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CHI-VIT

CORPORATION 720 S. EDGEWOOD AVENUE + URBANA, OHIO 43078
513-652-1341 - FAX #513-653-7977

May 23, 1989

Ms. Caroline Melton

ADEM Air Division

1751 Dickinson Drive

Montgomery, Alabama 36130

Dear Ms. Melton:

Enclosed you will find the results of the particulate emission test
performed on Chi-Vit #! frit unit/#] scrubber on April 12, 1989 by

Roy F. Weston, Inc of Auburn, Alabama.

If you need additional information please call me at 526-8522.

Sincerely,

Loty P

Bobby Grimes
Plant MAnager

BG/nn

Encl:

/’Dp
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COMPLIANCE DETERMINATION SUBMITTAL FORM

company Chl - Vit DATE OF TEST pof / /2 /| 89

£

FACILITY NUMBER 303 - £ 00/ - £.002 SORCE _FR\T Qm‘r_gl/ Vendwri Scrubbe”

( ) Ngtification of observation of:
( est report on sampling of:

Particulate - Method 5 0’7’#‘ VE (initial) - Method 9 ()
Sulfur dioxide - Method 6 () GAP Test (initial) ()
Oxides of Nitrogen - Method 7 () SOCMI - Method 21 ()
Other ( ) ()

) an NSPS source.
L3 SIP source.

) a NESHAP source.

) a RCRA source.

) an air toxics source

This is ( ) Afhitial compliance of
(L) retest

(
(
(
(
(

Note any special considerations (Expiration of Permit, litigation, etc):

Allowable Emissions (with units)

Run 1 Run 2 Run 3
4.4 b fnr Some s2wne
Submitted by: /ﬂ”é/ M{/é‘/ Date f/z/g’7
Emissions
" Runl Run 2 Run 3 AVG.
1 L9 z.0% 1,90 #{,-
Comments:
Evaluated by: )/"7'7 /‘1 Date b= zo-19

ADEM Form 175 3/87
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RETEST STACK TEST EVALUATION OF

CHI-VIT 303-0001-0002 C04-12-89
CONDUCTED BY WESTON #1 SOUTH STACK
INPUT PARAMETERS 1 2 3
DELTA H 1.048 1.103 1.317
AVE SQRT DELTA P 437 LEH0 648
METER TEMP 75.000 82,000 89.000
STACK TEMP 129.000 129.000 129.000
BAROMETRIC PRESS 29,890 29 . 890 29.890
STACK PRESS 29 . 860 27 .860 29 .860
VOLUME METERED 36,941 38,947 39,337
METER CORR. FACTOR 927 927 927
%Co2 5.500 5,000 5.500
%02 14.500 13.500 14,000
“N2 ‘ 80.000 81.500 80,500
%GO 0.000 0.000 0.000
TOTAL VOLUME H20 199.200 226,700 204.300
PART WT 43.900 53.500 53.700
PITOT COEF .B40 .B40 . 8B40
STACK AREA 5. 580 5. 580 5., 580
NOZZLE DIAMETER . 2480 . 2480 . 2480
TIME &0.000 60000 60,000
CALCULATED PARAMETERS 1 REPORT 2 REPORT 3 REPORT
NOZZLE AREA x 1000 .3354 L3354 L3354
VOLUME MTR STD (sdcf) 33.835 34.768 35. 134
VOLUME H20 VAPOR 5.872 6.033 b.097
% MOISTURE 21.7(3277 ) 23.5(Z23.5..) 21.5¢2LS.)
THEORETICAL MOISTURE 14.7C ) 14.70_____ ) 14.7¢ )
MOL WT DRY 29 . s 29 .34 29 . 44
MOL WT WET 27.77 27 .66 27.75 -
AVG STACK VEL (fps) 38.5(37.1 ) 38.2(33%9.) 39.&(52¢£_>
FL.OW RATE ACTUAL (acfm) 12900 12800 13100

FLOW RATE STD {(sdctm)
CONCENTRATION (Gr/sdef)

OIFP( 0T )

9200 (RGCo)

L2360

10000( %00

L0235 (6%

PART MASS RATE (#/Hr) 1.70(_L3 ) 1.99(0 8 2.02(1.3_ )
% ISOKINETIC . 102(482..) 106(_ (0% ) iodcredd.)
POUNDS PER HOUR 1.700€ ) 1.990¢__.....) 2.020¢ ___.__)
AVERAGE EMISSION RATE 1.90 POUNDS PER HMOUR

ALLOWABLE EMISSION RATE = 4.4 POUNDS PER HOUR

EVALUATED BY AWS (06/08/89)

MOISTURE DEPENDENT CALCULATIONS WERE BASED ON THEORETICAL MOISTURE
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MANAGESS DESIGNERS CONSULTANTS

SECTION 1.

INTRODUCTION

Roy F. Weston, Inc. (WESTON) was retained by the Chi-Vit Corporation
(Chi-Vit) to conduct particulate emission testing on the No. 1 South Stack
at the Leesburg, Alabama facility. The purpose of the testing was to
demonstrate compliance with the applicable Alabama Department of
Environmental Management (ADEM) regulatioms.

The emission testing was performed 12 April 1989 by a WESTON test team
comprised of Mr, Landie Fowler and Mr. Chris Norris. Mr., Michael Steele
was the Project Manager, and Dr. Bruce Ferguson was the Project Director.
Appendix A includes a copy of the project summary and resumes of project
personnel. Mr. Bobby Grimes of Chi-Vit coordinated the testing with plant
operations and served as the WESTON technical contact. Mr. John Hughes of
ADEM was present during testing.

Section 2 of this report details the emission test results. Section 3
outlines the sampling and analytical procedures used to conduct the
testing. Supporting field and laboratory data are provided in the
appendices,

N:100/39770217
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MANAGERS &

SECTION 2.

DESIGNERS CONSLLTANTS

RESULTS AND DISCUSSION

Table 2.1 summarizes the results of the particulate emission testing
performed on the No. 1 South Stack on 12 April 1989. The mean particulate
emission rate was 1.8 lb/hr, 41 percent of the permit limit of 4.4 lb/hr.

Field and laboratory data are provided in Appendix B. Example
calculations and process data are presented in Appendices D and E,
respectively.

TABLE 2.1

NO. 1 SOUTH STACK EMISSION DATA

RUN 1 RUN 2 RUN 3 MEAN
Date 4/12/89 4/12/89 4/12/89 ---
Time Began 0921 1418 1650 ---
Time Ended 1111 1527 1757 .-
Stack Gas
Temperature, °F 129 129 129 129
Velocity, ft/sec 39.1 38.9 39.8 39.3
Moisture, % ’ 21.7 23.5 21.5 22.2
Oxygen, % 14.5 13.5 14.0 14.0
Carbon Dioxide, % 5.5 5.0 5.5 5.3
Volumetric Flow Rate
At Stagk Conditions
x 107 £t7/min 1.31 1.30 1.33 1.31
At Stagdar Conditions
x 10° £t7/min 9.17 8.90 9.36 9.14
Particulate
Isokinetic Sampling Rate, % 102 108 104 105
Concentration at Sgandard
Measured?®, gr/ft 0.02 0.02 0.02 0.02
Emission Rate, lb/hr 1.8 1.8 1.9 1.8
Permit Limit, lb/hr .- --- --- 4.4

8 At Standard Conditions

N:100/39770217
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SECTION 3.

ANALYTICAL METHODOLOGY

3.1 PROCEDURES

Testing was performed using the EPA reference methods identified
below:

Parameter EPA Reference Method

Volumetric Flow

Gas Composition (CO, and 0,)
Moisture

Particulate

, 2

LE P VL

The most current revision of each method (as described in the Federal
Register) was used. The following paragraphs summarize the protocol:

Stack Gas Volumetriec Flow

The sampling points were selected in accordance with EPA Reference
Method 1 so that a representative sample of stack gas was taken. The
traverse points were located in the centers of equal area zones, the number
of which was determined by the stack dimensions and the number of duct
diameters upstream and downstream from the sampling points to the nearest
disturbance.

The velocity of the gas stream was determined according to EPA Reference
Method 2 by reading the instantaneous velocity head with an inclined
manometer at each sampling point by means of a calibrated S-type pitot
tube, The stack pressure was measured with the static side of an S-type
pltot tube. A calibrated pyrometer was used to measure stack temperature at
each sampling point.

Stack Gas Molecular Weight

Carbon dioxide and oxygen concentrations were determined using EPA
Reference Method 3. A single point sample was taken for each run and
analyzed with a Fyrite brand analyzer for carbon dioxide and oxygen content.

Moisture Content

The preliminary moisture content was determined by estimation. The
final moisture content used for calculating the gas stream flow rate was
determined by measuring the amount of condensed moisture in the impingers of
the particulate sampling train, as described in EPA Reference Method 4.

N:100/39770217






Particulate Concentration

The particulate emission testing was conducted using EPA Reference
Method 5. The sampling points were selected in accordance with EPA
Reference Method 1 ~described above. An S-type pitot tube was connected
adjacent to the sample nozzle so that an instantaneous head was measured at
each sampling point during each test run. The stack temperature was also
measured at each point,

Three runs (each of one-hour duration) were performed. The gas stream
was sampled isokinetically at each sampling point by adjusting the sample
flow rate to correspond to the measured velocity at each point,

The probe and nozzle were washed with acetone after each run to remove

adhering particulate matter. The filter was removed from the holder and
stored in a petri dish until analyzed. The filter holder was then rinsed
with acetone. This rinse was added to the probe rinse. The container was

sealed and labeled and liquid levels marked for transport to the laboratory.

The mass of particulate matter collected in the probe wash was analyzed
in the laboratory by evaporating the acetone in a tared beaker and weighing
the residue. The filter was then weighed separately in a tared beaker. The
filter tare weight and solvent blank corrections were subtracted from the
sum of the particulate matter from the filter and probe wash weights to give
the weight of particulate matter collected, The total weight was used to
calculate the particulate concentration. All weight measurements were made
on the same Mettler balance (accurate to 0.1 mg).

The mean temperatures of the stack gas and the dry gas meter were used
in calculating the final data. The mean isokinetic sampling rate and the
stack gas velocity (volumetric flow) were calculated from the mean of the
square roots of the velocity pressure measured at each traverse point during
the particulate sampling.

3.2 QUALITY CONTROL

Throughout the entire project, a high 1level of quality control was
maintained to ensure the accuracy of the data. The test personnel are
experienced in the use of the instrumentation, the procedures, and the
quality control requirements. Resumes of the personnel involved in the
project are included in Appendix A. The following paragraphs briefly
sumarize the quality control associated with the project:

General

All data were recorded at the time of collection on preprinted data
sheets, All samples were prepared for shipment, and chain-of-custody was
maintained from the sampling technician to the analyst. Calculations were
performed (where possible) with preprogrammed calculators. Data transfers
were minimized, and all calculations were verified by a second person. The
report was reviewed and approved by the Project Director, prior to
transmittal, In general, all accepted quality control standards and
practices recommended by the reference methods were followed.

-4 -
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Sta Gas Volumetric Flow

The stack was measured with a certified tape to an accuracy of 0.1
inch. The velocity and sampling traverse points were marked on the probe
with heat resistant glass fiber tape.

The S-type pitot tubes used to measure the velocity pressures were
geometrically calibrated prior to the test and verified at its completion.
The pyrometer wused to measure the stack gas temperature and all
thermocouples for intermediate measurements were calibrated with respect to
standard thermometers, prior to the test. At the completion of the test,
all equipment was visually inspected, and damage was not indicated.

Stack Gas Molecular Weight

Quality control on oxygen analyses by EPA Reference Method 3 involved
the analysis of ambient air before and after every sixth sample. If the
measured concentration was less than 20.0 percent, the Fyrite chemicals were

changed before proceeding, If the measured concentration was greater than
20.0 percent but less than 20.6 percent, the sample data were corrected for
the 1low measurement. If the measured concentration was 20.6 percent or

greater, no correction was made.

WESTON also participated satisfactorily in the most recent EPA Audit
Sample for Reference Method 3., Those data are on file at WESTON.

Moisture Content

Quality control of the moisture analysis involved the accurate
measurement of the gas flow and the accurate determination of the moisture
condensed in the sampling train. A graduated cylinder was used to measure
the volume of water in each impinger before and after sampling. The silica
gel was weighed, before and after its use, with a triple beam balance to the
nearest 0.1 gram. "The difference in measurement was considered to be the
moisture collected,.

Particulate Concentration

The dry gas meter used to measure the sample volume collected was
calibrated before and after sampling. The calibration obtained was within
the required specifications each time. The lower meter calibration factor
was used to calculate the data. Meter calibration work sheets are copied in
Appendix C. All thermocouples and other items used to calculate the mass
emission rate were calibrated on a routine schedule.

WESTON participated satisfactorily in the most recent dry gas meter
audit supplied by EPA. Those data are on file at WESTON.

WESTON uses a Class S 1l-gram weight to verify the accuracy of the
balance for each use. The weight is weighed when the filters are tared and
also at the final weighings. Any significant difference in weight indicates
a problem with the balance, and the balance is repaired before proceeding.

-5 -
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ZESIGNERS CONSULENTS

Acetone and filter blanks were analyzed at the same time as the
particulate samples., The mass of particulate matter collected was corrected
by the blank measurements.

The rate of sample collection was determined to be within 10 percent of
the isokinetic rate. Those data indicate the validity of sample collection.

N:100/39770217






APPENDIX A

PROJECT SUMMARY AND PERSONNEL RESUMES
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Flelds of Competsnce

Overall direction and management of projects; extensive
experience in air quality testing and studies; industrial
hygiene investigations and air quality studies; professional
services agsociated with management of hazardous waste
and asbestos; expert witness for environmental matters;
project manager for large government projects; and research
projects associated with chromatographic analysis and
reduced sulfur analysis.

Experlence Summary

Broadly based experience as a consultant and researcher;
extenstve training in environmental regulations in all media;
compliance management project experience in pulp and
paper, chemicals, and petrochemicals, oil and gas produc-
tion, food, and electronics manufacturing. Has performed
projects in more than 20 states and two foreign countries.

Credentlals
B.8,, Chemistry/Mathematics — Athens College (1968)

M.A., Physical Chemistry — Vanderbilt University (1973)
Ph.D., Physical Chemistry — Vanderbitt University (1974)

Certification

Certified Industrial Hygienist, American Board of Industrial
Hygiene

Employment History

1983-Present WESTON

1977-1983 Harmon Engineering and Testing
1974-1977 PBR Electronics

1972-1973 College Grove Smelter

Key Projects

Project Manager for site assessments and surveys for the
Navy Assesesment and Control of Installation Pollutants
(NACIP) program. Projects were conducted in South
Carolina, Tennessee, and Texas. The multi-faceted
programs encompassed a variety of waste disposal practices
and waste site locations at various Naval Installations.

Served as Project Manager and Project Director for more than
800 source emission tests for hydrocarbons and sulfur
specles from petroleum refineries, craft pulp mills, and stesl
mills. Directed over 250 routine emission tests at refineries,
foundries, pharmaceutical plants, magnetic tape coating

- Directed efforts of a commercial laboratory

Bruce B. Ferguson

plants, and high density urban areas. Ditected over 400 tests
utilizing EPA Reference Methods for Particulate, NOy, SO»,
and other routine compounds.

Served as Project Director for developing VOC emission
inventories and for deﬁning Reasonably Available Control
Technology (RACT) for VOC emissions; developed permits
documentation for VOC incinerators and conducted equip-
ment evaluation and cost studles for projects. These projects
have been performed for such clients as Upjohn Chemical,
Republic Steel, Richmond Gravure, Southem Wood Pied-
mont, and International Paper Company.

to obtain ac-
creditation for all parameters by the American Industrial
H gene Asscclation. Directed the firm's participation in the
NIOSH Eroﬁciency analytical testing crr rams and the EPA
Round Robin test programs. Considerable experience has
been gained as a laboratory manager performing routine
chemical analyses using instrumental techniques.

Served as a Project Manager for a $517,000 contamination
monitoring contract involving particle sampling and counting
at the Marshall Wright Space Center. work involve:
evaluation of clean rooms, and sampling of breathing air and
other contamination media at the Center.

Principal Investigator for a multi-year EPA contract for
development of source tests methodology for reduced sulfur
compounds at kraft pulp mills and petroleum refineries,
Tasks assigned involved evaluating methodology, develop-
ing new methodology and field validating the new proce-
dures. As a result of the contract, new methodology was
presented in the Federal Register.

Served as Project Director for a project requiring claims
documentation testing on an indoor air quality cleaning
device. Testing was performed on the device in a closed
chamber to demonstrate the reduction and removal deficien-
gy for such comJ:ounds as light weight hydrocarbong, formal-

ehyde, sulfur dioxide, hydrogen sulfide, and other common
pollutants. The project resulted in information submitted to
the Federal Trade Commission to document the
manufacturer's claim.

Served as Principal Investigator for a U.S. Army Project to
develop a transportable gas chromatograph-mass
spectrometer. The instrument was used to monitor emis-
sions from solid rocket firings.

Prepared RCRA-required ground water sampling, monitor-
W, and compliance plans for companies such as Prestolite,
olverine, Courtaulds, Fruehauf, and TR Miller Company in
Alabama; Merck Pharmaceuticals, international Paper Com-
cany. and Mount Pine Wood Treating in Texas, Missouri,
irginia, Georgia, Mississippi, Louisiana, and Arkansas.






Flelds of Competence

Management, supetvision, performance of air quaI:ly testing,
preparation of emission Inventories, financlal analysis and
engineering evaluation of emission contral equipment.

Experience Summary

Manager of Weston's Alr Quality Department in Aubum,
Alabama. Experience in standard reference method testing,
emisslon inventories, odor abatement studies, permit assis-
tance, proposal preparation, and engineering evaluations for
a varletY of Industrial and government cllents. Strong back-

round in preparing work plans, developing schedules, con-

ucting field studles, performing engineering and economic
analyses, and preparing project reports. ihese activities
have been aided by the use and development of computer
programs and models,

Credentiais

8.S., Chemical Engineering— Pennsylvania State
University (1981)

M.B.A. — University of Pittsburgh (1982)
WESTON Health and Safety Training
Source Evaluation Society Member

Employment History

1986-Present WESTON
1983-1986 Martin Marietta Energy Systems, Inc.
1982.1983 Union Carbide Corporation

Michael E. Steele

Key Projects

Project Manager on an incinerator evaluation study for a
circuit board manufacturer. Specific responsibilities included
evaluation of the incinerator, recommendations for remedial
action, supervision of the fleld testing effort, and report
preparation. Served as cllent's representative at meetings
with the state regulatory agency.

Project Manager for a reasonably available control technol-
ogy (RACTzoevaluaﬂon for volatile organic compound (VOC)
emissions form an offset printing facility. Specific respon-
sibilities included determining the current status of production
and emissions, determining VOC collection atrat%ices. and
contro| options, Various methods of reducing the VOC usage
as well as methods of collecting and removing VOC from the
air were considered in light of maintaining product quality and
the economics of the control.

Project Manager for a mill-wide inve, at a large southern
pulp and paper mill. Specific responsibilities included the
coordination and supervision of the testing effort which en-
compassed 19 sources and 9 parameters. In addition, per-
formance specification testing on four total reduced sulfur
(TRS) and two sulfur dioxide (SO2) continuous emission
monitori agstamCEMS) were also required. Prepara-
tion, field testing, report submittal were completed to the
cllent's approval within the required 30 days,

Publications
Steele, M.E. and Q. Fick, "Reasonably Available Control
Technology for VOC Control from a raphic Printing

Facility” presented at the TAPPI Environmental Conference,
Charleston, South Carolina, April 18-20, 1988,
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PARTICULATE

CALCULATIONS

Client: Chi-Vit Corporation
WESTON Project No.: 3977-01-02-0017
Source: #1 Scrubber,south stack
Date: 4-12-89

INPUT DATA Run, 1 Run 2 Run 3 Mean
Sampling Time, min (Theta) 60 60 60 60
Stack Area, ft2 (As) 5.58 5.58 5.58 5.58
Barometric Pressure, in Hg' (Pb) 29.89 29.89 29.89 29.89
Stack Pressure, in Hg (Ps) 29.86 29.86 29.86 29.86
Pitot Tube Coefficient (Cp) .84 .84 .84 .84
Meter Correction Factor (Y) 927 .927 .927 927
Nozzle Diameter, in (Dn) .248 .248 .248 .248
Meter Volume, ft°3 (Vm) 36.941 38.947 39,337 38.408
Meter Temperature, F (Tm) 75 89 89 84
Meter Orifice Pressure, in H20 (Delta H) 1.048 1.103 1.317 1.156
Volume H20 Collected, mL (Vic) 199.3 226.9 204.3 210.2 .
C02 Concentration, % : (co2) 5.5 5.0 5.5 5.3
02 Concentration, % (02) 14.5 13.5 14.0 14.0
Average Sq Rt Velo Head, in H20"1/2 (Delta P"1/2)ave .637 .630 .648 .638
Stack Temperature, F ~ (Ts) 129 129 129 129
Particulate Collected, g (Mn) .0489 .0535 .0537 .0524

CALCULATED DATA

Standard Meter Volume, ft3 (Vmstd) 33.839 34.778 35.138 34.585
Standard Water Volume, ft3 (Vwstd) 9.381 10.680 9.616 9.893
Moisture Fraction (BWS) .217 .235 .215 .222
Mol Wt of Stack Gas (Ms) 27.0 26.7 27.0 26.9
Average Stack Gas Velocity, ft/sec (vs) 39.1 38.9 39.8 39.3
Stack Gas Flow @ Stack Cond, ft“3/min (Qa) 1.31E+4 1.30E+4 1.336+4 1.31F+4
Stack Gas Flow @ 5td Cond, ft"3/min  (Qs) 9.176+3 8.90E+3 9.36E+3 9.14E+3
Isokinetic Sampling Rate, X (%1} 102.4 108.4 104.2 105.0
Particulate Conc @ Std Cond, gr/ft"3 {Cs) .023 .024 .024 .023
Particulate Emission-Rate, 1b/hr (PMR) 1.785 1.807 1.887 1.826



PARTICULATE FITIELD DATA

Client:Chi-Vit Corporation
WESTON Project No.:3977-01-02-0017
Source:#1 Scrubber,south stack

Date:4-12-89
Run#:1
PORT DGM DELTA P DELTA P DELTA H AVERAGE STACK IMP HOT BOX  SAMPLE
POINT READING in. SQUARE IN. DGM TEMP TEMP ouT TEMP TRAIN VAC
NO. Vm(ft"1/3) H20 ROOT H20 (F) (F) (F) (F) (in Hg)
171 487.214 .190 .436 .450 63 123 23 264 3
2 488.570 .270 .520 .640 65 123 23 267 3
3 489.950 .290 .539 .690 68 128 23 265 4
4 491,440 .330 .574 .780 70 129 23 267 5
5 493.110 .400 .632 1.030 71 130 27 270 6
6 494,860 510 .714 1.320 71 130 40 269 10
7 497.100 . 550 .742 1.420 72 130 50 271 13
8 498.900 .570 .755 1.470 - 73 130 50 270 13
9 501.080 .550 742 1.420 75 131 269 13
10 503.400 .490 .700 1.260 77 130 270 10
2/1 505.384 .330 .574 .850 78 122 36 262 4
2 507.370 .330 .574 .850 79 121 29 256 4
3 509.110 360 .600 930 79 131 28 252 5
4 510.810 .400 .632 1.030 79 132 29 252 5
5 512.800 .450 .671 1.160 80 132 31 258 7
6 514.500 .460 .678 1.180 80 131 31 261 7
7 516.470 .440 .663 ° 1.130 80 130 3 261 7
8 518.620 .460 .678 1.130 80 129 33 263 7
9 520,379 .430 .656 © 1.110 78 130 33 274 6
10 522.370 .430 .6586 1.110 81 130 33 264 6
524155
DGM READING Vm: 36.941
AVG DELTA P: .412
AVG DELTA H: 1.048
AVG 5QT DELTA P; .637
AVG DGM TEMP: 74.950
AVG STACK TEMP: 128.600
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PARTICULATE DATA

‘cuent Che v T ATC PROJECT NO. J97)~0(~02 0o
SOURCE Sooth STacic DATE 4-(2>-89
RUN # | . sTART TDE = T A END TIME (of
SAMPLING SITE Sout+h JTeci¢ CONTROL DEVICE (, o+ S&rubbe,
SAMPLING TYPE /M- < SAMPLE CONSOLE # /)/H - SAMPIE CASE #
AMBIENT TEMP 4Y17° WEATHER ¢J WIND SPEED/DIRECTION
ATC TEST PERSONNEL L. F. &, .M. OBSERVERS __J hs Hoghr
SKETCH OF Stack Dimensions S2" Orifice aH Lroy
STACK
Sample Time (min/pt) _ 3 ~  Meter Corr. Factor _ﬂ_ '
Net Sample Time (min) (@  Pitot Tube #
Baro Press. [(in Hg) 29.88.  Pitot Factor O-84
-3
Stack Press. (in Hg) 29.3(  Nozzle ID #
Stack Temp DB/WB (°F)_I 43 _ Noz Dia Pretest _(in) 0.248
Assumed Mois (%) _Q | Noz Dia Posttest (in) - 38.248
Pretest Leak Cheékg.oo > @{o‘ Avg Noz Dia (in) 0- 1~ 48

P ET e (4

Posttest Leak Check 9.0y & ¢4 “Filter Type/Nurber _700 (31

Final Gas Meter Reading SL%(JS§ Silica gel ¢ [

Initial Gas Meter Reading 437 2 |Y A Condensate (mL)
A Meter Reading =~ 3.9 4!

Orsat: Method of Collection  [Fo .. e

RUN 1 RUN 2 RUN‘ 3 AVG
PP 5.8 8.8 RS
rd
PO | (4.5 | 4.8 ¢
$ CO
Page of
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" FIELD DATA

cenr Che svi7 ' ATC PROJECT NO. 39 77~
SOURCE _ Sast+h Steelc DATE 4-(2-89 RN # |
DIST DaM _ /q-\/a\us-ﬁ
PORT | FROM READING | f: (22 DGM TEMP |STACK | mvMp.
POINT | WALL | CLOCK . : : N OUT| TEMP ouT
No. | () [ TIME | Y eed) [ O [ B0 fery | omy| ¢ory | ¢o)
2-1 9aL " |43, m 019 |45 | 13 a3 |27
2 Y 1432 57 o 204 [, S 23 |2r
3 718 ‘t}oq.% 0.2 069 |2 (29 |23
¢ 13L ‘149144 o 3oas|T0 | .~ lixq [23
$ 93¢ 443, 1 lo4e| Loz 7 (30 |27
b 922 "l1494, 86 lo.ctliza |7/ 36 |40
7 Avo 99T 1o o551y 274 (30 | SO
3 943 498,90 lo.571é. 471113 136 |30
7 46" 1§6(.09 bST [1.42]75 (3¢ |
o W4 [s03.40 449 |12t |77 (3s |
YR ljo1g | 5065. 38% 625 @S |78 3L | 3¢
2 fod( |507.37 o35 |o.gsT 7% Il |21
J (024 |[$6G. | |o-3k|0.93]|79 (3( 124
¥l o7 |S(0.81 |o#olloz |79 (32 |29
§ lo20 |SNR.80 lodsTi e 8o 132 | 3¢
14 103151450 |o4birig P00 | - (3( |3(
7 626 1316.47 lo4t|lz (S0 | (25 |3/
8 10391518, > 046|112 ] 86 (29 |37
T noSTeH- 520,299 |03 [ 11 |78 30 |32
lo| (togltes 1522 27 1043 140 | Gl 130 |23
Fnd| 1| fod® |524 | SS
e Y 0.638 105 |5¢ 129,
" NOTES/REMARKS: LH=AP[ (893.94) (cp)z (FpA)? (8tg) (on)* (_;ﬂ) ]
| s
. ix¥ .
Page of )(x s > 80? '5_2 e‘
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PARTICULATE FIELD DATA

Client:Chi-Vit Corporation
WESTON Project No.:3977-01-02-0017
Source:#1 Scrubber,south stack

Date:4-12-89
Run#:2

PORT DGM DELTA P DELTA P DELTA H AVERAGE STACK  IMP HOT BOX  SAMPLE

POINT READING in. SQUARE IN. DGM TEMP TEMP ouT TEMP TRAIN VAC

NO. Vm(ft*/3) M0 ROOT H20 (F) (F) (F) (F) __ (in Hg)

1/1 526.601 .300 .548 .820 84 120  ICED 261 4

2 528.510 .300 .548 .820 a7 125 262 4

3 530.420 .370 .608 1.010 87 132 258 4

4 531.980 .410 .640 1.120 88 133 256 5

5 534.150 .450 671 1.230 88 133 254 6

6 535.970 .480 .693 1.310 89 133 258 6

7 538.010 .450 .671 1.230 89 134 260 6

8 540.440 .450 .671 1.230 ° 90 133 259 6

9 542.320 .450 .671 1.230 20 132 261 6

10 544.300 .440 .663 1.200 90 133 258 6

2/1 546.588 .190 .436 .520 85 120 254 2

2 547.990 .250 .500 .680 88 120 255 3

3 549.580 .260 .510 .710 89 129 252 3

4 551.140 .300 .548 .820 89 130 254 4

5 552.820 .370 .608 1.010 89 130 262 5

6 554.660 .510 .714 ‘ 1.390 89 131 263 8

7 556.900 .580 .762 1.580 90 130 273 10

8 659.040 . 560 .748 1.530 91 130 266 10

9 561.360 .550 742 1.500 9l 130 266 9

10 563.660 .410 .640 1.120 a3 131 268 5
565.679
DGM READING Vm: 38.947
AVG DELTA P: .404
AVG DELTA H: 1.103
AvV@ SQT DELTA P: .630
AVG DGM TEMP: 88.850
AVG STACK TEMP: = 129.450

2 05






PARTICULATE DATA

CLIENT Ch~/e? ATC PROJECT NO. 39770 lr0X-w!]
SOURCE Suw th STack DATE 4-(2-~8¢9
RUN ¢ 2 START TIME __ ¥ 1§ END TIME (§>X7 °
SAMPLING SITE _Spy +h _ 5 Tocil CONTROL DEVICE et J°Crudbo
sAPLING TYPE /M~ S SAMPIE CONSOIE ¢ ATC-(  SAMPIE CASE &
AMBIENT TEMP () WEATHER ( (e, WIND SPEED/DIRECTTON
ATC TEST PERSONNEL _£.FA. OBSERVERS __ T, hv Hugh s
SKETCH OF Stack Dimensions 2 x* Orifice 4H 176y

STACK

Sample Time (min/pt) _ 3 Meter Corr. Factor o0:727

Net Sample Time (min) &0 Pitot Tube #
Baro Press. -(in Hg) _24. 88. Pitot Factor 0-8%
Stack Press. (in Hg) 24.8( ~ Nozzle ID #

Stack Temp DB/WB (°F})_ /30 _ Noz Dia Pretest (:Ln) 2- 24 3
Assumed Mois (%) /<& Noz Dia Posttest (in)ﬁ 0~7—"I9_

Pretest Leak Check p.os * Avg Noz Dia (in) o0.248
0 C 10 1% Porit
Posttest Leak Check p,0/% @.10" F:.lter 'I‘ype/Number F60 t Y1

- Final Gas Meter Reading J .S,é?z SJ.l:Lc:a gel # 2
Initial Gas Meter Reading Sé. 6¢! A Condensate (mL)
A Meter Reading 93/?7-07-5’ 3 8' 1 47 (Leal"- cheii¢ ol
: T .

Orsat: Method of Collection _ /Sy fe

RUN 1 RUN 2 RUN 3 " AVG
$ CO
T2 \S'O SLO
20 — '
2] 3.9 (3.5
$ CO

Page of
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FIELD DATA
canr A e T ' ATC PROJECT NO. 2977-0l~0)=0p(?
SOURCE Sputh & tecic DATE 4-7J-89¢ RUN § _ “A
DIST DGM AP . At fanage HOT |saMPLE
PORT | FROM X READING (in. (in. DGM TEMP STACK IMP | BOX | TRAIN
POINT | WALL | CLOCK IN OUT| TEMP OUT | TEMP | VAC
No. | () | TE | Vm (g% [ BO [ B0 fony | en)| ¢ | ¢F) | ¢F) | (intig)
2.2 i1 | Sl o36 ] 0.82.] 8Y (30 |reat | 26|
2 1420 3152881 |0.30 | 0.8~ 7 [*3] 201 4
3 a1 830.42 037 |Lot [57 (Jx 28| Y4
4 (4274182199 lost |12 158 | - {133 2<% | §
3 3 W[ SIE LS o457 ) azl8e (33 28%1 6
b (432 151S 38,47 o M8 [1.3( |39 123 | . |ass] o
7 43l eg| S38.00 |o-45|1-%3 | 31 I3y 260 ¢
& w3 | Seecsy Ipuslia3ldo | [13s asq| &
1 (4422a] SUX, 2L o MS [ (23 |94 (32 2ol | 6
o w1 | S Jo 6. [ 1no |90 (33 2831 ¢
| (4857 |85 0,07 05288 (20| - |[28¢] 2
2 [Seols4799 028|068 ]| 09 IXO | lass1 3
, el (Sor|849.58 16,2101 189 Re | 2|
4] . WSob|SSI 14 |o-30ln.92.159 (30 A5+ 4
$ (S04 155382 [4.37] (ol |89 [36 202 | §
{ IS1- Isy4.44 losiiiizalogq | - |i3n 2428
7 (S5 1885040 059 |lS8190 | = (20 217070
| 8 I[S131§8% 04 lostlis3]9] (Jo 2| 1o
| 1 (S 1$613¢ lo.5S | 1sv]al 1130 6 | 9
| bl IS4 [Sbsee lowi [ 12095 | (3 %8 |
Rl (S2Y |\ TCSl 7F |nvct| 1ao3 | g9 124
S N
Ll
i ‘ . T
| NOTES/REMARKS: AH=AP[(893.94) (C )2 (FDA)2 (8Hg) (Dn)" (-TE) )|
K~ 21339 g s
Page of ' : .
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PARTICULATE FIELD DATA

Client:Chi-Vit Corporation
WESTON Project No.:3977-01-02-0017
Source:#] Scrubber,south stack

Date:4-12-89
Run#:3
PORT DGM DELTA P DELTA P DELTA H AVERAGE STACK IMP  HOT BOX  SAMPLE
POINT READING in.  SQUARE IN. DGM TEMP TEMP  OUT TEMP TRAIN VAC
NO. Vm{ft"1/3) _ H20 ROOT H20 (F) (F) (F) (F)  (in_Hq)
1/1 566.127  .200 .447 .550 85 122 ICED 253 2
2 567.730  .260 .510 .710 87 123 273 2
3 569.270  .300 .548 .820 88 129 .270 4
4 570.920  .343 .586 .930 89 130 267 4
5 572.680  ,383 619 1,040 88 130 265 5
8 574.580  .520 721 1.420 87 130 262 7
7 576.720  .520 721 1.420 89 130 263 7
8 578.850  .500 707 4.370 90 131 266 7
9 581.010  .600 7715 1.640 92 132 266 9
10 583.390  .620 .787  1.690 93 132 264 9
2/1 585.851  .320 .5686 .870 86 130 266 4
2 587.610 320 .566 .870 88 128 260 4
3 589.330  .400 632 1.090 89 129 260 5
4 591.250  .450 671 1.230 89 130 262 5
5 593.320  .470 686  1.280 89 130 260 7
6 505.170  .490 .700  1.340 90 130 261 8
7 597.310  .470 .686  1.280 20 130 261 7
8 599.440  .470 686  1.280 20 131 262 7
9 601.560  .470 .686  1.280 20 131 261 7
10 603.640  .450 671  1.230 90 131 264 7
£05.603 '
DGM READING Vm: 39.337
AVG DELTA P: .428
AVG DELTA H: 1.317
AVG SQT DELTA P: .648
AVG DGM TEMP: 88.950
AVG STACK TEMP: 129.450

2708







C}\.ﬁ -/ 7

TA

0,

PARTICULATE

AT PROJECT W0. 370 7ol ~wAr~00lT

.S.r_:_.t 'l'*l'\ J o <

4-11-89

AT

¢ 3

STIET TRE 2D TDE 1757

SAMPLING SITZ

Jos b FTocic QONTROL DEVICE (e £ Sere b6da

QT

SRDLTNG TYEE M-S SIMTLE CousoIn & AAle-(

nomr e S¢ WEnLTIER

CEL LA e

~TC TEST PZRsEll

SAMPIE CASE #
Cloydes WD SPEED/DIRECTION
OBSERVERS /U o st

SKETCH CF

STHECK

Faga of

Stack Dimensions RS Orifice AH [ 208

Sarple Time (min/pt) 3

Net Sample Time (min) (O  Pitot Tube #

Meter Corr. Facter €917 -

Baro Press. (in Hg) 29- 2§ Pitot Factor o 89

(in Eg) 29.86 Nozzle ID #

Stacl Preecs.

Stack Tewp D243 (°F)_1 29 Noz Dia Pretest (in) 2. A 72
Assuned Mois (3) J & Noz Dia Posttest (in) 0. >*13
Pretest Leak Check o.00 ¢ e/ol.‘Avg Noz Dia (in) 0. +12

2008 @ 131 AvEel

Posttest Leok Chack g.opy @40 Filter Type/Number ‘iCO (4 2

Final Gas Meter Reading $0S.L05 silica gel # 2

Initiel Gas Meter Reading Séé {22 A Condensate (mL)

4 Meter Reading 39337 [leacchetc (Che (s Pornt)

Orsat: Method of Collection Fu, rTe,
4
RUN 1 RUN 2 RUN 3 AVG
% CO ¢ C -
2l 5.9 S, $
0| |§D /4.0
% CO

TAR-24-1/85




chi -

\// 7

P B ottt LY

TITET DT PTASICT ¥0. R )1 ~ol~0 0017
cownt Sewih Sreci DT 4-01-89 RO : 3 '
| | p1st | L e , , "%uge 60T |saeLs
'\‘)”Ti'“}d’l‘wu RADT (i“:. (;;‘ DS E stack | T | ozon |Thans
i_::ed. e e | Vel | RO | B0 ek <°§f ) oo | e (23-:_.;
- [[c$P | S6b,/27 [0.2000.55 |8 € (L2 | Feat |283 | 2
2] es3 1S61?3 Joagled 187 (.3 | 173 =2
3] i6S6 1829 27 lo.3010.82.1 99 |29 12701 %
4] 14,59 1570-92 lo.3%| 0.943 199 132 FAIE
B 17021532 (48 lo.381ket |83 (32 2687 7
| b 1765 IS, S8 b 1142 |87 120 2624 Y
|7 |08 [57¢.12> 16,5 1.42189 (3o 231 7
L 8l 12U 1578 88 |0.50]1.37 192 131 Wl | 7
| |1 |S8Lot  JobO ey |42 ] (32 2¢6 | 9
o] [12171583.39 (04X 1-69]43 | (32 201 9

2-d (s SBSas l032[08r (82 (30 AR

21 N3/ 1581/ lo.32i0.81 |88 (38 Réo | ¢
S 0 2tIS8L sy low e |59 [&g 260! &
] (2 3C1891. 2§ 0481123187 136 262! § |
S| 139 593,22 01T[128 [ 4 130 O 7
b 17w 1398 (7 ledq 134T0 130 261 8
| 7] N4 1597 3¢ |p4Il 138|440 [ DD 2| 7
81 liy48|ST¥tlon 138190 (31 2621 7
9] hastieol, se loyr]ag|ge (31 201 7
; /o: :hﬂ o, L4 1645123 |90 (3} aw: 7
| Gl 118760 S (05

|

l

I
TOTES/RIMARKS: /C s 723; P[(£93. 94)((; 3 (p[j:) (aH )(Dn)“(:rﬂ)f::d
Page of '
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1

3

CLIENT _¢hi -V T PROJECT NO. _3 77170102
SOURCE _So, +h STaclC DATE 4-|I- 87
DUCT DATA _
Dist fram far wall Equivalent diameter Dist fram ports to
to outside of port 33.5  in. 2 X deoth x width nearest disturbance
Nipple length LS in. " depth + width up-~ down-—
Depth of duct 7 m 2 ) ( ) stream stream
Width of duct (rec) in, i T ) fi': 22 _118‘17-‘15'
Area of duct ft dia g,a8 (23 6]
ILOCATION QF TRAVERSE POINTS MEASUREMENTS
Distance upstream of disturbance Distance | Distance
Traverse % of fram inside | fram outside
g 1.0 1.5 20 1.0 1.5 2.0 e Ditoar iy l oF ort
g 24 duct | 24 duct _
§. 2 2247 g 24"
ag 16 16 1 126 0.83 2.38
gz 12 12 2 8.2 | 2.2 | 4,3
4 8T frses 3 "
: Distance downstream fram disturbance V-6 CRYCW) le17
4 . )
CIRCULAR DUCTS 2.4 1.3 8-73
e S5 S‘f'; 10494 (2. 4%
point (Percent of stack diameter from 6 (9&'. 91, E’.E Q&-Sé
m;:b:r inside wall to traverse point) P Y y
diameter 2 4 6 g (T0 12 VAT 2177 | 26.27
1 14.6 6.7 4.4 3.2 [2.6] 2.1
2 85.4 25.0 14.6 10.5 )8.2l 6.7 8 9;"'/ 233 | 28.83
3 75.0 29.6 19,4 N4.6| 11.8 9
¥ 93.3 70.4 32.3 /22.6]|17.7 1 'f 29,38 0,88
5 85.4 67.7 {34.2) 25.0 10 .
6 95.6 B80.6 |65.8| 35.6 91 L1727 Sl
7 89.5{ 77.4 64.4 11
8 96.8 | 85.4/ 75.0
9 i 91.8/ 82.3 12
ﬁ) 88.2
93.3
12 pos SKETCH OF DUCT
RECTANGULAR DUCTS
2 3 4 5 [ 7 8 9 10 11 12
1 25.0 16.7 12.5 10.0 8.3 7.1 6.4 5.6 5.0 4.5 4.2
2 75.0 50.0 37.5 30.0 25.0 21.4 18.8 16.7 15.0 13.6 12,5
3 83.3 62.5 50.0 41.7 35.7 31.3 27.8 25.0 22.7 20.8
4 87.5 70.0 58.3 50.0 43.8 38.9 3_5.0 31.8 29,2
5 9.0 75.0 64.3 56.3 50.0 45.0 40.% 37.5
6 91.7 78.6 68.8 61.1 55.0 50.0 45.8
7 92.9 B1.3 72,2 65.0 59,1 54.2
] 93.8 B3.3 75.0 68.2 62.5
9 94.4 85.0 77.3 70.8
10 95.0 86.4 79.2
11 95.5 B87.5
12 95.8
Page of 2 11
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|
PRELIVINARY VELOCITY DATA o

cLIENT Chi =\ T SOURCE  Souih Jhuell PROJECT XO.
DATE Y-I X -59 pERSONNEL /L, A O U
DUCT DLENSION 32" CROSS SECTIONAL ARFA <88  BAR. PRESSURE
PITOT TUBE ID # AVG COEFFICIENT ¢O.84 DATE CALIERATED
TRAVERSE PT AP TemP @ COS:VZP
S
T, (wet bulb) 2
Moisture 3
) 4
Ps —_— 5
o, 6
co, 7
8
Mg L 9
AP 10
c 11
p ' 12
Base time
v _=85.49 VTP | s 1
MPg 2
M = 3
5 4
Q= 5
O_ = 6
.
8
9
10
11
12
mean
Page of
TAR-4227-1/85 2 12
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—
SAMPLE RECOVERY AND INTEGRITY
et Chi ~\ T ' PROJECT NO. 39 /1-0i-0x- o7
SOURCE South ST7aclé
SAMPLE DATE 4~1%2-829 SAMPIE PERSONNEL /£, f, . fV
RECOVERY DATE 4-(*-29  RECOVERY PERSONNEL £ . F ., 7>
MOISTURE DATA
RUN # | RUN # 2 RUN #_§
Final Volure in Impingers (mL) 2 3% 9 S9s”
Initial Volume in Impingers (mlL) R OO 2 00 A OO
Net Volume Increase (mlL) | 83 X 13 | 9 9—
Silica Gel Number l A X .
Final Silica Gel Wt (g) 2z23.0 2322 2\¥.7
Initial Silica Gel Wt (q) 26. 7 223.3 ol ¢
AWE (@) - 4 [G.3 8.9 9.3
Total Moisture (mL) 149.3 22 b9 2045
- IMPINGER NUMBER
1 2 3 2 5
Final Wt 2\ & IS0 '8 2z30
Run ¢ | Tnitial Wt T o0 - L oo o 2167
& W us 50 - 13
Final Wt 300 8 3 2332 7¢1
Run #_ & Initial Wt 100 [P2Ys) O 223)3
s Wt 2.00 |5 2 23— ¥y
Final Wt 28O He A7) -:12.3‘-’.;52 467
Run # -3 Initial Wt 1 00 107 o 205,
A WE (8O I A F8-bdez
SAMPLE RECOVERY
RUN # | RUN # 2 RUN ¢ 7
Filter Number _ Goo (3| T oo LYl Fos (42~
Filter Cont. No/Wash Cont. No. eV F/c\/zvy_' cVvarlevaw  Av3E [ ovsw
Filter Container Sealed (Y/N) Vi \/ v/
Probe Wash Level Mark? (Y/N) \/ \/ v
Solvent Blank Cont. No. CVER JAYALLE] '
NOTES:
Page of éséng\M Lé&gé/
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LABORATORY DATA -

CLIENT _¢Ch/ ~/i PROJECT NO. 3977 ~ol~6 ) ewi)
Condition of Sample on Arrival? - e P

Liquid Levels Marked? (Y/N) LI/ Y Yy Y/

Filter Container Sealed (Y/N) ~ - — -

"Laboratory Number

Laboratory Personnel Taking Custody [/ doe 0 Lo lon T
. Date Received in Laboratory H/Dp/ 17, (999

Sample Identification Initial Wt, #1 Final wt. #1 A Weight
Beaker #/Liquid Volume | Initial wWt. #2 Final Wt. #2 <+ Filter Weight
Run # Initial Wt. %3 Final wt. #3 -- Blank
I s il Avg. Initial Wt. | Avg. Final Wt. | Net Particulate Wt.
AV \w/ [(4.709¢ L 7272 o.0l78
Cvi/aos #7098 . 11142272 |re. 0345
| _ ' 0. 0024
(L% 709¢ [1Y. 227 0.0499
CW s 1o 9097 1 6.93 20 0027 ¢
Ho 90 49) 110.932% |to. 032 7
V'R :
¢ /qu o, 001 7
2 Ho. 9097 | 11o932) | 0.085 35
eV 3w [{B 0o 38 (L3I o022y 0. 234
W3 a3l [l 20226 to. 0315
cve /, :
S/13¢ , —0.00 14
3 3. 0037 [13,0275 0.05 37
Zy Ul | 02, 334¢ | la3. 227, '+ Ci0029q
< )5 m A lo2, 3249 [0, 2277
Blank [07. 334§ (07,2397

_— ,é,_& 2 Tl L 125005ty s MM

TAR-4G-T785 2 14

e - m
MANAGERS

DESGNERSICONSULTAN’T S




-CLIENT _&h/ ~(lifo

LABORATORY DATA

PROJECT NO. 3977 ~al~0L i)

—

Condition of Sample on Arrival? e o
Liquid Levels Marked? (Y/N) \r/ \/ \/
Filter Container Sealed (Y/N) Y L L y—
‘Laboratory Number
Laboratory Personnel Taking Custody Ladie . Foolr Tr
. Date Received in Laboratery AP~ ([ (2./989
Sample Identification Initial Wt. #1 Final Wt. #1 A Weight
Beaker—f/Licquid-Veluwe | Initial Wt. #2 Final wt. #2 -= Filter Weight
Run # Initial Wt. #3 Final Wt. #3 -- Blank
Filter # Avg. Initial Wt. | Avg. Final V. | Ner Frer- wr
VI F 0. 4700 0- So Y7 003852
Ron i O, 4694 0-50 S 2 :
' " —0.000 )
Foo 13 0. 4698 0.5°0 50 0.03%4§
cvar 0. 4529 6. 4912 ©.033 ¢
| Rona 04817 o410 . —
| - O, 0007
Tool% 0457 8 0-4912 00327
CV 3p O YSE? S-4Y89%0 6.0322
Ron 3 O-4SCY 04882
. ’ -~ 0. .00 0 )
Too 14 0.4S &4 O-Y888 0.03i5
CVrFR OH 56 0.4<L 7 *0.000 7
o-¢ 0 48
Blaw /e S é 04 70
Toot¥ ¢ RANA 04568

Analyst M Laboratory Supervisor

Page of
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Date 4-(3-89 Console No. /ATC- Ppar 2.7 ¢ P, in. Hg
Calibrated by (full name) Lywnclie o Forolo I
AH Std Meter Volume Volume Meter v/ T T meter (°F)‘_ J | 3% |
"WG {final int. AVol (final int. AVol [(°F) |in out avg|(min} 1 @
Vs
1t 320490 2083805, 67 {673,738 b6 43(}.327 (7 MEXELIE
G L5 320957 | Si663 |6 80.057 (673738 |(.319. @7 81 3Cl 8% | (o
: _ 5
200300 700 5,676 | €86, 3%| 90 087 | 433 679 70188 |1
Avg
' 2
i ||y 2w Polta + 4600y M. = .0-0317 oH [, + 46019
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APPENDIX D

EXAMPLE CALCULATIONS







PARTICULATE EMISSION EQUATIONS

17.64 ¥ Vm Pm

Standard Meter Volume, V

mstd Tm
- T - A
Standard Wet Volume, sztd = 0.04707 V!.c

\'

Moisture Content, BWS = W wf_t?, )
wstd mstd

[0.44 CO2 + 0.32 O2

85.49 C, (/BP) Ts
p PS MS

+ 0.28 (100{02—02)] (1-BWS) + 1€ &2

|

Molecular Weight, M_

Average Velocity, VS

Average Stack Gas Flow
@ Stack Cond, Qa = 60 vsAs

Average Stack Gas Flow P‘s

@ std Cond, QS = 17.64 Qafl-BWS)T;

0.0945 Tg vmstd

$ Isokinetic Sampling, %I = P_V_ A_ 0(L-BWS)

Particulate Concentration Mn
@ std Conditions, C_ = 15.
- s
mstd

Particulate Emission Rate, PMR = 0.00857 Cs Qs
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PROCESS DATA







DESIGNERS CONSULTANTS

PROCESS DESCRIPTION

The Chi-Vit plant at Leesburg, Alabama produces coated glass frit for

industry. The emissions from No. 1 South Stack are controlled by a Venturi
wet Scrubber using water with lime added as the scrubbing media. The wet
scrubber has 16 spray nozzles. The scrubber is designed to control

particulate emissions using only eight of the mnozzles at any one time.
During the testing ten of the nozzles were operating. A schematic of the

process is given in the figure below.

= STACK UYVIASS COVER
,.__.::L___ﬁ___1‘
T2 WATER SPRAYS
1 - < VORTEX

) . TWO PORTS _7C

90+ APART

| | =
|
€2 PRECOOLER
7N\
77T77777777 —( )=

¢

SOLIDS TO SETTLING
CHAMBER AND FILTER

NOT TO SCALE

SCHEMATIC DRAWING OF FRIT UNIT
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Chi-Vit @y Corporation -

720 South Edgewood Avenue e Urbana, Ohlo 43078 e Phone No. (513) 652-1341 & FAX No. (513) 653-7977

CHI-VIT CORPORATION LEESBURG, ALABAMA OPERATOR: BOBBY GRIMES
SOUTH STACK #1

UNIT: #1 FRIT UNIT ALABAMA PERMIT: 303-0001-2002
PRODUCT: A1397 GROUND COAT FRIT
FEED CFH VENTURI TOTAL GAS
DATE TIME |RATE GAS USAGE  |PRESS. DROP AND AIR CFH
4=-12-89 AM (1.4 T/H 11,200 41 134,400
AM {l.4 T/H 11,200 41 134,400
10 AM |1.4 T/H 11,200 41 134,400
11 aM (1.4 T/H 11,200 4 134,400
12 AM |1.4 T/H 11,200 41 134,400
1 PM |1.4 T/H 11,200 41 134,400
2 PM [1.4 T/H 11.200 41 134,400
3PM [1.4 T/H 11,200 41 134,400
4 PM (1.4 T/H 11,200 41" 134,400
5PM (1.4 T/H 11,200 41 134,400
26 PM [1.4 T/H 11,200 41 134,400
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