- 15 see. _.__,__‘_”ff':__.rn. Tor 14 f£inee,
Static Prers, é _‘é___l.’n. TR Lo, l-.:ln For 15 e,
Melthog 3 L | [ Py oYy gec. T In Tor 14 e

RO1swyRI

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

-—— .-_._...-.-—_._._..-...._._

Inpinge)- (ml) ‘2/& Gross _2’24’62,[/! o Z_é_. Het:
Silica Gel (q) cQ—ZdM Gross _Qq?&cgi Tare _/4,'6‘&
GAS_ ¢ —.

——, e —_——— -~
%O,
T e e c ee— -
-
Notes ..____..__._.____._.__q_.________.___._._.__.____._ T — S
.._...____—-_______.__.__.——-__________-.._.______-______...__ T e
——
[ ]
o e e S .
Allangn, ¢ neNggin Arlvmrml "‘y-tr-m- lwhnnlnuy lm- w-v;him,lnn_ he;
B- 26




& 3 & 7
BOX [r1mp STACK DGM_TEMP

SAMPLE
'Tgnp N OUT | TRATN
("F) (éf) (_F)

F
_ ) >

| A ia Advanceg Systemsg Technology, Inc. hﬁw:nsl lingion, F)E
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J PARTICULATE FIELD DATA

| Client: US, E/’A /,E)FC‘/"WI 4 é‘f/rrl//::lﬂ Source: D(/7L/p7L

' operators:__1m_L/inj _ Test pate:_2~!§  pun 4:_ 2

l Time: _ /2.2 2.372 Test Method: /3.0

| 5 DGM HOT T

' PT | CLOCK READIgG QP QH BOX |IMP |STACK |_DGM TEMP| SAMPLE
NO TIME | Vp(ft”) |(in.)|(in.)|TEMP |TEMP| TEMP | N TOUT | TRAIN

| Hy0 | Hy0 | (9F) (L/F) (r) (GF) (71?)

1 _;jg 3/ |4 |45 — |be |22 (821833

b | 319. |43 |6l =TI 6% 70 |gr| €3] 3
Sﬁ; 3ES Lo sel Tleg | 249 |2 8313

| L% 223 L D 1AT |~ 16 193] 7193 |3

l 0 230 | 225 39

ﬁ*\.

8

l‘ : Alanla, Georgia Advanced Systems Technology, Inc. Washinglon, G
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i PARTICULATE FIELD DATA

Client: ”\S'EPA E/EC%?IC, é _,A/OJ/' Souree: ¢ 2&/2—. E 7
Time: __c? /é . '¢2_3

—_Run . _-3&____“__%_*_*_ Baro. Presa. 36‘7 /’(
Test MeLhod._/gB e __Humber or Points/ports: g_[/‘/ e

amp]e Time per point: Y 5/7 LA tet Total Sample Time: _Z‘g

l- ;Lac.k DJmehﬂo:m[Zﬁ 4223-2'5__.,&(_)' Hne. /————— Stack pr equ_Q?& )

Upstr. Dist.__c__?- 770 Dwnstr, Dist. -ZO Assumed Moisture:- (" d/

Console ﬂéfZ}#;j’ Oriflice Z__Zﬂ Meter Cour.: . ?7?
EPA Box ﬂ/_ﬁ[_ﬁ%?-é’/_tﬁ Mrobe _,_'%_f*#z e Cp .,Q _g

Nozzle §: _é_és-ﬁ#ﬁzh Pre Ltest size: _SCF é((/vﬁ#_z
K Tactor: 2 2_____'_“_ —— Posl ozt njzn. . /1l [ It //

————, ————

Filter ll:M Silica . _é_/_TL£?A &/ﬂ_ﬁg

LEAK ClIECKs . re_Lest

S Lost test
Sample Train BrO08 cry g LO v g peeve 2 _crm e 7O . ey

Pitot Press. ___f/:ln ror 15 sac. ,__L___f"_':jn. for 15 sae,
. 2

Staltic Press. —_— I, Tor 15 gec. ___HL__ff/ In. Tor 15 gae,

Melhod 3 ———__In. Inr 15 =ec. - In. ror 1% nec,

MOISUIURE e ————

e — T —————— T e e s

Inpinger (m1) 02%/ Gross oic)axé.lmo 3D et

P v&ﬁ Toyla
Silica Gel (g) 506 0(4(“! 0Gs &C_?_ﬂ__ ~Taro éﬁ :_20_5»! Het { C§l o

T ———— e e e

Sample type 424 — Pass 1 'as 2 Pass 3 Average

Analysis type __%4 %Coz ‘*"—-*'_""*— T mem— e

GAS_COMPOS1T ION

Te——ta AL 1 L

Holtes:

e i L S e

All mh (mmun Adv'mrml ‘;y'-lmnf' Tﬂrhnnlnqy lnr T T W-| lmu'lv-v.u H(‘
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PARTICULATE FIELD DATA

l Client: (/S. f/’ﬁ Source: f/QC}r"’”'.‘ 6r}n%é9 00"%‘%
. Operators: J/m - Lyeir Test Date:__%:__/_g______nun §:_ S
l Time: 3 /6~ "25 Test Method: /34
- K= > _
DGM HOT
' PT CLOCK REJ\DIglG QP Qn BOX |IMP |STAacK ~-DGM TEMP| SAMPLE
NO TIME Vm(ft) (1n.) (in.) TEMP TgMP TEMP 6N OBT TRAIN
Hy0 | 1,0 | (9F) (?41-“) (OF) F)
! Atlgl|31/¢ S26:35,25 |.99 |— |79 26 1771725 | 2
| 55| SHD_LL |25 ] " a7 457 g 29>
v Lo 3313 Y |2 | - |g B31¢2 |79] >
' 3|5 333,512 | .5¢| = |¢s 21379 2
l 2o 3358 1.3 .60 | ~ |oE 69 |82]>7| =
|25 332.5 .05 | 38| ~ | 81| ¢9 |ex 21| s
| YRS 3313196 - ¢ 65 188 | 29| =
_513 20k | ) | 49| — |4y ¢l len |79 a
| Yl o 393, 7 |11 [ .51 = 20167 lgo || 2 ]
I S 3usis [ | =176 |gale| 2
3/ 50 347:2 |09 | ~— 68| ¢7 |50 ¢ BN
B |55 349 21.29] 3| = [ 6] & 758 [>3 2.5
(L]0 3562 19| <~ [y ARG Y
' - 548 35 Y.yl 1g §5| — | 6§ ¢ Si |77 2
L 3569 119 |47~ [k [eea 8l 1771 2
3)s 3595 |, | .5t =g e 90 g [ o
R Sl s {ga |~ lgoled 801021 2
|85 Se3l o 156 = eyl 10 (&7 TS ]
] b Lo 2689 |98 Lo | — [l ] €33 |96 |77 |
| 2l ISeed) o9 [iae]= [iolavs AL
Aftania, Georgia Advanced Systems Technology, i, Washingion, DG
r B-30 T
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P/—\RTICULATE FIELD DATA

Client: VS E/J/‘) . Source: /-H/p( /fd '/( Gr,n[//“ t-’//ﬁ/
Operators: J/""\ ‘9//1/ Test Date: 2-/§5 Run §#: 3
Time: 3. /b ~ 475 3 Test Method:_ /3 /&
K= 4.9
DGM HoT
PT CLOCK | READING [AP |An | pox |1mp STACK | DGM_TEMP| SAMPLE
NO TIME | Vp(£t?) |(in.)|(in.) TGUP |TEMP| TEMP IN ogT TRAIN
Hy0 [ Hy0 (F)[(VF) _
g 3909 {02 1D | = |6d | ehd |75 70 5
3 ¥ 3223 M bS] = e d ] ehilgg 9] 5
S YR AT S| 7 e | LY 291257 2
|15 3707 |4 |5t - o233 AWl ] 2

12 03] 394,4

!
!
!
f
i
I
I
I
J
.
!
!
!
i
J
l
|
|

. 93.3¢5 | 364 |75 <7 | =30
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" LEAK CIECKS

'PARTICULATE FIELD DATA
Client: ng/‘}{"-’f/faﬁz‘cé?ﬂwgva Source: 0”7-1574

Time:

K07 — /0 /¢

Run u:_wf§/ Baro. Press. é;;ﬂ ¢/37

/3B

Test Method:

Number or l‘o.i_nts/porl.s:ﬂd/v/‘/

Sample Time per Point: S[DIL Net Tolal Sample Time: /gé v A e o

Stack DJmenglonqlgzjh
Upstr. Dlst.ég'c7C7l)
Console {: l§%§7t%%£;

Dwnst.y.

EPA Dox ﬂ/%f'#g?_ﬁ///ﬁ Prohe {: _gé‘) #,2
Nozzle |: AJ_SJJ___%Z_

7

K Faclor:

Filter |:

. Posl test

Silica 1:_ (Il T A 5 £ iy 2 z/

Pitot Press.

static Press. _ in,

Method 3

MOISLURE

Pre_Lestk

Sample Train 0,200 crm o _ /2. 1. e

:.L-nc.l' nt. Sltack Press_@o07g

Dist. ,.Z,O |
: [ 99T

Orifice Meter Couvr.: .9

Cp:_ﬂ' (7 __“._F,_A__,._L__.“.
SEE fauy 2Z

size: /! /1 n 1

Pre Lest size:

Post LG-J L et e e

ﬁgﬂ{_LFM @ ____é__?______ln. iy

For 15 seac R ¥ § PR e D =T Y
[or 15 mer h_&f:’l In. Lor 15 see.

. Lfor 1% rec.

Inpinger

GAS COMPOSITION

{(ml) __405 Gross ;2-_4;_@439_1!-1';1:9
Silica Gel (q) j;ﬁﬁﬁj%;Groms 524222?;_ane

. 7é Total
_&g%:_ Hel /3 ;

VA

Sample type

Pass ] Pass 2 Pass 3 Average
VA O e e
Analysis type
%0, - e
Hotes:
- ——

Alhnh (mun

l\dv'\nrml Systems Inchnology, Inc,

Warhinvglen, 1)
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! PARTICULATE FIELD DATA
' Client: U5 E/"A //F/"(’z’“"( C;””’;‘/”_"j Source: ‘)6’//f’/
l Operators: J/;H .b'/)l/' Test Date: A /49 Run #: H
' Time: __8:07 ' J0:/¢6 Test Method:__J 3 /3
. Start | fr‘ﬂ/..f/u K= 4.7
' PT CLOCK nggb;gc; Op | OH gg;x(' [IMP |STACK |_DGM _TEMP| SAMPLE
NO TIME Vm(ft) (in.) | (in.) TgMP TgMP TlgMP 5N OBT TRAIN
l H,0 | Hy0 | (OF) (L1F) (5’1-“) (LF) (“F)
©|Ag 0| & |339.955], /9 | .87 | — |55 | 53 15) | 50l 3
i | 45 3820 | )| .89 — | 55| 57 |55|5/ | 3
| yl /o 249.91./5 | 21| | 35] 59 S| 52| 3
B | el os 35| — |36 59 |40 |5
' Aol | I87.2) 05| 24| < (3¢ | 89 | ¢alss| /s
1|25 37091 .00.33 | ~ 38| 55 | 43|50 /5
| BRTAES 379231 .2 | 97| ~|38|5> |62][59] 3
5135 35| vy | = |39 8T |epler | 3
391t || — |35 57 [70]ea| 3
f 2 1399 109133 = | 3770 ]70009] 3
5ol ] oS 101033 |~ |40 |56l 18|45 |
S 1 Y031 | oLl 2|~ |49 sey]nalel | 2
C il dog.a | de | 95| — (44520 73] 6f | S
1 H02.5 |08 | 35| = <105 6| 70|35
1 ] Yo9.4 1,221 33| = |43[J) [>8]21]2
3155 0" 09 [ = [ g 57 179|722 2
B |l 99l o] = |ar]55 50 74| 2
)gs| Yy, 6 ,bé 28| — 52 &5 15175 2
Voo [l 3] 7555 = |59 (55 |50 o2l=
I o|gs ] DNEqal {52 —|4d| 5§ [gy| D[
Aanta, Georgia Advanced Systems Technology, In. Washinglon, DG
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! PARTICULATE FIELD DATA
Client: V.5, __,Fo‘b/;’ /_E/t.’{'/rr'r, 6}//‘;//;{7 Source: Oo'/)l/t" /
' operators:__J //m ,;0/}1/- Test Date: A ~/7 Run #:_9
' Time: g:07 /o' /6 Test Method: /38
! stact finesh K=Y
E PGH HoT
' PT CLOCK | READING | OP | O BOX |IMP [STACK |_DGM_TEMP| SAMPLE
NO TIME | Vv, (ft’) |(in.)| (in.)|TEMP |TEMP TEMP | IN TOUT | TRAIN
0 | 130 | (OF) | (OF) (D | R
' Yl o 9209 || .5 195 (5% | Y| 78| 2
| 3lias yrUg| 10 | 47| — | welse | gy 79| 2
2 QY3 |l |.97| — |51 |sgl| 94| 80| 2
| ur Yot | ] .77 | — |sO|su|gy|e0 | 2
I __Jne] 06| Y28.205] —
) Allania, Georgia - Advanced Syslems Technology, Inc. W:IS'\inglnn,]36
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PARTICULATE FIELD DATA

Client: %%SDA ;E/Ecﬁrci gﬁMDIWG; Source ﬂMTZE?L
T'ime :/&:55 _""_Z'a&@ Run {fi:_ 5

3&:/%

..... Baro. Press,
Test Method: /? /—3) Number of Points/ports: gd//"f
mnp]e Time per Point _55__[_1‘)_2_7_2/ Nelt Tolal Sample Time: /020/777'/1/

Stack P):ess__QgQ_ZQ___.__
Assumed I\‘Io.i.:.:l:ure:_é_:-_{?__/
Meter covr.: J-@7F
cp: (9. & L/_______,,_____,_q._.
OEE Ruy # 7

/1 Y

Silica ﬂ:_ﬁﬂ/-_dz/f—/_- /P///Z/ 2&5—__,& -

Pre_Lesl

O:020cm e __ /1) in. ny
7

Stack” I)Jmensjonc;/ZﬁdéE’,Zﬁol.ar,l' ne, ——-
Upstr. Dist. (3 77D Dwnslr. Dist. 70

Console §: ﬂ\ST#? Orifice H:

EPA Box n:/iST#3—6/UE Probe i!_gé'/#ﬂ
Nozzle §: ﬂa‘?S& 72

.7

Filter {: «~

. Pre test size:

K [actor: 17 21

Poslt Leslt nizeo:

LEMK_CIECKS

loslt besl

@/ﬂ&é CFM @ _ é

Sample ‘I'vain

In. Hy

Pitolt Press. | in.

for 1%

o — sec. - n. For 1% sne.
Stalic I'ress. 2-’__“._5__111. For 15 zmec, _ ___f"" In. for 1% sec.

Method 3

. Tor 195 sec.

——Tn. for 15 sec. - T In. for 15 sec.
MOISTURE N
Inpinger (ml) . 05——(‘1'(3@* é Oc Tare ___ Nnt

iy 8|ﬂ|‘|| ’
S5ilica Gel (g) Zag%‘urﬂ 2 0 L 'aae ?4% el gﬁ
GAS_COMIQS L'TION

M Pass 1 nEs 2 Pass 3 Average
Malysis Lype M

Sample type

3Co,

%02

liotes:

Alewiln, ('icémgi:l

I\(I\nnrﬂd y*tnmf' 1ﬂri\||t1lr;(;y lnr

_W-\Imullnn l l( ‘



: PARTICULATE FIELD DATA
vClient:_% (45 E/’A /E/f’f/@?l"c Gr/’a‘/"'z‘)ource: % Hf"{'
l Operators: I—/""‘ rni Test Date:_A2~!7 Run #: S
' Time: /0;5_5 _ “DU Test Method:_ /.5 43
SHuct Froesh ] K=4.9
l PT ‘cmcx REngng Apr |OH ggi IMP |STACK |_DGM TEMP| SAMPLE
NO TIME Vm(ft Y ((in.) | (in.) TgMP T]&'MP TIEMP SN OST TRAIN
' Hy0 | HyO | (7F) (,_{F) (S,F) (_(DF) (°F)
| AdH jorss [ 42537 9 [so | — Jeyleo [$2[52] 3
i | sl@ o= Jua] ¢oley|s2| 2.5
15 gx2,.1 |01 |52 ~[us| 6\ [ ss|es| 2.5
i 31 Y35, 2 |l |52 ™ | g 60 |E[ 83| 2.5
§ |2 Y215 |11 Lsa| — lso e (9654 | 3
25 3.9 AL Lasl — (551409169 |85 |3
§ sl gl | gn ] — |e3|ewq |0l | &
335 Q.6 [0 |26 = 62| 4L3[V [27] 3
Ul Twda Lo Ly [ = 103 lela 93 7] 3
| S GUel 10D bl | = led | bhy |93 |89 3
2|5 e | A3 LI — |sPiea |91 18 |3
IS 4500 |12 | -3¢| = 1371013 |99 |90 | 3
Colbo 452.9 |24 10| = |8Y |40t |94 151 3
| Sles 557 33103 = |s9 ¢ |76 |72 ¢
g |2 syl AUlae| — 1561 6x [9Dl92] 3.5
3125 vel, Y s |0l —[57162]94] 93] =
| PR Y63, € | 1X | S|~ |53| 2 |94|92] 2.5
| [§5 YCE L |06 | 27 (56| 6R gy |92 2
e 4674 |19 | F1| — |55 | €1 |24 23] 3
i glas 470,0 | ,2X|1.10 s 6l 951449 v
Atianta, Georgia Advanced Systems Technology, Inc. Washington, DC
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i PARTICULATE FIELD DATA
client: U3, EfA/E/F"/"W"-( Grindrng  source: OV?L/C’/L
l Operators:__J3)m é?/-/’)/. Test pate:_ 2~ /9 _Run #: S
Time: /0:5—; /:’J‘) Test Method: /35
l 5”"”’" F/'/?/;"{
; DGM HOT
. PT CLOCK | READING |AP | OH BOX |IMP |STACK |_DGM _TEMP| SAMPLE
. |NO TIME | Vp(££7) |(in.)|(in.)|TEMP |TEMP| TEMP | IN [OUT | TRAIN
| H,0 | Hy0 [(UF) | (Om)| O®m) [(OF)[(Om)
B y92-6|0a |69 | — 53|61 |99]94 |3
§ | 3les F—1d5 | (| — |£Y4]¢3 98| & S
20 ' Al 15K ~ |Fsy 63 |97(95 | 2.5
B 4999 Ja |56 — | 5Y| 63 |26 1953
i 120 “§ 213
| Aflanta, Georgia Advanced Systems Technology, Inc. Washinglon, DC
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Filter |: Silica {: 0/,//LF+ /?ﬂ/U#E

PARTICULATE FIELD DATA

Client: Z/Sﬁ%_f_{fohl’dé CRINOIVE source: (YTLEL
Time: / { N 3:59 Run :::_*_6 Baro. mnchdu/_g
Test Method: /% 5 Humbér of Points/ports: gL A/
ample Time per Point: 5&7/4], Net Total Sawmple Time: /QOM//V
Stack I)Jmenc;lonc: /7%_,12(!.1(,1' nt. HStack Press_é;_@?

Upstr. UlSL.g 7’7 Dwnstrr, l)_l_qt_Z/) Assumed Mo.ir.:l:u.t:e:ﬁ:_é__/
Console {: A’ST#3 ovifice u:/o 747 Meler covr.: H, P79
EPA Box §: ﬁ'&_ LEI-BIYE vione 1 34 #2 o KT
Nozzle f: _(2&5-0_#_54_ Mo test s:l.ze:_é bE }?L[/U#_Z_

K Factor: / 7 Post test size: /) /! no«/

LEAK CUECKS re_test

;__ Posl test _
Sample lt'nn &_&Qﬁfilﬂ e _/X g _ﬂ_,_éﬁ& CFM @ __*__é__'_fl'n. Hy
Pitol Press. __‘__[ﬁf_ln. for 15 =sec,. __‘_____H___!‘:_"_'Q_T_n. Lor 15 snc,
Static Prress. _ “ﬁut. forr 15 ';f_:e-c.. _ _H__‘_"'_"'j_n. for 15 sec.
‘Melthod 3 - _-:_-::"__"l.n.. for 15 qr'c_ ) - “_T—:'_HTH for 15 rec.

HMOLISIURE.

Inpinger (n1.'l_) DS Gross 2O Owlrare S- Net

Silica Gel (g) MZZQGIO"" .cg-éo_o.ﬁi: Tare _4_?____7a; HOL/ /7%“” "

GAS _COMPOSLTION

Sample type ﬂ//4 vass ) Pass 2 Pass 3 Average
M %co, : ] L
Analysis type - )

loltes:

L ]

A(Ivmrml ’y"lnmf' Tﬂr'lllmlnqy Inr Wariinglew, e,

B-38
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PARTICULATE FIELD DATA

client:_US £ £/ /Elﬂc'?l/dr'u-c df-”‘:”/'y;féource: OvHe F

Operators: .T//‘U yiam Test Date: A-/9-9 2 Run §: b
Time: (+Y§ —%‘7 Test Method:_ /3 7
5-/_ﬁr7l' F/ﬂ/:’" _ /<-_-. L['7
DGM 1ot
PT | CLOCK READIgG Ay A i BOX |IMP |STACK DGM _TEMP| SAMPLE
NO TIME Va(fe”) (in.) | (in.) TgMP TgMP TISMP 6N OBT TRAIN
, H,0 | H,0 F) |(°m)y| (°Fm) | (“")|(°F)
] 43

>

g3, 108| a5 |18 | — |64 | €0 |34 | 85|45
$ g6\ 2% 05| ~ ley] 22 | Es| $5| wo
ys.0 |19 .59 —|62| 79| 7°| 38| 3.5
9507 |36l — o] 79 (92

193.¢ |0l |52 = 621298187 |¥
4960 |09 | 421 — |41 2.4l ¢ |85 2
Q2.7 |19 1.8 | — |69 | 77483581 | 3

s [ T

h

b

00,2 |.a |SL| T 18t (9271 g1 3 |3
s |y |47 | — |57 |75l | (813
Sote |03 ) |~ |859| s 95 |gf | S
5263 |3 gd | — | sql150|g5 i | 2

Z sog0 | Ozl | = {69750 ¢50¢4 | =

¢ S5 -0 147 | — |5 209 15283 | <2
Sz |19 18 L= el dsl | g21¥2] 3
5130 | o] |81 | — |55 1623|362 |3
s4.9 |12 |5k 77 1905 143142 3

o
9(\
L)
SO
L3
O
'S
N

5769 12 |6l | =~ |571¢ j
59 g9 1156 | T gl ¢t g2 3
2\ | bS5 |~ o] 5|8 | ¢a|S
5234 |44 |.§0| — 561 31 | 54|58 |35

S

R EE LA P IR AE MRk SHERE R Rl

Allanla, Georgia Advanced Systems Technology, Inc. Washington, DG
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PARTICULATE FIELD DATA

Client: V5 [F/PA S Elec tasnc [alr}n/mgq Source: ‘QV7L/€7[

Operators: J—/'M ﬁ//)f Teslt Date: 2"/?"7212un e 4
Time: __-“"lff 3:59 Test Method: /S5/8
5'-}.1(“" Erinjsh : K= 4.7
1 DGM Hor

PT CLOCK | READING AP | A BOX |IMP |STACK |_DGM TEMP| SAMPLE

NO TIME | Vi (£t%) | (in.)|(in.)|rEmp TEMP| TEMP | IN TOUT ‘| TRAIN

| 120 | 10 1 (UF) ((F)Y| (YF) [ (YF)|(YF)

DY [10g S0 T dalst | — |se| D) | s40§) |3
3|51 5280 M |5 | — (g4 | ye | £2] 0| 2.5
2| 10 15300 | 3|4l | = [5¢| >0 |galgo |3
iy 7309 .00 |s1 | = o5 | 67 | ga| €0 2.5

20| 3:57 |5 33,825 _ {

Advanced Syslems Tecl nology, lnr;.m - erl lin_qlnn; ])F

'I\llnnln. Grorgia




APPENDIX "C"

SAMPLING SUMMARY SHEET
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APPENDIX "D"

LABORATORY ANALYSIS REPORTS
AND

'CHAIN OF CUSTODY




LRESEARCH TRIANGLE INSTITUTE LTI _

Cenler for Environmental Measurements and Quality Assurance

April 16, 1992
Mr. Robert E. Turner SRR
Advanced Systems Technology, Inc.
1627 Peachtxee Road, Suite 222
Atlanta, GA 30309

Dear Robert,

Enclosed are the Cx(VI) and Total Chromium analysis results ag
determined by ion chromatography and ICP/GFAA, respectively, for
the impinger samples recelived on February 24, 1992 for RTI Project
No. 4848-02L, Advanced Systems Technology, Inc. P.0O. No. 4005-011-
01.

If you have any questions, please call me at 919-541-6569 or
Petexr Grohse at 919-541-6897. - - _

Sincerely,

(I lnk

Kate K. Luk, Ph.D.

Refi1 4848-02L

cc: W. Gutknecht _
P. Grohse - . -
N. Riggs

‘ost Office Box 12194 Research Triangle Park, North Carolina 27709-2194
elephone 919 541-6914 Fax: 919 541-5929

I D - 2
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11 Project No. : 4848-02L

Impinger samples
Advanced Systems Technology

mpany :
alyte : Cr (Total)
ethods of Analysis

SAmples :

(P.0. No, : 4005-011-01)

: IéVPCR‘for cr(vi); ICP and GFAA for Total Cr

Samples Received : 2-24-92
@port Date : 4-16-92; Revised 10-27-92
o Vol. (ml) Original
l Total Jotal faken  Total Total Total
_' Volume Cr(vi)  cr(vD) for Cr Ccr Cr
Sample ml ug/ml ug Digestion ug/mL ug ug/ml
’agent Blk 200 —- - 21,100 . 0.00480 0.480 * --
eagent Blk-Run 2 190 .- -- 100 0.00890 0.846 * -
let Blk #1 775 - - 200 0.0253 4,90 * --
it]et Blk #1 700 - - 200 0.0290 5.08 * --
Met Run 1 845 -- -- 50 5.39 4555 -
Inlet Run 2 900 -- - 50 5.94 5346 --
let Run 3 #1 500 - -- 50 6.69 3345 -
hlet Run 3 #2 450 -- 50 5.52 2184 -
Inlet Run 4 825 - -- 700 0.632 130 --
let Run 5 725 - - 200 0.572 104 --
q:let Run 6 700 -- -- 200  0.633 111 --
_Jutlet Run 1 7715 0.0792 61.4 50 0,103 79.8 * -
tlet Run 2 860 0.108 92.9 50 0.115 98.9 * -
mt]et Run 3 900 0.0818 73.6 50 0.0962 86.6 * .-
tlet Run 4 700 0.0156 10.9 200 0.0816 14.3 * --
Jutlet Run 5 775 0.,0121 9.38 200  0.061) 11.8 * --
tlet Run 6 850 0.0112 9.52 200 0.0422 8.97 * --
rub. Water Run 1 - - - 2.00 4.01 -- 100
serub. Water Run 2 - -- - 2.00 4.96 -- 124
truh. water Run 3 - - -- 2.00 5.30 - 133
-rub. Water Run 4 - .- -- 2.00 1.98 -- 49.5
scrub. Water Run 5 - -- - 2.00 1.84 - 46,0
—prub. Water Run 6 .- - -- 2.00 2.05 - 51.3
ink Run 1 - - -- 1.00%* 5.28 -- 1.32E+04
vank Run 2 - -- -- 1.00** 4.70 -- 1.18k+04
zank Run 3 - -- - 1.00*> 4,80 - 1.20£404
Enk Run 4 -- -~ -- 1.00** 4.68 -- 1.17€+04
nk Run 5 -- - -- 1.00%* 3.80 -- 9,500103
~ank Run 6 - - - 1.00** 4.66 -— 1.17€+04
tection Limit 0.0015 0.006 {ICP)
0.002 zGFAA)
= s+ Results were obtained from GFAA
: Sample was diluted 50 times with deionized.water before 1 mL of
sample aliquot was taken for digestion.
‘or Reagent Blk, Inlet and Outlet Samples :
'ta] cr, ug = (Total Cr, ug/ml x Diluted Vol. (5€.00 mL) / Vol.(mL)
Taken for Digestion) * Total volume, mL
r Scrubber Water Samples @ '
iginal fotal cr, ug/ml = Total Cr, ug/mL ¢ Diluted Vol. (50.00 mL) /
_ vol. (mi) Taken for Digestion T T
D -3

v Tank Samples :
liigina] Total Cr, ug/mL = Total Cr, ug/mL * Diluted Vol. (50.00 mL) * 50

e —T T




R11 Project No. : 4848-02L

amples : QC for Impinger Samples
Company : Advanced Systems Technology (P.0. No. : 4005-011-01)
nalyte : Cr (Total)
ethods of Analysis : IC/PCR.for Cr(VI); ICP and GFAA for Total Cr
Samples Received : 2-24-92

ieport Date : 4-16-92;: Revised 10- )l 92

Calibration Check Sample

l Tot. Cr  Tot. Cr
o ug/ml, ug/ml.

_'.'Ample_ Measured Expected
qC 1.98 2. 00
dc 1.99 2.00
C - 0.0201* 0.0186

C 0.0204* 0.01806

Results of Blank and Duplicate Analysis

Tot.. Cr ToL, Cr Tot, Cr

ug/ml ug/ml. X
lamp]e i ~ 7 Measured Expected Recovery:
*TI Reagent Blk 0,0490* -- --

lgx Reagent Blk 0.0332%¢ - -
rub. Water Run 1 4.12 - --
.acrub. Water Run 2 4,96 -- --
RM (WP481) 0.0460* 0.0522 88.1
M (WP4B1) 0.0530* 0.0522 103

: Results were obtained from GFAA

—

3
i
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- CHAIN GF CUSTODY
Client: U SE P A __ Source: ‘[lzaégds' é;,cg_é,/ Date J-S[)"i‘)—

Description of Samples:.L/sﬂL 01,7//";

Colléction Team Leader:(gq-;# //.._.e,\/;j Signatm

- SAMPLES COLLECTED

SAMPLE ID DESCRIPTION

I;.‘. L2343 _L;J/; +

2 44%.. s Q) 1
< éﬁ-,-mlﬂff- /(’A,.J f;LMZ

Q Q-ﬂ <:I£~7L / g{?rd/(

Q/]_éﬁzqéﬁ; ce VAM

/./‘/"'/

Condition of Sam es o“__ (rFyival

Shipping Box Damaged?___ ... Containers Open?

Liquid Levels Marked? Liquid Levels Changed?

Laboratory Pergan Receiving Sample:

Signature: __ _. Date:

Storage Iczation:

Conments 74” <-/+m.n} ‘} ég ﬁgﬂ?.&-’/ ‘74; Cﬁﬂm, e & V1, 4/?—
! "A’ e ﬂ/S( "" é," #rvn wzs—c// '[9‘2 ‘/é)fﬂc)ﬂ'/éz—?//d(r-oﬂ&

Q d 1'4 -ICN\) QA ﬁf_{w ﬂ“éig ﬂ

T ———

D-5

Advanced Systems Technology, Inc. Washington, DC

|
i
I
|
1
|
1
i
1
]
.
'_
I
i
|
|
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CHAIN OF CUSTODY

Client: lJSEPﬁ Source: [ G Date. o2 “X)=TO>-
Description of Samples: Cr FLLLM u/ﬁ-/m A~ lﬂﬂy é

Collection Team Leader: PL%F—)_ ‘LM Signature:
SAMPLES COLLECTED

SAMPLE_ID DESCRIPTION
'E;..J /,%3,‘:@7 G Scebhse Z(J/H[ag 5-;4;470[‘3
wwld 345 PN & A, fe <

]QI{ bnn-/)/h (n..}/vﬂ/tj Clns-».-.r ﬂc-rj u.s.sj

.. II‘V C 5 lﬁ”lllrv
Condition of Sample on Arrital 7

Shipping Box Damaged? Containers Open?

Liguid Levels Marked? Ligquid Levels Changed?

Laboratory Person Receiving Sample:

Signature: : ‘ Date:

Storage Location:

Comments: /‘]’h)ﬂ/tifjﬂ‘ 1(.;’ _ CAEW& Ze &4»7. /4/4_

Atanla, Georgia Advanced Systems Technology, Inc. Washinglon, DG
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Ampere-Hour Calculations
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Ampere-Hour Calculations
- Test Run No. 3

Tank No. g8
Date; February 18, 1995
"Time, 24-h clock Time interval, min Ampere-hourgd
e B | Current,
cdnlet Outlet Inlet Outlet _amperes Inlet Outlet
9:05 9:05 '
9:15 9:15 10 10 . 4,500 . 750 750
9:30 9:30 15 15 4,600 1,150 1,150
9:35 9:35 5 5 4,600 383 383
Subtotal 30 30 2,283 2,283
9:41 9:41 6 -- 4,800 480 --
9:45 9:45 4 4 4,800 320 320
10:00 10:00 15 15 1 —-4,800 -1,200 1,200
10:05 10:05 5 5 4,800 400 400
Subtotal 30 24 2,400 1,920
10:11 10:11 - - 6 4,800 . -- 480
Subtotal 6 -- 480
10:20 10:17 -- -- -~ -- --
10:30 10:30 10 13 4,900 819 1,062
10:45 10:45 15 15 4,900 1,225 1,225
10:47 10:47 2 2 4,900 163 163
Subtotal 27 30 2,208 2,450
10:52 10:52 S -- 4,900 408 .-
11:00 . 11:00 8 8 4,900 653 653
] 1l:15 11:15 15 15 4,950 1,238 1,238
11:20 11:22 S 7 5,000 417 583
Subtotal 33 30 2,716 2,474
Total i 120 120 9,600 2,600
4Total Current (ampere-hours) jig calcglated by (1) multiplying the Current
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1701-8E/709517
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Ampere-Hour Calculations
Test Run No., 2

Tank No. 8
Date: February 18, 1992
.Time, 24-h clock Time interval, min Ampere-hours?
. Current,
~Inlet Outlet Inlet Outlet amperes - Inlet -Outlet
12:26 12:22 .
12:30 12:30 4 8 4,800 320 640
12:45 12:45 15 15 4,900 1,225 1,225
12:52 12:52 7 7 5,000 583 583
Subtotal 26 30 2,128 2,448
12:55 12:55 3 - 5,000 250 --
13:00 13:00 5 S 5,000 417 - 417
13:158 13:15 15 15 5,000 1,250 1,250
13:26 13:25 11 10 5,000 917 833
Subtotal 34 30 2,834 2,500
13:32 13:28 -- --
13:34 13:45 13 17 5,200 1,127 1,473
13:58 13:58 13 13 5,100 1,105 1,105
Subtotal 26 30 2,232 2,578
14:02 14:02 4 -- 5,100 340 --
14:15 14:15 13 13 5,200 1,127 1,127
14:30 14:30 15 15 5,300 1,325 1,325
14:32 14:32 ) 2 . 2 - 5,300 177 177
Subtotal 34 30 2,969 2,629
Total 120 120 10,200 10,200

ampere-hours calculated will not equal the ampere-hours from the




DRAFT
1701-8E/709517
7/16/92 4

Ampere-hour Calculations
Test Run No, 3
Tank No. 8

Date: February 18, 1992

“Time, 24-h clock Time interval, min Ampere-hours®
i Curzrent, :
-.,-,;.-.._.-‘Inlet Outlet Inlet Outlet amperes Inlet Outlet

15:16 15:16
15:30 15:30 14 14 5,000 1,167 1,167
15:46 15:46 16 16 5,100 1,360 1,360

Subtotal 30 30 2,527 2,527

15:48 15:48 2 - 5,150 172 .-
16:00 16:00 12 12 5,150 1,030 1,030
16:16 16:18 16 18 5,000 1,333 1,500

Subtotal 30 30 2,535 2,530

16:21 16:20 -- .- - .- .-
16:30, 16:30 9 10 5,100 765 850
16:45 16:45 15 15 5,100 1,275 | 1,275
16:50 16:50 5 5 5,150 429 429

. - _Subtotal 29 30 2,469 . 2,554
|

15:53 16:53 ' 3 -- 5,150 258 --
17:00 17:00 7 7 5,150 601 601
17:15 17:15 15 15 5,200 1,300 1,300
17:21 17:23 6 8 5,200 520 693

Subtotal ) 31 20 2,679 2,594
Total 120 120 10,200 10,200

Le

D
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Ampere-Hour Calculations
Test Run No. 4

Tank No. 8
Date: February 19, 1992
““Time, 24-h clock Time interval, min Ampere-hours?
i " Current, o -
inInlet Outlet Inlet Outlet amperes Inlet Outlet
8:08 8:07
8:1§5 B:18 7 8 4,600 537 613
8:30 8:30 is 15 4,850 1,213 1,213
8:37 8:37 7 7 5,000 583 583
Subtotal 29 30 2,333 2,409
B:40 B8:40 3 5,000 250 -
8:45 8:45 s s 5,000 417 417
9:00 9:00 ) 15 1S . 5,000 1,250 .1,250
9:08 9:10 8 10 5,100 680 850
Subtotal 31 30 2,597 2,517
. 9:13 -- .- .- .-
9:15 -- ’ 2 5,100 T e T 170
9:21 9:21 -- 6 5,150 -- 515
9:30 9:30 9 9 5,150 773 773
9:45 9:43 15 13 5,150 1,288 1,116
~ Subtotal 24 ' 30 | 2,061 2,574
9:46 9:46 o .- 5,400 90 .-
10:00 10:00 14 14 5,400 1,260 1,260
10:15 10:16 15 16 4,900 ) 1,225 1,307
10:21 6 -- 5,100 510 --
Subtotal 36 30 3,085 2,567
Total 120 120 10,100 10,100

8Total current (ampere-hours) is calculated by: (1) multiplying the current
(amperes) by the. actual time of testing (hours) at that particular current

and the actual time required to complete the test. The sampling time and
the time required to perform the test are different due to down time for
port changes and other process interruptions.




‘ DRAFT
: 1701-8E/709517
- 7/16/92 &
l : Ampere-Hour Calculations
Test Run No. §
Tank No. 8
' Date: February 19, 1992
. Time, 24-h clock Time interval, min Ampere-hours?
] T I Current,
—sridnlet - Qutlet. | . Inlet Outlet ‘amperes Inlet Outlet
. 10:55 10:55
11:15 11:15 20 20 5,250 1,750 1,750
11:25 11:25 10 10 5,100 850 850
l I Subtotal 30 30 2,600 2,600
11:27 11:27 2 -- 5,100 170 --
11:30 11:30 3 3 5,100 255 255
11:45 11:45 15 s 5,100 1,275 1,275
11:55 11:57 10 12 5,100 850 1,020
" Subtotal 30 30 - 2,550 2,550
I l’ -- 11:59 -- -- o -- S -
-- 12:00 -- 1 5,100 -- 85
12:15 12:15 -- 15 5,100 -- 1,275
12:29 12:29 14 14 5,100 1,190 1,190
' Subtotal 14 30 1,190 2,550
12730 12:30 1 -- 5,100 85 --
* 12:45 12:45 15 15 5,000 1,250 1,250
i 13:00 13:00 15 15 5,000 1,250 1,250
13:15 - - 15 - - 5,000 1,250 --
| . , Subtotal 46 30 3,835 2,500
' -" Total 120 120 10,200 10,200

8Total current (ampere-hours) is calculated by: (1) multiplying the current
(amperes) by the actual time of testing (hours) at that particular current

and the actual time required to complete the test. The sampling time and
the time required to perform the test are different due to down time for
port changes and other process interruptions.
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1701-8E/709517
7/16/92 7

Ampere-Hour Calculations
Test Run No. 6

Tank No. 8
Datée: February 19, 1992
l, -Time, 24-h clock Time interval, min _ Ampere-hours®
- L ) Current, - _
Il =Inlet Qutlet Inlet ‘Outlet amperes Inlet Outlet
13:54 13:48
14:00 14:00 6 12 4,900 490 980
14:15 14:15 15 15 4,800 1,200 1,200
14:18 14:18 3 3 5,100 255 255
Subtotal 24 30 1,945 2,435
I 14:22 14:22 4 -- 5,100 340 --
14:30 14:30 8 8 5,100 680 6B0O
14:45 14:45 15 15 5,300 1,325 7 |" 1,325
14:54 14:52 9 7 5,300 ) _795 618
Subtotal 36 30 3,140 2,623
- 14 :56 - - . N . mm . -
15:07 15:00 -~ 4 5,300 -- 353
} 15:15 15:15 8 15 4,500 653 1,225
15:26 15:26 11 11 _ 5,000 917 917
Subtotal 19 30 1,570 2,495
15:29 15:29 3 -- 5,000 250 --
15:45 15:45 16 lée 5,000 1,333 1,333
16:00 15:59 15 14 5,100 1,275 1,190
16:07 -- 7 -- 5,100 ’ 595 _ --
Subtotal 41 30 -3,453 - 2,523
- Total 120 120 - | 10,100 10,100

@Total current (ampere-hours) is calculated by: (1) multiplying the current
(amperes) by the actual time of testing (hours) at that particular current
and (2) totaling the ampere-hour values for each time interval of the entire
test run.. The total ampere-hours calculated will not equal the ampere-hours
from the ampere-hour meter due to the differences between the sampling time
and the actual time required to complete the test. The sampling time and °
the time required to perform the test are different due to down time for

- port changes and other process interruptions.
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' SOURCE SAMPLING DATA SHEET
' ELECTRONIC CHROME AND GRINDING COMPANY
SANTA FE SPRINGS, CALIFORNIA ;
l Test Run No. 1 Date: 2/18/92 Page ] of 1
Operating Operating _ '
Time, 24-h | Tank current, voltage, Operating
\ ““elock No. amperes volts temp.,°F Ab readings |Notes
ors 9:08 8 4,500 6.0 130 294,003 - (Starting testing at 9:05
I 9:15 8 4,600 6.2 130 294,686
9:30 8 4,600 6.2 130 295,713
9:45 8 4,800 6.2 130 297,018 Composite sample taken
' at 9:45
' 10:00 8 4,800 6.3 133 298,231
10:15 8 4,900 6.4 135 299,627 Composite sample taken
‘ at 10:45
10:30 8 4,900 6.4 135 300,810
' 10:45 8 4,900 6.4 135 302,029
11:00 8 4,950 6.4 136 303,262
l 11:15 8 5,000 6.4 136 304,726 Stopped testing at 11:22
- Composite sample taken
_' at 11:15
' E- 9
|
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. SOURCE SAMPLING DATA SHEET
ELECTRONIC CHROME AND GRINDING COMPANY
' SANTA FE SPRINGS, CALIFORNIA
- Test Run No. 2 Date: 2/18/92 ' Page 1 of 1
Operating Operating _
' Time, 24-h | Tank current, voltage, Operating
‘ clock No. amperes volts temp.,°F Ah readings |Notes
e>42:20 8 4,800 6.2 138 310,397  |Started testing at 12:22 -
' Complete sample taken
at 12:25
' 12:30 8 4,900 6.2 138 311,267
- 12:45 8 5,000 6.2 136 312,467
13:00 8 5,000 6.2 135 313,807
l 13:30 8 5,200 6.0 136 316,432 Composite sample taken
at 13:20
' 13:45 8 5,100 6.0 136 317,959
14:00 8 5,200 6.0 136 319,270
14:15 8 5,300 6.0 138 320,597 Composite sample taken
' at 14:15
- 14:30 8 ' 5,300 6.0 138 321,985 Stopped testing at 14:32
l E - 10
i - |
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' SOURCE SAMPLING DATA SHEET
= - ELECTRONIC CHROME AND GRINDING COMPANY
_ SANTA FE SPRINGS, CALIFORNIA
' Test Run No. 3 . Date: 2/18/92 : Page 1 of 1
Operating Operating , '
Time, 24-h | Tank current, voltage, Operating
l ~tlock No. amperes volts temp.,°F Ah readings |Notes
-15:15 8 5,000 6.0 138 326,296 Started testing at 15:16
' Compoéite sample taken
o |at 15:15
15:30 8 5,100 5.9 138 327,687
' 15:45 8 5,150 5.9 138 328,973
16:00 8 5.000 5.8 138 330,368
l 16:15 8 5,100 5.8 138 331,708 Composite sample taken
at 16:15
16:30 8 5,100 5.8 138 333,214
. ‘ 16:45 8 5,150 58 138 334,403
17:00 8 5,200 5.8 138 335,800
l 17;15 8 5,200 5.8 138 337,097
17:20 8 5,200 5.8 136 337,79 Composite sample taken
at 17:30
' Stopped testing at 17:23
I - E - 11
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SOURCE SAMPLING DATA SHEET
- ELECTRONIC CHROME AND GRINDING COMPANY
 SANTA FE SPRINGS, CALIFORNIA

Test Run No. 4 X Date: 2/19/92 Page 1 of 1
Operating Operating .
Time, 24-h | Tank current, voltage, Operating :
Télock No. amperes volts temp.,°F | Ah readings |Notes
278:00 8 4,600 5.5 132 340,509 Started testing at 8:07
Initial foam blanket
addition was made at
7:00 and consisted of
1.5 gallons of
Fumetrol 101.
Composite sample taken
at 8:00
8:15 8 4,850 5.6 134 341,565 ' -
8:30 8 5,000 5.6 135 342,831
8:45 8 5,000 5.6 135 344,373
9:00 8 5,100 5.6 135. 345,436 _{Composite sample taken
at 9:00
9:15 8 5,150 5.6 136 346,892
9:30 8 5,150 5.6 135 348,200
9:45 8 5,400 5.4 140 349,948
10:00 8 4,900 5.4 142 351,130  |Composite sample taken
' at 10:00
10:15 3 5,100 5.4 - 143 352,559 Stopped testing at 10:16
- E - 12
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_' . SOURCE SAMPLING DATA SHEET
ELECTRONIC CHROME AND GRINDING COMPANY
' SANTA FE SPRINGS, CALIFORNIA
Test Run No. § Date: 2/19/92 Page 1 of 1
Operating Operating -
l, Time, 24-h | Tank current, voltage, Operating
" clock No. amperes volts temp.,°F Ah readings |Notes
< 10:55 8 5,250 5.4 145 356,082  |Started testing at 10:55
. Composite sample taken
at 10:55
' 11:15 8 5,100 5.4 148 358,175
e 11:30 8 5,100 5.4 150 359,515
11:45 g 5,100 5.4 148 360,924
' 12:00 8 5,100 5.4 146 362,294 Composite sample taken
at 12:00
' 12:15 8 5,100 5.4 145 363,589
- 12:30 8 5,000 5.4 145 365,078
12:45 8 5,000 5.4 144 366,305
l 13:00 8 5,000 5.4 142 367,859 Composite sample taken
- at 13:00
l 13:15 8 5.050 5.4 142 369,021 Stopped testing at 13:15
'- "E - 13
|
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SOURCE SAMPLING DATA SHEET
ELECTRONIC CHROME AND GRINDING COMPANY
SANTA FE SPRINGS, CALIFORNIA
[ Test Run No. 6 _ Date: 2/19/92 Page 1 of |
Operating Operating . ' :
Time, 24-h | Tank current, voltage, Operating
clock No. amperes volts temp.,°F Ah readings |Notes
A3:50 8 4,900 5.4 140 372,213 |Started testing at 13:48
Makeup addition:
1/2 gallon of
Fumetrol 101 added at
13:50
i
Composite sample taken
at 13:50
14:00 8 4,800 5.4 140 373,300
14:15 8 5,100 5.5 140 374,442
i 14:30 8 5,300 5.5 140 375,767
14:45 8 5,300 5.6 140 377,197
15:00 8 4,900 5.6 140 378,552 Composite sample taken
. at 15:00
Rectifier tripped off from
15:00 to 15:05
15:15 8 5,000 5.4 140 380,027
15:30 8 5,000 5.4 140 381,213
15:45 8 5,100 5.4 140 382,690 o
16:00 8 5,100 54 140 383,950 |Composite sample taken
. = = - . {at 16:00 . :
Stopped testing at 16:07
..,-_ E - 14
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Technical
Information

FUMETROL 10
Fume And Spray
Suppressant’

Fumetrol 101 Fume and Spray Suppres:sant has been developed primarily to fill the needs of the

industrial. chromium (hard chrome) industry. It eliminates fumes from plating without affecting the

catalyst ratios or causing pitting. It is a unique product which can be used with confidence under
all conditions of chromium plating. '

Advantages

Fast Acting

Furmes disappear immediately after adding Fumnetrol 101 to chromium bath.

Completely (nert -

It has no effect on the balance and/or control of the plating bath. It 1s compatible with all SRHS*
and ordinary (sulfale) chromium plating solutions. [t does not cause pitting, and does not lower
surface tension.

Savings

When Fumetrol 101 is used. chromic acid fumes are essentially eliminated. This results in a cost
saving as very litte, if any, goes up the exhaust duct. It is also possible to reduce the volume and
velocity of air in the ventilation system if this does not viclate local iaws and regulations. Fumetrol
101 also reduces heat loss from the surface which lowers heating costs, although under severe

‘working loads it may be necessary to cool the solution. lis use also reduces health hazards, and

the whole work area is cleaner—bus bar, exhaust ducts, and super-structure are free from

‘chromic acid accumulations.

Cleaner

The exhaust from draft boxes is cleaner when Fumetrol 101 is used. even without fume scrubbers.
l.ess chrome is sucked into the air with a reduction in damage to the surroundings. .

Important Notice Regarding This Information

" _The statemerits, technical information and recommendations contained in this document are based
.on tests that are believed to be reliable. However, this docurment is not contractual, and NOTHING IN
AT CONSTITUTES A WARRANTY THAT THE GOODS DESCRIBED ARE FIT FOR A PARTICULAR

PURPOSE OF CUSTOMER or that their use does not conflict with any existing patent rights. The
exclusive source of any warranty and of any other customer rights whatsoever is the written
acknowledgment of a customer's order.

E - 15

“Tradernark o! MAT Chermucals Inc
tPatent apphed tor
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FUMETROL 101 Fume And Spray Suppressani
Page 2

Make-Up and Maintenance

Fumetrol 101 is packaged conveniently in one gallon plastic bottles packed four to a case It must
be shaken thoroughly before use. If it 1s added to solutions containing surfactants, it will be
completely ineffective.

The amount of Fumetrol 101 1o use 1s a function of the surface area of the plating bath. Normally.
one gallon‘is used for each 20 square feet of surface (2 liters per square meter) Usually this
amount will be effective for 24 hours. Replenishment 1s based on visual observation and will vary
from one plant to another. In general. when fumes or spray are evident. sufficient Fumetroi 101
should be added to eliminate them. A suggested addition would be a quarter charge.

500 ml. sq. meter (1 qt./20 sq. ft.).

When air-agitation is used. it is recommended that it be designed 1o minimize solution movement
between the anode and cathode. This will allow the Fumetrol to function more efficiently.

For reasons of economy a good amount of freeboard should be used. This will minimize loss of
chromic acid and Fumetrol 101 through the fume hoods.

Safety And Industrial Hygiene

- Fumetrol 101 may be irritating upon exposure to the eyes and skin. It is advisable to avoid contact

with the eyes and prolonged or repeated contact with skin and clothing. Chemical safety goggles
and rubber gloves are recommended when handling this product.

Suggested First Aid

In the event of eye contact, immediately flush eyes thoroughly with water for 15 minutes and
consult a physician. For skin contacl. remove contarminated clothing and flush skin thoroughly
with soap and water. Launder contaminated clothing before re-use. :

NOTE: "Material Safety Data Sheet” on this product is availabie on request from the Safety and
Environmental Affairs Department of M&T Chemicals Inc.. Rahway, N.J. 07065. :

More Technical Information Available

Ask your M&T representative or distributor for helpful information about complete M&T processes.
chemicals, and anodes for piating, cieaning, or conversion ¢oaling of metallic or plastic substrates.

Copper: M&T offers processes and supplies for decorative acid copper. acid copper for printed

. Gircuit boards, pyrophosphate copper, and cyanide copper plating.

Nickel: The M&T line includes high performance nickel; specification quality plating bright.
semi-bright, and zinc tolerant nickels: sulfamate and fluoborate nickels. -

Nickel-Iron: Available from M&T are bright plating processes with a range of alloy compositions
for rack or barrel plating.

Chromium: Specialized M&T processes available for rack or barrel plating, decorative or hard
deposits. Wide choice of features such as high speed: self-reguiation; high throw. microcracked.
macrocracked. or crack-free; and automatic fume control.

2Zine: M&T developments include cyanide (low, medium or high) zinc systems; alkaline
noncyanide zinc, and pyrophosphate zinc. Also chromate conversion coahngs.

Tin: Processes include acid tins for rack and barrel plating: sodium stannate and high speed
potassium stannate processes; alkaline tin sol: stannate preplate processes for aluminum. *
Other Metals: Bronze, cadmium, or cobalt processes. chemicals, anodes.

Cleaners: Anodic and cathodic electrocleaners. soak cleaners. acid salts, cleaner supplements.

Chromate Treating: Dip compounds for conversion coating of zinc, cadmium or copper. Produce

clear, blue, silvery, iridescent yellow, or black finishes.

Sales Offices:
7343 Paramount Blvd., Pico Rivera, CA 90660 (213) 723-0991
708 Thomas Drive, Bensenville. IL 60106 (312) 860-2260

+ 21056 Bridge St., Southfield, MI 48034 (313) 353-2820

631 Chestnut St.. S.W. Grand Rapids, MI 49502 (616) 459-8191

1000 Executive Parkway Dr.. Suite 231, St. Louis. MO 63141 (314) 878-0856
Woodbridge Rd.. Rahway, NJ 07065 (201) 499-0200 .
4301 Simonton Rd., Dallas. TX 75240 (214) 233-7795

M&T Chemicals Ltd., 670 Sirathearne Ave. N., Hamilton. Ontario L8H 7N7 (416) 547-1471

CHEMICALS INC. B

GENERAL OFFICES. RAHWAY NEW JERSEY 07065

¢ 1984 IPAT Cremagn ine AM Qigheg Beserved . SOV Soerer = 54
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SAMPLE CALCULATIONS




EPA AIR SAMPLING EQUATIONS

1., Dry Gas Volume at STP. (V,,,M)

I+

L
iy

p ( AH)
v =1764 v,y |t \136
()

Where

14 = ft’ corrected for standard temperature and pressure;

ft> as measured by the gas meter - not corrected for standard temperature

and pressure;

Y = dry gas meter calibration factor (deminsionless)

P = inches of Hg

AH = inches of H,0

T = °R (°F + 460)

N
]



2. Concentration as grains/dsef
7
i ' (1543 x 10"
grains/dsef = M ( > x 107
Muiy .
, Where
me = [{* corrccted for standard lemperature and pressure
Conversions:
<HE. = mg; mg x 1,543 102 prains/mp = graing
1000 -
3.

Concentration as mg/m?

”38/”33 = Ml

L)
‘Where

V’"wa =/t corrected for standard temperature ang pressure

Molceular Weight of Stack Gas, Dry Basis (M)

D M, =0.440 (%CO,) -+ 0,320 (%

O2) - 0.28 (% N, + %Co)
b) %Nz = 100" %COZ - % Oz

Where
% CO, = 0.7
T %0, =2]
%CO =9
o’ @ F -3



5. Volume of Water Vapor (VWM)

V., =0.04707f%mi(V,)

Wimd

|
£y

Where

W,

V - 13 corrected for standard temp and pressure;

V,, = ml of liquid collected in impingers and silica gel

6. Moisture Content as a Percent (B,,)

By=W, | Vo, +V,)x100

Where

B, = percent,



Molecular Weight of Stack Gas, Wet Basis (M,)
a) M, =M;(-B,) + 18.0 (B,,)
Where
M, = Ib/lb-mole;
M, = Ib/lb-mole;
B,, = dimensionless
b) Mole Fraqtion of Dry Gas (Mp)
M, = 100 -B,/100
Where
M, = dimensionless;

B,,. = dimensionless

Average Stack Gas Velocity (V,)

I
V‘-T = KP CP (JKP)(M) ['Jp:f]

Where

. 172
Kp = 85.49 fifsec [(lbllb-mole)(m. Hg)}

(° R)(in.H,0)

V, = ft/sec;

C, = dimensionless;
Ap = inches of H,0O;
T, = °R (°F + 460);
P, = inches of Hg;
M, = Ib/Ib-mole



l 9. Actual Cubic Feet Per Minute (ACFM)
' ACFM = V, (60 sec/min) (A) '
Where
l =1V, = ftsec;
l =z A = ft?
l 10.  Average Stack Gas Dry Volumetric Flow Rate (Q ..
T, P
Q=60 (1-B IV, A =L =
i T,y Pu
' Where
' le =f 3/min;
l B, = dimensionless;
l V, = filsec;
. A= ﬁz
' T, = °RCF + 460);
' T, = “RCF + 460);
' P, = inches of Hg,
l P_, = inches of Hg
l v F -6



11.  Emission Rate in Pounds Per Hour (lbs/hr)

1bs/hr= (Kg/hr)(2.2046)

12‘".*;' " Emission Rate in Kilograms per hour (Kg/hr)
kg/hr = (dscfm)srack( me )(1.699x10%)



13.  Percent Isokinetic Variation (% I)
I =0.09450 T, V,,,M/_P_, V.4, 0 (1-B,)

Where

= Percent of isokinetic sampling;

T,-°R

Vo = ft* corrected for standard temperature and pressure;

P, = inches of Hg;

V, = ft/sec;
A, = ft}
0 = minute;

B,, = dimensionless

14.  Concentration as Ibs/dscf

mg(2.2 x 107
vV

MM'

Ibs/dscf =

‘Where

Vous = 123 corrected for standard temperature and pressure

Conversion: mg(2.2.x10'°lhs[mg) =lbs

. F-8
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DRAFT METHOD - DETERMINATION OF
HEXAVALENT CHROMIUM EMISSIONS FROM
DECORATIVE AND HARD CHROME
ELECTROPLATING



DRAFT - 12/90

Method __ - Determination of Hexavalent Chromium

Emissions from Decorative and Hard Chrome Electroplating

léTfAngligabj1itx and Pripciple _

m"";i-""'l.l Applicability. This method applies to the deterﬁination of
hexavalent chromium (Cr™) in emissions from decorative and hard chrome
electroplating operations.

1.2 Principle. Emissions are collected from the source by use of
Method 5 {Appendix A, 40 CFR Part 60), with the filter omitted. The first and
second impingers are charged with 0.1IN sodium hydroxide. Tﬁe‘collected
samples remain in an alkaline solution until analysis, and Sre analyzed for
Cr* by the diphenylcarbazide colorimetric method.

2. Ran Sensitivity, Precision, and Interferences

2.1 Range. A straight line response curve can be obtained in the range
5 pg Cr*/100 m1 to 100 pg Cr/100 m1. For a minimum analytical accuracy of
+10 percent, the lower limit of the range is 10 pg/100 m1. The upper limit
can bk extended by.appropriate dilution. |

2.2 Semsitivity. A minimum detection 1imit of 1 gg Cr*/100 mi has been
observed.

2.3 Precision. To be determined.

2.4 Interference. Molybdenum, mercury and vanadium react with
diphenylcarbazide to form a color; however, approximately 20 mg of these
elements can be present in a samp]g without creating a problem. Iron produces

a yellow color, but this effect is not measured photometrically at 540 nm.



.
L)
A

3. Apparatus ¢

f

3.1 Sampling Train. Same as Method 5, Section 2.1, but omit filter,

and use quartz probe tip in place qf stainless steel,
::3.2 sample Recovery. Same as Method 5, Section 2.2, but use 0.1N NaOH

in ﬁﬁgte of acetone. -

3.3 Analysis. The following equipment is needed.

3.3.1 Beakers. Borosilicate, 250-m1, with watchglass covers.

3.3.2 Volumetric Flasks. 100-m1 and other appropriate volumes.

3.3.3 Pipettes. Assorted sizes, as needed.

.3.3.4 Spectrophotometer. To measure absorbance at 540 nm.
4. Reagents

Unless otherwise indicated, all reagents shall conform to the

specifications established by the Committee on Analytical Reagents of the

American Chemical Society. Where such specifications are not available, use

the best available grade.

4.1 Sampling.

4.1.1 0.1IN NaOH.

4.2. Sample Recovery.

4,2.2 0.1IN NaOH.

4.3 Analysis. The fo11ow{n§‘réagents are required.

4.3.1 Water. Deionized distilled, meeting American SoEiety for Testing
and Materials (ASTM) specifications for type 2 reagent - ASTM Tesi
Method D 1193-77 (incorporated by reference - see § 61.18).

4.3.2 Potassium Dichromate Stock_Solution. Dissolve 141.4 mg of

analytical reagent grade K.Cr,0, in water, and dilute to 1 Titer

(1 m1 = 50 pg Cr).

o




4.3.3f Potassium Dichromate Standard Solution. Dilute 10.00 ml K[Cr,0,
stock solution to 100 m1 (1 m1 = 5 pg Cr™) with water.

4.3.4 Sulfuric Acid, 10 Percent (v/v). Dilute 10 ml HSO, to 100 ml in
water. ' |

- 4.3.5 Diphenylcarbazide Solution. 'Dissolve 250 mg of 1,
5.diphenylcarbizide in 50 m1 acetone. Store in a brown bottle. Discard when
the so]ufion becomes discolored.

5. Procedure

5.1 Sampling. Same as Method 5, Section 4.1, except omit the filter
and filter holder, and place 100 m1 of 0.1N NaOH in each of the first two
impingers.

5.2 Sample Recovery. Measure the volume and place all liquid in the
first, second, and third impingers in a labelled sample container (Container
Number 1). Use 200 m1 of 0.IN NaOH to rinse the probe, three impingers, and
connecting glassware. Place this wash in the same container. Place the
silica gel from the fourth impinger in Container Number 3.

5.3 Preservation. Analyze all samples within of collection.

5.4 Reagent Blank Preparation. Place 400 m1 of 0.1N NaOH in a labelled
sample container (Container Number 2).

5.5 Silica Gel Weighing. MWeigh the spent silica gel (Container
Number 3) or silica gel plus impinger to the nearest 0.5 g using a balance.
This step may be conducted in the field.

~ 5.6 Analysis.

5.6.1 Color Development and Measurement. After st%rring the sample in

Container Number 1, transfer a 50-ml or smaller measured aliquot to a 100 ml

volumetric flask and add sufficient watér to bring the volume to approximately




/o,
g0 m1. Adjust the pH to 2 + 0.5 with 10 percent H,SO,, add 2.0 ml of

diphenylicarbazide solution, and dilute to volume with water. Allow the

solution to stand about 10 minutes for color development. For each set of
samp'les analyzed, treat an identical aiiquot of reagent blank solution from
ch'tamer Number 2 in the same way. Transfer a portion of the sample to a

1-cm absorption cell, and measure the absorbance at the optimum wavelength

if any, to obtain a net reading. If the absorbance of the sample exceeds the
absorbance of the 100 pg Cr* standard as determined in Section 6.2.2, dilute
the sample and the reagent blank with equal volumes of water.

i

|

i

|

|

l (Section 6.2.1). Measure and subtract the reagent blank absorbance reading,

i

' 5.6.2 Check for Matrix Effects on the Cr* Results. Since the analysis

' for Cr* by colorimetry is sensitive to the chemical composition of the sample
(matrix effects), the analyst shall check at least one sample from each source

l using the method of additions as follows:

i Obtain two equal volume aliquots of the same sample solution. The

aliquots should each contain between 30 and 50 pg of Cr*. Now treat both the

spiked and unspiked sample aliguots as described in Section 5.6.1.

Next, calculate the Cr* mass C,, in gg in the aliquot of the unspiked

sample solution by using the following equation:

Eq. -1

where:
' C, = Cr* in the standard solution, xg.

i 7 A, = Absorbance of the unspiked sample solution.

A, Absorbance of the spiked sample solution.

Volume corrections will not be required since the solutions as analyzed

have been made to the same final volume. If the results of the method of

Fa




4.3.3 Potassium Dichromate Standard Solution. Dilute 10.00 m1 K.Cr,0,
stock so]ut;on.to 100 m1 (1 m1 = 5 pg Cr*) with water.
4.3.¢f Sulfuric Acid, 10 Percent (v/v). Dilute 10 m] H,50, to 100 ml in

water.
4.3.5 Diphenylcarbazide Solution. Dissolve 250 mg of 1,
Sfa%bhenylcarbizide in 50 ml acetone. Store in a brown bottle. Discard when

F -

the solution becomes discolored.
5. Procedure
5.1 Sampling. Same as Method 5, Section 4.1, except omit the filter
and filter holder, and place 100 m1 of 0.1N NaOH in each of the first two
impingers.
5.2 Sample Recovery. Measure the volume and place a1l liquid in the
first, second, and third impingers in a labelled sample container (Container
Number 1). Use 200 m1 of 0.IN NaOH to rinse the probe, three impingers, and
connecting glassware. Place this wash in the same container. Place the
silica gel from the fourth impinger in Container Number 3.
5.3 Preservation. Analyze all samples within of_coj]ection.
5.4 Reagent Blank Preparation. Place 400 ml of 0.IN NaOH iﬁ a iabelled
sample container (Container Number 2).
5.5 Silica Gel Heighing. Weigh the spent silica gel (Container.
Number 3) or silica gel plus impinger to the nearest 0.5 g using a balance.
This step may be conducted in the field.

5.6 Analysis.
_““§.6.1 Color Development and Measurement. After stfrring the sample in
Container Number 1, transfer a 50-mi or ;ma11er measured aliquot to a 100 mil

volumetric flask and add.suffitient water to bring the volume to approximately

FR




7o cap s
additions pqocedure used on the single source sample do not agree to within 10
percent of the value obtained by the routine spectrophotometric analysis, then

reanalyze all sampTes from the source usjng this method of additions

" procedure.

6.~ Calibration

6.1 Sampling Train. Perform all of the calibrations described in
Method 5, Section 5.

6.2 Spectrophotometer Calibration.

6.2.1 Optimum Wavelength Determination. Calibrate the wavelength scale
of the spectrophotometer every 6 months. The calibration may be accomplished
by using an eneragy so;rce with an intense line emission such as a mercury
lamp, or by using a series of glass filters spanning the measuring range of
the spectrophotometer. Calibration materials are available commercially and
from the National Bureau of Standards. Specific details on the use of such
materials are normally supplied by the vendor; general information about
calibration techniques can be obtained from general reference books on
analytical chemistry. The wavelength scale of the spectrophotometer shall
read correctly with +5 nm at a]]_ca]jbration points; otherwise, repair and
recalibrate the spectrophotometer. Once the wavelength scale of the
spectrophotometer is in proper calibration, use 540 nm as the optimum
wavelength for the measurement of the absorbance of the standards and samples.

Alternatively, a scanning procedure may be employed to determine the
proper measuring wavelength. If the instrument is a double-beam
spectrophotometer, scan the spectrum bétween 530 and 550 nm using the 50 ug
Cr* standard solution (Section 4.3.4) in the sample cell and a blank solution

in the reference cell. If a peak does not occur, the spectrophotometer is

‘O



ma]functioqgngf When a peak is obtained within the 530 to 550 nm range,
record and use the wavelength at which this peak occurs as the optimum
wavelength for the measurement of absorbance of both the standards and the
samples. For single-beam spectrophotométer, follow the scanning procedure
dééiribed above, except scan the blank and standard solutions separately. For
this instrument, the optimum wavelength is the wavelength at which the max imum
difference in absorbance between the standard and the bjank occurs,

6.2.2 Spectrophotometer Calibration. Alternative calibration
procedures are allowed, provided acceptable accuracy and precision can be
asmonstrated. Add 0.0 ml, 1 ml, 2 ml, §ml, 10 ml, 15 ml, and 20 m1 of the
working standard solution (I ml =5 ugCr*) to a series of seven 100-m]
volumetric flasks. Dilute each to mark with water, Analyze these calibration
standards as in Section 5.6.1. Repeat this calibration procedure on each day
that samples are analyzed. Calculate the spectrophotometer calibration factor
K. as follows:

A, + 2A, + 5A, + 10A, + 15A, + 20A,

AP+ AT+ AT A+ A 4 Al

'
~N

K. =5 Eq.

where:

= Calibration factor.

Absorbance of the 5 #g Cr/100 m1 standard.
Absorbance of the 10 #g Cr/100 ml standard.
Absorbance of the 25 ug Cr/100 m1 standard.
= Absorbance of the 50 ug Cr*/100 m1 standard,

K,
Al
A,
A,
A,

A; = Absorbance of the 75 ug Cr‘/lOO ml standard,
A = Absorbance of the 100 #g Cr*/100 m1 standard.
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6.2.2{@ §pectrophotometer Calibration Quality Control. Multiply the
absorbance value obtained for each standard by the K. factor (least squares
slope) to determine the distance each calibration point lies froﬁ:the
itﬁ%%fética] Ealibration line. These ca]culated‘concentration values shall pot
“differ from the actua] concentrations (i.e., 5, 10, 25, 50, 75, and 100 ug
Cr/100 m1) by more than — Percent for five of the six standards.

7. Emissio lculations
Carry out the calculations, retaining at least ope extra decimal figure
beyond that of the acquired data. Round off figures after fina] calculations.

7.1 Total Cr* in Sample. Calculate m, the-total g Cr* in each sample,
as follows:

V., K. AF
Mes —— Eq. -3
vl
where:
Vo = Volume in m] of total sample.
A = Absorbance of sample.
F = Dilution factor (required only if sample dilution was needed to

to reduce the absorbance into the range of calibration).
V. = Volume in m] of aliquot analyzed.

7.2 Average Dry Gas Meter Temperature and Average Orifice Pressure

Drop. Same as Method 5, Section 6.2.

7.3 Dry Gas Volume, Volume of Water Vapor, Moisture Content. Same as

Hefhédvs, Sections 6.3, 6.4, and 6.5, respectively.

- G - 9
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7.4 Cr* Emission Concentration. Calculate ¢, (g/dscm), the Cr*

concentration in the stack gas, dry basis, corrected to standard conditions,

as follows:

' " (10-‘ g/_”g)[m/v-um] - Eq. -4
7.5 TIsokinetic Variation, Acceptable Results. Same as Method 5,

Sections 6.11 and 6.12, respectively.
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METHOD 425
DETERMINATION oF TOTAL CHROMIUM AND HEXAVALENT CHROMIUM
| EMISSIONS FROM STATIONARY SOURCES

g

“I1APPLICABILITY, PRINCIPLE, AND FIGURES

amL g

' 1.1 APPLICABILITY

This method applies to the determination of hexavalent chromium
(Cr(VI)) and tota] chromium emissions from stationary sources.

Applicability has peen demonstrated for the meta] finishing and
glassfindustrins._ Its_applicability has not been demonstrated
“Tor sources with high particulate mass emi s.

1. 2 priNcIPLE

1. 2.1 Hexavalent Chromium Analysis

For the hexavalent chromium analysis the collected sample
.component portions are extracted in ap alkaline solution .and
‘analyzed by the diphenylcarbazide colorimetrjc method.

1. 2. 2 Total Chromium Analysis

Sorption of hollow
_ _ i1l be Proportional to
the chromium concentration.

1. 3 FIGURES

The following figures summarize Teatures of this method,




1. 3. 1 Figure 1.

' Sample Collection and Recovery for Hexavalent and Total Chromium

9.1 N NaOH rinse at lab = See Section 6.2

i\ sampﬁ*—m :
|

glass-lined prope 0.1 N NaOH impingers filter

Lcontm‘ner q : &ontoiner 27

L)
LY

2 100mL 200mL The filter should e
' combined on site
. extract filterino.1 N if a cleon room
SPHIL 1\ NaOH impinger solution is available,
T split The vaolumes of containers

I ond 2 end each of the splits
must be measured and recorded,

vy
R

probe impinger/ probe impinger/
filter filter

\ S

Hexavalent Chromium }{Total Chromium
Analysis Analysis

R extroction of the filter in only one of
1 the impinger'liq-uids, which will creote
three sample recoveries f or anelysis.

See Figures 2 &3




1. 3. 2 Figure 2.

Hexavalent Chromium Analysis

‘optionally, the protocol may call for
- extraction of the filter in only one of
the impinger liquids, which will create
three sample recoveries for analysis

See Figure 1 —u typically:
and Sectiaons - two separate analyses
- 6.4 and 6.5 ) |

transfer ~ 35 mL
to a 100mL beaker

Cdjust the pH to 1+0.2 with 6N sulfuric acid aﬁ

8dd 1.0 mL of diphenylcarbazide solution

[bn'ng to volume in a 50 mL volumetric ﬂesa
dilute to volume with water
\ — Tet color develop 10 minutes

fliter to remove suspended solids after
pre-yretting medium retention filter paper with
a few mL each of first reagent blank end then semple

measure absorbance of o sample portionﬂ
~@nd reagent blank at 540 nm J

if reading exceeds calibration, )
dilute with reagent blank or

remeasure using less of remaining sample j

H- 6




1. 3. 3 Figure 3.

Total Chromium Analysis

optionally, the protocol may call for
- extraction of the filter in only one of
the impinger liquids, which will create
three sample recoveries for analysis

See Figure 1 —m typically:
and Sections two separate analyses

6.4 and 6.5 o]

'
ﬁ.

I -
I

L

L add 10 mL HNO3 J o Lreﬂux to neardrgness]

-

[ add 5 mL HNO3 ] e [ reflux to neor drgness)

t

transfer to o volumetric flask and
adjust to a predetermined volume

4 inject a measured aliquot )

in uL amounts into 8 furnace type
_\itomic absorption'sp‘eclrophotometerJ

(measure absorbance of a sample porti;r?
. 8nd reagent blank at 357.9 nm J
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2 RANGE, SENSITIVITY, PRECISION, AND INTERFERENCES
2. 1 RANGE

2. 1.1 Hexavalent Chromium

‘
>
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_ tained in the range 0.5

- ug Cr(VI)/S50 mL to 3.0 ug Cr(VI)/60 mL, For a minimum

~ analytical accuracy of 100 + 10 percent, the lower limit of
the range is 2 ug/100mL. The upper limit can be extended by
appropriate dilutfon or by using a smaller cell path length
after recalibration for the

smaller cell. (Reference 8.3)
2. 2 SENSITIVITY

1
Y

:'H'.‘.‘.:" arh

The minimum sampling volume should pe calculated for each test
and should be based upon [1] the targeted minimum detectable
“concentration at

the source, [2] the expected minimum detection
limit achievahle at the labor

atory, and [3] the sampling time
limitations at the source. -
2. 2. 1 Hexavalent Chromjum

A minimum detection

limit, of 0.2 ug Cr(VI
cell, has been obser

)/50mL using a 5 cm
ved. (Reference 8.3)

2. 3 PRECISION FoR HEXAVALENT CHROMIUM |
The overall precision for sample collection ang analysis for
Cr(VI) will pe determined after . data are collected from a test
protocol which fncludes multiple s§

techniques.

2. 4 INTERFERENCES

2. 4. 1 Interferences of Hexavalent Chromiumn

Molybdenum, mercury and vanadium react with diphenylcarbazide
o form a color; however.-approximately

N1S _ detected, the tube shouid
be cleaned by operating the furpac
‘temperatures.



2. 4. 2. 2 "Nitrogen should not be used as the purge gas because of g
possible CN band interference.

2. 4. 2. 3 Low concentrations of calcium may cause interferences; at

concentrations above 200 mg/l. calcium's effect is constant.
Calcium nitrate is therefore added to ensure a known
S constant effect. This step may be omitted {f the sample is

- _ known to be free of calcium or o analytical interferences
G are expected. |

2. 5 ALTERHATIVE METHODS

Direct Measurement of Gas Volumes through Pipes and Small
Ducts

Air Resources Board Method 2A ma
as an alternative to pitot tube
as referenced herefn. :

y be used, where applicable,
methods specified in Method 5,

Hexayalent Chromium Determination by Ion Chromatography

Eor_hexavalent chromium concentrations whic
detection range of jon chromatography. this
may be used instezd of the colorimetry metho
' hese-oades.--ThiS-dntiOn apnlies only to
‘hexavalent chromium.  The remainder of the test method shall
be performed as specified,

h_are within the
analytical method
d_sbecified in

Total Chromium Determination by Flame Atomic
Absorption Spectroscopy .

fons which are within the
sorption spectroscopy, this °
ead of the furnace type

For high total chromium concentrat
detect ion range of flame atomic ab
o analytical-method may be used inst
. method specified in these pages.

Other Methods )

The Executive Officer or authorized re
an alternative test method ({n

_ : To approve an
» the Executive Officer or authorizeq

test data

.



3 APPARATUS

A1l surfaces which may come in contact with sample must be glass,
Teflon, or other similarly non-metallic (stainless steel ‘may be a
source of chromium contamination) inert material. See Section 5.2,

=% Any other sampling apparatus which, after review by the Executive

= Officer, {s deemed equivalent for the purposes of this test method,
=57 may be used, '

3. 1 SAMPLING TRAIN

Except where otherwise noted in this method, same as CARB Method
5, Sectfon 2.]. Exceptions include a glass nozzle, a glass lined
stainless steel probe, 0.1 N NaOH in the first two fmpingers, a
Teflon-coated glass fiber filter, and a s{1{ca gel moisture trap
after the fiiter. As shown in Figure 1, sample flow should be
through the probe Tirst, then the impingers, and then the filter.

3. 2 SAMPLE RECOVERY

Except where otherwise noted in this method, same ag CARB Method
5, Section 2.2. Also, see Section 6. 2 of this method.

3. 3 ANALYSIS

The following apparatus and materials are needed:
3. 3. 1 Analysis of Hexavalent Chromium

3. 3. 1. 1 100 mL beakers
3. 3. 1. 2 Filtration Apparatus

Vacuum unit constructed of glass,

glass fuanels. Medium porosity fi
Wherever filtering 1s specified, c
performed at the analystis option.

to accommodate sintered
1ter paper fs optional.
entrifuging may also be

3. 3. 1. 3 Volumetric Flasks

100-mL and other appropriate volumes.
3. 3. 1. 4 Hot Plate

3. 3.1. 5 -‘Pipettes

Assorted sizes, as needed. -

3. 3.1. 6 Spectrophotometer

To measure absorbance at 540nm.

3. 3. 2 Analysis of Total Chggmimg
’ H - 10




3. 3. 2. 1' Philips Beakers

Borosilicate, 125mL, with digestion covers.

3. 3. 2. 2 Chromium Hollow Cathode Lamp or Electrodeless Discharge

_‘&é;f

‘“513. 3. 2.3 Graphite Furnace

stk

Lamp.

Any graphite furnace device with the appropriate
temperature and timing controls.

3. 3. 2. 4 Strip Chart Recorder

A recorder is recommended for furnace work so that there
will be a permanent record and so that any problems with
the analysis such as drift, incomplete atomizatfon, losses

during charring, changes 1in sensitivity, etc., can easily
be recognized.

4 REAGENTS

Unless otherwise indicated, all reagents must conform to the

specifications established by the Committee op Analytical Reagents
of the American Chemical Society. Where such specifications are not
available, use the best available grade.

4. 1 SAMPLING

Except where otherwise noted in.this method, same as CARg method
5, Section 3.1, except Teflon-coated glass fiber filters are .. -

used, and 0.1 N Naolf s used {n the first two impingers. See
section 4.3.2 below,

4. 2 SAMPLE RECOVERY

4.

Except where ot

herwise noted in this method, same as CARB Method
5, Section 3.2. o

-

3 REAGENTS FOR HEXAVALENT CHROMIUM

4. 3.1 Type II Water

Type II water is deionized and distilled, meeting American
Society for Testing and Materials (ASTM) specification for
type reagent - ASTH Test Method D 1193-77. The water shoyld be
monitored for fmpurit{es.

-

4. 3. 2 Batch of 0.1% Naoy Solution, Analytical Reagent Grade

The same batch of 0.1N NaOH solution should be used for
impinger sampling, sample recovery, preparation, extraction,

and analysis. - Therefore, sampling and analytical personnel

should coordinate their plans so that all steps in sampling
H-1y = - .



and analysis use the same batch of solution which will be
prepared fresh for each source test. Typically, dissolve 4.0
- g NaOH in water in a1 Viter volumetric flask and dilyte to
the mark. Repeat, as necessary, so that a single-batch of
sufficient volume is prepared to serve all of the needs of
- sampling and analysis. Store the solution in a tightly capped
~ polyethylene bottle. _

ﬁﬁms.spauﬁmnnmmue&mk%mum

Dissolve 2.829 g of analytical reagent grade potassium

dichromate (K Cr,0,) in water, and dilute to 1 liter (1 nL «
1000 ug Cr(VI}).

4. 3. 4 Potassium Dichromate Standard Solution

Dilute 10.00 mL potassium dichromate stock solution to 100 mL
(1 ml = 100 ug Cr(VI) with water.

4. 3. 5 Sulfuric Acid, 6N, Analytical Reagent Grade

Di]ute 166 mL sulfuric acid to 1000 mL in water.

4. 3. 8 Diphenylcarbazide Solution, Analytical Reagent Grade

Dissolve 0.5 g of 1,5-diphenylcarbazide in 100 ml acetone.

Store in a brown bottle. Discard when the solution becomes
discolored.

4. 3. 7 0.17 Potassium Permanganate Solutijon

Analytfical Reagent Grade

4. 3. 8 0.01% Potassium Permanganate Solutjon

Analytical Reagent Grade

4. 3. 9 Removal of Reducing Agents in the Reagents

|

"
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i
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§
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i
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i
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these reducing agents. Pfipette 3 ml of the extraction
‘solution into cuvettes A and B. Use cuvette A as » sample
cell and cuvette B as a reference cell. Zero the instrument

.. at B28 nm with both cuvettes. Wait 10 minutes. Add an
adequate amount (ul) of 0.01% potassium permanganate solution ~

" (4.3.8) tb_cuvettg A.. Enough should be added so that after 10
minutes a stight change in absorbance {is observed. This step

- may have to be repeated & number of times in order to

- determine the required amount of potassium permangante that is
.required.'From_the change'in'absorbance. calculate the amount
of potassium permanganate that is needed to nuetralize the

H - 12



reducing agents found in the reagents. Then pipe@te the
proper volume of higher concentration 0.]1% potassium X
permanganate solution (4.3.7) ingo ghe feagents. This is done
by assuming that the number of milliequivalents of reducing
‘agents in the reagents are equal to the number of
-milliequivalents of 0.1% potassium permanganate pipetted.

1Y

. ) 'E‘r‘:

N This procedure is repeated with the 6N sulfuric acid solution.

gL

4. 4 REAGENTS FOR TOTAL CHROMIUM

4. 4.1 ASTH Type II Water (ASTH D1193)
Refer to section 4.3.1.

4. 4. 2 Concentrated Nitric Acid

4. 4. 2. 1 Reagent preparation should use Ultrex or equivalent grade
HNO
3.

4. 4. 2. 2 Glassware cleaning should use ACS reagent grade HN03.
4. 4. 3 Hydrogen Peroxide (30X) (Optional), Analytical Reagent Grade

4. 4. 4 Matrix Modifier

.-

Follow manufacturer's recommendations, when interferences are
suspected.

4. 4. 5 Total Chromium Standard Sto;@iSp}ution (1000mg/L)

Either procure a certified aqueous ‘standard from a supplier
(Spex Industries, Alpha Products, or Fisher Scientific) and
verify by comparison with a second standard, or dissolve 2.829
g of Potass{ium Dichromate (K,Cr.,0., analytical reagent grade)
in Type II water and dilute o-f ?iter. '

4. 4. 6 Total Chromium Working Stanqgrds )

All total chromium preparations injected for analysis shall be

prepared to contain 1.0% (v/v) HNOS. The zero standard shall
be 1.0 X (v/v) HNO,.

5. SAMPLE COLLECTION, PRESERVATION, AND NANDLING
5. 1 SAMPLE COLLECTION |

Except where otherwise indicated in this method, all samples are -
collected from the source by use of CARB Method §. Exceptions
include a glass nozzle, a glass lined stainless steel probe, 0.1
- N NaOH in the first two impingers, and a Tef lon-coated glass
«  fiber filter. As shown ‘in Figure 1, sample flow should be
- through the probe first, then the impingers, and then the filter.

H - 13




5. 2 SAMPLE'HANDLING AND PRESERVATION

A1l surfaces which may come in contact with sample must be glass,
Teflon, or other similarly non-metallic (even stainless steel ma
be a source of chromium contamination) inert material and must be
~ prewashed with detergents, soaked in 1:1 HNO for several hours,
S rinsed with Type II water, and finally rinsed with 0.1 N Naou
BT batch solution. For awkward objects, such ag long glass probes, .
Cme..  Soaking may be replaced by careful wiping.
b. 2. 1 Probes -are generally the most difficult sampling apparatus to
~ clean. Therefore, before use in sampling, to ensure that
sampling equipment is clean and free of chromium
contamination, apparatus which may come in contact with sample
must be cleaned until a sample of final rinse for each probe
has been anaiyzed as below the detectfon Vimit for total
chromium. The procedures of Section 6 shall pe followed for
this contamination check. :

If the specified glass probes are in short supply, the
- . cleaning protocol required above could double the number of
) - days necessary to complete a series of tests. Two options
exist which reduce mid-course delays in a sampling effort:

5. 2. 1. 1 Another cleaning procedure may be used if it {g tested and
documented as achieving the objective of no detectable
chromium in the last probe cleaning rinse. Testing and
documentation shall include: a pre-test visit to the
intended site, cqlleqtion-gf'samples_from an intended test
point with the highest expected concentration of chromium,
trials of otheF'éléaningvprocedunes.'and documentation of
those which pass the analytical tests and are used- fnstead
of the cleaning procedures in Sectfon 5.2.1 above. )

5. 2. 1. 2 The risk of mid—éourse cleaning delays may be reduced by
the use of a suffifcient number of probes which have been
- pre-cleaned and contaminatfon checked by

Sections 6.2.1 or 6.2.1.1, Extra probe
to allow for breakage.

& PROCEDURES FOR SAMPLE RECOVERY, PREPARATION,. AND ANALYSIS
6. 1 SILICA GEL WEIGHING

=~ For stack gas moisture deternmination, weigh the spent s{1jca gel
or silica gel plus impinger to the hearest 0.5 g using a balance.
- This step may be conducted in the field.

6. 2 SAMPLE COLLECTION AND RECOVERY

The sample {s collected using probg. impingers, and filter.

H - 14




6. 2. 1 Probe

The probe is rinsed with 0.1 N HaOH. The total rinse volume
should exceed 100 mL and be stored in container 1.: (Measure
the volume.) The probe rinse is transported to a clean room
or to a site with laboratory conditions where it is split with

e half saved for hexavalent chrom{um analysis and half saved for

i total .chromium analysis. Each sample split is ~5omL.

et (Measure the volumes.)

6. 2. 2 Impingers and Filter

The sampling and analytical personnel shaly discuss the
expected sample concentrations and the analytical 1imits of
detection for hexavalent and total chromium. The impinger

~ catch and filter should be handled one of tyo ways depending

- on these expectations as directed in Sect{ions 6.2.2.1 and
6.2.2.2 below. .

6. 2. 2. 1 Higher Concentrations

IT it is_not considered important to minimize the dilutfon
of any sample component, then the contents of both
impingers (~200mL total) shall be combined and stored in
. container 2. (Measure the volume.) As soon as possible,
the filter is transported in a filter container to a site
with laboratory conditions where it should be extracted in

extraction should include shaking for 3 minimum of 30
_minutes; The alkaline tmpinger medfum will retard

romium analys{s and

half saved for total chromium analysfs. Each sample split”

is ~100 mL. (Measure the volumes.)

6. 2. 2. 2 Lower Concentrations

If it jis considered important to minimize the dilutfon of
any sampie component, then the contents of each impinger
(~100ml. each) may be stored {n containers 2 ang 3.
(Measure the volumes.) The filter shall be extracted in
only one of the lmpinger_contcnts. whichever {s suspected
to have the higher concentration. The extraction shalj
.. - include shaking for a minimum of 30 minutes, The contents

- - of the first fmpinger are stored §n container 2 and those
of the second impinger in container
contents- are not used for extraction must pe handled as a
third sample recovery requiring Separate analyses. Both ©
sample recoveries are split ‘as described above. FEach
sample split is ~50 mL. (Measure the volumes, )

H ~ 15



6. 3 REAGENT BLANK PREPARATION

g

!
1

o
x
TN S

Hexavalent Chromium Reagent Blank

For each preparation, transfer 35 mL of solution to a 100mL
beaker, adjust the pH to 1.0 + 0.2 with 6N sulfuric acid, add
1.05mL:6f.diphenylcarbazide solution, dilute to volume with

water in a 650 mL volumetric flask, and let color develop for
10 minutes. ' '

Total Chromium Reagent Blank

For total chromium, the reagent blank is simply 1 g HNO .

6. 4 SAMPLE PREPARATION

6. 4. 1 Hexavalent Chromium Sample Preparation _

%

- For each preparation, transfer 35 mL of solution to a 100mL
beaker, adjust the pH to 1.0 +« 0.2 with 6N sulfuric acid, add

. L0 mL of diphenylearbazide solution, dilute to volume with

water in a 50 mL volumetric flask, and let color develop for
10 minutes. (This leaves at least 1§ mL of sample split for

further analyses. The total volume of sample split must be
known at this point.)

Total Chromium Sample Preparation

In a beaker, add 10ml of concentrated nitric acid to the

- sample aliquot taken for analysis. Cover the beaker with a
- digestion cover.. .Place. the .beaker on a.hot plate.and reflux.....

the sample down to near dryness. Add another bmL nitric acid

to complete digestfon. Reflux the sample volume down to near *
dryness. '

Wash down the beaker walls and digestion cover with distilled

water and filter the sample to remove s{licates and other

insoluble material that could clog the nebulfizer. Fiitration
should be done only if there is concern that insoluble

materials may clog the nebulizer. Adjust the volume to 50 mL
.or-a predetermined value based on the expected metal

- concentrations. The final concentration of HNO in the
solution should be 1 ¥ (v/v). The sample ig noo ready for
analysis. The applicability of a sample preparati
must be demonstrated by analyzing spiked samples and/or
relevant standard reference materials.

on technique
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6. 5 ANALYSIS

6. 5. 1- Hexavalent Chromium Analysis

The analyst must filter the preparation for clarity at this
point. Medium retention filter paper should be used. The
filter paper shall be pre-wetted with a few mL of reagent
blank and sample preparation. This will prime the filter so
that it won't absorb color complex. ,

Transfer a portion of the filtered preparation into a 5 cm
absorption cell.

Measure the absorbance at the optimum wavelength of E40 nm.

Subtract the sample blank absorbance reading to obtain a net
reading. -

If the absorbance reading of a sample preparation exceeds the
calibration range, dilute with reagent blank or re-measure
using less of the sample preparatfon. (There should be about
15ml remaining at this point. See Sections 6.2.1, 6.2.2.1,
and 6.2.2.2.)

Check for Matrix Effects on the Cr(VI) Results
As the analysis for Cr(VI) by colorimetry is sensitive to the

~_chemical composition of the sample (matrix,effects). the

-analyst shall check at least one sample from each source using
the following method: Obtain two equal volume aliquots of the
same sample solutfon, The alfquots-should-each.contafn --..---
between 6 and 10 ug of Cr(VI) (less if not possible). Spike
one of the alfquots with an aliquot of standard solutfon that *
contains between 6 and 10 ug of Cr(VI). Now treat both the
spiked and unspiked sample aliquots as described in Section
6.4.1 above. Next, calculate the Cr(VI) mass Cs, in ug in the

aliquot of the unspiked sample solution by using the following
equation:

Cs = Ca __As Eq. 1
At-As

where:
Ca = Cr(VI) in the standard-solution, ug.
As = Absorbance of the unspiked sample solution.

At « Absorbance of the spiked sample solution.

Volume corrections will not be required since the solutions as
‘analyzed have been made to the same final volume, If the

results of this method used on the single source sample do not
agree to within 10 percent of the value obtained by the

H-17



- proper calibration, use 540 nm as the optimum wavelength for
the measurement of the absorbance of the standards and
samples.

7. 2. 2 Alternatively, a scanning procedure may be employed to
determine the proper measuring wavelength. If the instrument
; is a double-beam spectrophotometer, scan the spectrum between
e 530 and 550.nm using a 50 ug Cr(VI} standard solutfon in the
i - sample cell and a reagent blank solution {n the reference
T cell. If a peak does not occur, the spectrophotometer is
malfunctioning and should be repaired. When a peak {s
obtained within the 530 to 550 nm range, the wavelength at
which this peak occurs shall be the optimum wavelength for the
measurement of absorbarice of both the standards and the
samples. For a single-beam spectrophotometer, follow the
scanning procedure described above, except that the reagent
blank and standard solutfons shall be scanned separately. The
optimum wavelength shall be the wavelength at which the
maximum differences in absorbance between the standard and the
reagent blank occurs.

7. 2. 3 Either (1) run a series of chromium standards and construct a
calibration curve by plotting the concentrations of the
standards against the absorbances or (2) if necessary, for the
method of standard additions, plot added concentration versus
absorbance.

7. 2. 4 Each standard for hexavalent chromium is made up fresh in a
- separate 50mL volumetric flask starting with 35 mL of the same
batch of NaOH solution reserved for its sample set. Then an

~calibration standard, starting with none for the zero
. standard. Then 6N sulfuric acid and diphenylcarbazide
solution are added in the same manner as in sample
preparation.

7. 3 CALIBRATION AND QUALITY CONTROL FOR TOTAL CHROMIUM

7. 3.1 Either (1) run a series of chromium standards and reagent
‘blanks and construct a calibration curve by plotting the
concentrations of the standards against the absorbances or (2)
for the method of standard additions, plot added concentration
versus absorbance. For instruments that read directly in
concentration, set the curve corrector to read out the proper

~ - - . concentration.

-Calibration standards for total chromium should start with 11
v/v HNO., with no chromium for the zero standard with
appropr?ate.increases in total chromium concentration in the
other calibration standards. The calibration standards should
be prepared following the steps outlined in sample
preparation. ' :

H - 19
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7. 3. 2 Run a check standard after approximately every 10 sample

_7-_3. 3

<. 3. 4

7. 3. 5

7. 3.7

7. 3.10

7. 3.11

T -3.12

’

injections. Standards are run in part to monitor the Tife and
performance of the graphite tube. Lack of reproducibility or
a significant change in the signal for the standards indicates
that the tube should be replaced.

Duplicates, spiked samples, and check standards should be
routinely analyzed.

Calculate metal concentrations (1) by the method of standard
additions, or (2) from a calibration curve, or (3) directly
from the fnstrument's concentration readout. A]l dilution or
concentration factors must be taken {nto account.
Concentrations reported for multiphased or wet samples must be
appropriately qualified (e.g., 5 ug/g dry weight).

Calibration curves must be composed of a minimum of a reagent

~ blank and three total chromfum standards. A calibration curve

should be made for every batch of samples, unless check
standards remain within 10% of the last calibration curve.

.Dilute samples with reagent blank solutfon {f they are more
concentrated than the highest standard or if they fall on the
plateau of a calibration curve.

Employ a minimum of one matrix-matched sampie blank per Sample

"batch to determine if contamination or any memory effects are

occurring.

Test the system with check standards after-approximately every
15 samples. J LA . -

Run one_dup]icate_samp]e for every 10 samples, providing there’
- is enough sample for duplicate analysis. A duplicate sample

s a sample brought through the whole sample preparation.

Spiked sampleé_or standard reference materials shall be used

daily to ensure that correct procedures are being Tollowed and
that all equipment is operating properly. This will serve as
& check on calibration standards, too.

Whenever sample matrix problems are suspected, the method of
standard additions shall be used for the analysis of all
extracts, or whenever a new sample matrix is being analyzed.

The concentration of all calibration standards should be

verified against a quality control check sample obtained from

- an outside source.

7. 3.13

A1l quality control data should be maintained and available
for easy reference or inspection. _
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7. 4 DATA REPORTING

- Carry out the cailculations, retaining at least one extra decimal
figure beyond that of the acquired data. Round off figures after

Tinal calculations. -

7. 4.1

24

7. 4, 2

7. 4. 3

7. 4. 5

- sample. This can be

Total Cr(VI) in Sample

Calculate and report m,_, .the total ug Cr(VI) in the sample.
This can be obtained fPom the calibration curve or from the

method of standard additfons. Note that m_ 1s the sum of the
masses of hexavalent chromium analyses_pepformed on all sample
splits. "Also take in account the dilutions when calculating

mh L]

Report these calculations based on net reddings. but report
all sample blank data, too.

Total Chromium in the Sample

Calculate and report mg. the total ug of chromium in the
obtained from thé calibration curve or

from the method of standard additions. Note that m, {s the
sum-of the masses of total chromium analyses perfortied on all
sample splits. Also take into account the necessary dilutions
when calculating out me .

Report these calculations based on net readings, but report
all sample blank data, too.

Average Dry Gas Meter Temperature and Average Orifice Pressure
Drop e e e o— . [ L. _

Except where otherwise noted in this method, same as Method 5;
Section 6.2.

Dry Gas Volume, Volume of Water Yapor, Moisture Content

Except where otherwise noted in this method, same as Method 5,
Sections 6.3, 6.4, and 6.5, respectively.

Cr(VI) Emission Concentration

Calculate and report [h] (g/dscm), the Cr(VI) concentration

in the stack gas, dry baffs, corrected to standard conditfons,
as follows: :

[h]S = (10‘Gglug)(mhivm(std)) ..
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LABORATORY ANALYSIS PROCEDURE METHOD OF
DETERMINATION OF CrVI IN ALKALINE
SOLUTION
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Inslall ¢ 50 ul sample loop on the Injecllon valve I extiacts conlain high
levels of Ci(Vl).

5el the eluent flow 1o 1.5 tb/min and the posd column exagent flow rale lo
0.5 ml/min. Tha combined flow role oul of the deleclor wasle Is 2.0
ral/min. Aller the flow ralas e adiusied, allow Ihe syslem o equllibiale
tcrﬁbbhl 30 rninules. '

Loudrt)l leasl 1inl of saraple vough e saimple port using Gn appropriale
syilngo. Inject the sarmple inlo the eluanl sheaom and record 1he
chiornatogram. The sarnple peak \.hould elule at aboul 3 rminules.

NOTE: Il ony ptaecipitale in e sample Is observed, an Aciedlse prafliter
ollached 1o lhe syiinga rmust be used.

The concenlicalion of he unknown ls calculaled by Sompaiison ¢f the
peak g:eas (o the slonaards and the unknown,

Quallly Conliol

The following provedures aie conducled 1D ensure that The analysis is In

conliol:

(l) A (.()"blcl“(,n cuve Vr\““( (']h(‘)l] ("]\f’\,,k ..,‘_”ll;)lr‘ l'; nin lfnn\!?(.“(”(_?'{
following the callbrolicn. This sample musl be propared from o
dilfetent monulachurer/source than Ihal of ihe calibralion slandards.

(2) A midaange standard musl be run noless iequenlly than every len
(10) samples. The analysis of This sarmple musl be wilhin 10% of 1he
ezpecled value,

(3) A somple mainx splke mus! be analyzed 1o ensuie 1hal the sample
rnalrix does nol suppress/enhance the C(Yl) signal. Recovery rust
boe 085% - 115%. Olherwise, the melhod of slandaid addilions must he
perlo:med .

(1) A duplicale injeclion of 10% of Ihe sormples (minltnum ona per balch
_ _iless than 10 samples) Is analyzed. I he somple values are 2-10X The
Timil of delectlion (LOD), he cdupllcale % dilleiencae shouldd be <30%. I

the values are > 10X the LOD, then % dilference should be <15%

(3) Ananglysis Glank (Type U walern) must be run immedialely tollowing

calibralion. This analysls will delennine waler puilly and/or polenlial
[or carntyover duing 1he gnalysis

Ii- 3
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ADVANCED SYSTEMS TECHNOLOGY
Meter Box Calibrations

Console Id: AST #1 Date: March 31, 1992
l . Barometric Pressure:  29.80
l TEST METER Dry Gas Meter
Delta T Initial Final Total Temp Initial Final  Total Temp
P Cubic Feet ) Cubic Feet
l.s 13 510.920 515.945 5.025 80.0 354.490 359.490 4.996 80.0 79.0
80.0 . 85.0 81.0
' 1 9 515.945 520.963 5.018 B80.0 359.490 364.490 4.996 84.0 81.0
80.0 . 90.0 83.0
1.5 7.8 520.963 525.985 5.022 80.0 364.490 369.490 4.996 89.0 82.0
. 80.0 94.0 85.0
MCF % DEL H %
' 0.9907 1.0 1.954 2.61
0.9850 0.4 1,895 -0.46
0.9776 -0.3 2.131 11.94
l Average 0.984 ' 1.993
i - — |
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Id: AST #2

TEST METER
elta T Initial Final
P Cubic Feet
.5 27 458.640 464.796
' 1 9.5 464.796 469.725

2 6.5 469.725 475.115

MCF
l 0.8396
' 1.0378
0.9096
l Average 0.929
' Correct 0.978
error % -5.0

lation weather 762-1186

LY

ADVANCED SYSTEMS TECHNOLOGY
Meter Box Calibrations

Date: March 31, 1992
Barometric Pressure: 29.80
Dry Gas Meter
Total Temp- Initial Final
Cubic Feet
6.156 75.0 834.959 840.165
75.0
4.929 75.0 B840.165 845.350
75.0
5.390 75.0 845.350 850.350
75.0
% DEL H %
—-14.1 7.461 291.86
6.1 1.953 2.58
-710 1.981 4.05
3.798
1.904
99-5-

Total

5.202
5.181

4.996

Temp

76.0
80.0
80.0
84.0
83.0
8G6.0

77.0
78.0
79.0
79.0
80.0
81.0



Meter Box Calibrations

onsole Id: AST #3 Date: March 31, 1992
: Barometric Pressure: 29.80 -

' - ADVANCED SYSTEMS TECHNOLOGY

TEST METER . Dry Gas Meter
Delta T Initial Final Total Temp Initial Final Total Temp
' P Cubic Feet Cubic Feet
0.5 13 485.385 490.444 5.059 75.0. 533.993 538.993 4.996 78.0 78.0
. 75.0 82.0 80.0
' 1 9.5 490.444 495.632 5.188 75.0 538.993 543.995 4.998 81.0 80.0
75.0 86.0 81.0
2 6.5 495.632 500.720 5.088 75.0 543.995 548.995 4.996 84.0 81.0
l 75.0 _ 88.0 82.0
MCF $ DELH 3
I 0.9781 -0.2 1.959 2.90
0.9486 -3.2 2.110 10.83
0.9614 --1.9_ 1.990 4.53
. Average 0.963 2.020
l Correct 0.980 1.904
error % -1.8 6.1
'1ation weather 762-1186" ' : -
1 - . ‘



Date: Nov.

TEMPERATURE SENSOR CALIBRATION

1991

Ambient: Temperature:

Calibﬁﬁ%or: J. Parker

76

Baro. Presure: 30.01

Reference: Illg. in glass 0 - }“O c

Location Source Reference  Thermocouple Difference
(C) (T) (F)
Consule #1
Meter Box Ambient 0.0 76.0 74.1 ~0.35%
IN Cold 0.0 32.0 32.5 0.10%
Hot 0.0 250.0 243.0 -0.99%
Meter DBox Ambient 0.0 76.0 74.5 -0.28%
ouT Cold 0.0 32.0 J2.3 0.06%
Hot 0.0 250.0 2147.0 -0.42%
Consule #2
Meter Box Ambient 0.0 76.0 73.9 -0.39%
IN Cold 0.0 32.0 32.06 0.12%
Hot 0.0 250.0 236.0 ~1.97%
Meter: Box Ambient ‘0.0 76.0 74.3 ~0.32%
our Cold 0.0 32.0 32.6 0.12%
Hot 0.0 250.0 235.0 -2.11%
Consule #3 . :
Meter Box Ambient 0.0 76.0 73.7 ~0.43%
IN Cold 0.0 32.0 32.4 0.08%
Hot 0.0 250.0 223.0 -3.80%
Meter Box Ambient 0.0 76.0 72.3 -0.69%
ouT Cold 0.0 32.0 J2.6 0.12%
Hot 0.0 250.0 249.0 ~0.14%
Impinger A Ambient 0.0 76.0 74.3 ~-0.32%
Case 1 Cold 0.0 J2.0 32.5 0.10%
Hot 0.0 250.0 237.0 -1.83%
Impinger B Ambient 0.0 76.0 76.1 0.02%
Case 2 Cold 0.0 32.0 32.3 0.06%
ot 0.0 250.0 237.0 -1.83%
Hot DBox Ambient 0.0 76.0 74.1 -0.35%
1 - Cold 0.0 32.0 32.5 0.10%
' Hot 0.0 250.0 247.0 -0.42%
Hot Box Ambient 0.0 . 76.0 75.1. ~0.17%
2 Cold 0.0 32.0 32.6 0.12%
Hot: 0.0 250.0 246.0 -0.56%
-
J - 5




TEMPERNTURE SENSOR CALIBRATION

Nov. 15, 1991

Date: Probe Calibrations .

Baro. Presure: 30.0°

Ambieng:_j‘l‘emperature: : .76

Calibfﬁi’br: T. Yaroch Reference: ilg. in glass 0 - 110 C

Location Source Reference ‘Thermocouple Difference
(C) (F) (F)
stack Gas Ambient 0.0 76.0 72.6 -0.63%
3 Ft. cold 0.0 32.0 31.9 -0.02%
#D Hot 0.0 250.0 249.0 ~0.14%
= IStack Gas Ambient 0.0 76.0 74.5 -0.28%
l 4 Tt. Cold 0.0 32.0 31.6 -0.08%
- £C Hot 0.0 250.0 252.0 0.28%
l stack Gas Ambient 0.0 76.0 72.8 -0.60%
4 TL. Cold 0.0 32.0 31.5 ~0.10%
¥ Hot 0.0 250.0 229.0 -2.96%
stack Gas Ambient 0.0 76.0 72.9 -0.58%
l | 5 Ft. Cold 0.0 32.0 31.5 ~0.10%
. #E lot 0.0 250.0 249.0 ~0.11%
I stack Gas Ambient 0.0 76.0 72.0 -0.75%
5 rt. Cold 0.0 32.0 32.1 0.02%
£1 ot 0.0 250.0 236.0 -1.97%
l Stack Gas Ambient 0.0 76.0 72.0 -0.75%
6 Tt. Cold 0.0 32.0 31.7 ~-0.06%
AN Hot 0.0 250.0 234.0 ~-2.25%
l Stack Gas Ambient 0.0 76.0 7.6 ~0.82%
10 Ft. cold 1.2 32.0 32.2 0.04%
4G Hot 0.0 250.0 267.0 2.39%
I Ambient 0.0 76.0 74.2 -0.34%
Cold 0.0 32.0 36.4 0.89%
Hot 0.0 250.0 260.0 1.41%
' Ambient 0.0 32.0 32.0 0.00%
Cold 0.0 32.0 32.0 0.00%
ot 0.0 32.0 32.0 0.00%
I Ambient ,0.0 32.0 32.0 0.00%
. Cold 0.0 32.0 32.0 0.00%
' Hot 0.0 32.0 32.0 0.00%
i
l ‘ J -6




ADVANCED SYSTEMS TECHNOQLOGY
Meter Box Calibrations

Console Id: AST #1 Date: January 21, 1992 _
: Barometric Pressure: 30.16
TEST METER Dry Gas Meter
Delta T Initial Final Total Tenmp Initial Final Total Temp
P Cubic Feet Cubic Feet

'0.5 13 421.633 426.610 4.977 B80.0 327.668 332.669 4.997 80.0 78B.0
: 80.0 . 85.0 80.0
m L 9 426.610 431.670 5.060 80.0 332.669 337.741 5.068 84.0 80.0
' 80.0 90.0 82.0
1.5 7.7 431.670 436.990 5.320 80.0 337.741 342.990 5.245 89.0 B82.0
l 80.0 - 93.0 84.0
) MCF % DEL H %
I 1.0014 2.1 1.926 1.16

0.9918 1.1 1.817 -4.59

0.9697 -1.2 1.907 0.18
l Average 0.988 " 1.883
l Correct 0.981 1.904

error % 0.7 -1.1
J - 7

i - ‘



ADVANCED SYSTEMS TECHNOLOGY
Meter Box Calibrations

"~ Console Id: AST #2 . Date: January 16, 1992 =
) Barometric Pressure:  30.27

o

A

l TEST METER Dry Gas Meter
Delta T Initial Final Total Temp Initial Final  Total Temp
P Cubic Feet Cubic Feet
'D.S 26., 366.975 377.100 10.125 75.0 92.255 102.316 10.053 75.0 75.0
. 75.0 79.0 77.0
= 1 9.5 377.100 382.200 5.100 75.0 102.316 107.489 5.169 78.0 77.0
l 75.0 81.0 78.0
2 6.5 382.200 387.321 5.121 75.0 107.489 112.439 4.946 81.0 78.0
' ' 75.0 83.0 78.0
MCrF . % DEL H %
0.9889 1.1 1.958 2.81
. 1.0045 2.7 1.917 0.71
0.9523 -2.6 1.972 3.55
l Average 0.982 1.949
Correct 0.978 1.904
error % 0.4 2.4
; —_— _ ~
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ADVANCED SYSTEMS TECHNOLOGY
Meter Box Calibrations

Console Id AST #3 Date: January 16, 1992
: Barometric Pressure: 30.27

'I'ES'I‘ METER Dry Gas Meter

Delta T Initial Final Total Temp Initial Final Total Temp
Cubic Feet Cubic Feet
'0.5 13 387.321 392.600 5.279 75.0 200.167 205.220 5.049 78.0 77.0
' 75.0 83.0 79.0
= 1l 9.5 392.600 397.929 5.329 75.0 205.220 210.365 65.141 82.0 79.0
' 75.0 87.0 80.0
: 2 6.5 397.929 403.109 5.180 75.0 210.365 215.468 5.099 87.0 81.0
l 75.0 89.0 82.0
MCF . % DEL H 3

0.9477 -3.3 1.887 -0.90
l 0.9499 -3.1 1.964 3.13

0.9621 -1.8 1.888. -0.84
l Average 0.953 1.913
l- Correct 0.980 1.904

error % -2.7 0.5
1 - |
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