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USE OF THIS REPORT AND
INFORMATION CONTAINED THEREIN

Publicity

This report and the information contained therein is the property of
the individual or organization named on the face hereof and may be freely
distributed in its present form. We do ask, however, that no advertising
or publicity matter, having or containing any reference to ATC, Inc. shall
be made use of by anyone, unless and until such matter shall have first
been submitted to and received the approval in writing of ATC, Inc. (ATC,
Inc. does not usually approve any type of endorsement advertising.)

Limitation of Liability

ATC, Inc. has used its professional experience and best professional
efforts in performing this work. However, ATC, Inc. does not represent,
warrant, or guarantee that its work or product produced therefrom are
merchantable or satisfactory for any particular purpose, and there are no
warranties, expressed or implied, to such effect. Acceptance, reliance
on, or use of such results shall be at the sole risk of Sponsor. In
conmnection with this work, ATC, Inc. shall in no event be responsible or
liable in contract or in tort for any special, indirect incidental or
consequential damages such as, but not limited to, loss of product,
profits or revenues, damage or loss from operation or nonoperation of
plant, or claims of customers of Sponsor.

Report No.: 014-05 Date: May 22, 1987

To: Chi-Vit Corporation

P.0. Box 188

Leesburg, AL 35983
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SECTION 1

INTRODUCTION

ATC, 1Ine. (ATC) was retained by Chi-Vit Corporation to perform
particulate emission testing on the No. 2 North Stack at the Leesburg,
Alabama plant,. The purpose of the testing was to determine compliance

with emission 1limits set for by the Alabama Department of Environmental
Management (ADEM) Air Division,

The testing took place on May 5, 1987, A team from ATC comprised of
Messrs. Robert Betts and Gene Davis performed the testing. Mr. Joe Duncan
was the ATC Project Manager and Dr. Bruce Ferguson was the Technical
Director. Mr. Bobby Grimes of Chi-Vit collected process data and

Department of Environmental Management, Air Division was present during
the testing.

This report 1lists the results of the emission testing and gives a
brief description of the manufacturing process and test procedures used.

Copies of all field, laboratory and calibration data pertlnent to the test
are included in the appendices.
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SECTION 2

RESULTS AND DISCUSSION

The No. 2 North stack has a mean particulate emission rate of 1.91
pounds per hour (lb/hr) which was well below the allowable limit of 3.59
1b/hr. The particulate data are summarized in Table 2.1. The allowable
emissjion rate was calculated based on process data supplied by the plant
utilizing the formula in the ADEM rules and regulations Section 4.4.1 for
processes producing less than 30 ton/day.

TABLE 2.1

SUMMARY OF EMISSIONS, NO. 2 NORTH STACK

ALLOWABLE
RUN 1 RUN 2 RUN 3 MEAN  LIMIT

Date 5/5/87 5/5/87 5/5/87 ---e- --ao--
Time Began 0825 1025 1210 ce-ee e
Time End 0925 1130 1310 ----- mmeea.
Stack Gas
Temperature, °F 139 147 146 144 ------
Velocity, ft/sec 35 35 35 35 ceeaas
Moisture, % 15 15 19 16 W --e---
Oxygen Concentration, % 20 20 20 20 —-ee--
Carbon Dioxide Concen-

tration, % 0.5 0.5 0.5 0.5  ------

Volumetric Flow Rate
At Stac Cogditions,
ft

x 10 min 11.5 11.4 11.4 11.4 -=----
At Stan ard3Conditions,
x 10Y ft*/min 8.51 7.97 8.40 8.29  ------
Particulate
Isokinetic Sampling Rate, % 96 100 97 98 @ e-----
Concentrgtion At STP,
x 1077 gr/ft 27 32 22 27 eeea-.
Emission Rate, lb/hr 1.98 2.16 1.58 1.91 3,599
Process Weight, ton/hr 1 1 1 - 1 eeea--

2 Based on plant process weight of 1 ton/hr.
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SECTION 3

PROGESS DESCRIPTION

The Chi-Vit plant at Leesburg, Alabama produces coated glass frit for
industry. The emissions for the No. 2 North stack are controlled by a
- Venturi wet scrubber wusing 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 nozzles at any one
time. During the testing, ten of the nozzles were operating. A schematic
of the process is given in the figure below.
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SECTION 4

ANALYTICAL METHODOLOGY

Testing was performed using the EPA Reference Methods below:

Parameter EPA Reference Method

Volumetric Flow , 2
Gas Composition (CO, and 02)
Moisture

Particulate

Ut oo =

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

Stack Gasg Volumetric 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 No. 2 North stack is a circular ducts 31 5/8 inches in diameter.
Each sampling point is greater than 23 feet from the nearest upstream
disturbance and greater than 18 feet from the nearest downstream
disturbance. Twelve traverse points were used; six located through each
of two ports located 90° apart.

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 with a calibrated S-type pitot
tube attached adjacent to the sample nozzle. The stack pressure was
measured with the static side of an S-type pitot tube. A calibrated
pyrometer was used to measure stack temperature at each sampling point.
The stack was tested for cyclonic flow according to EPA Reference Method
2. The flow was not cyclonic.

Stack Gas Molecular Weight

The carbon dioxide and oxygen concentrations were determined using EPA
Reference Method 3. An grab sample was taken for each run and analyzed
with Fyrite carbon dioxide and oxygen analyzers. The molecular weight of
the gas was calculated using the moisture, oxygen and carbon dioxide
content and the measured stack gas temperature.
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Moisture Content

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

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 as described above. An S5-type pitot tube was commected
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 pérformed. 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 water after each run to remove
the adhering particulate matter. The filter was removed from the holder
and stored iIn 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 was analyzed in the
laboratory by evaporating the acetone in a tared beaker, adding the filter
and then weighing the residue. The filter tare weight and solvent blank
corrections were subtracted from the final weight 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 temperature of the stack gas and the dry gas meter were used
in ecalculating 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. All calculations were performed using
the equations given in the Reference Method and summarized in Appendix B.
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Biographical Data

BRUCE B. FERGUSON

Prinecipal Industrial Hygienist

Education

B.S. in Chemistry and Mathematiecs, 1968, Athens College, Athens, Alabama

M.A. in Physical Chemistry, 1973, Vanderbilt University, Nashville, Tennessee

Ph.D. in Physical Chemistry, 1974, Vanderbilt University, Nashville, Tennessee

Comprehensive Review of Industrial Hyglene, 1985, Rocky Mountain Center for Industrial Hygilene
and Occupational Safety

Supervisicon of Asbestos Abatement Contracts, 1985, Georgla Institute of Technology

Profeasional Affiliations, Honors and Awards

Certified Industrial Hygienist, ABIH

. American Chemical Soeclety

Air Pollution Control Association

Official Associatlon of Analytical Chemists

Technical Association of the Pulp and Paper Industry
American Petroleum Institute

Woodrow Wilson Fellow (1968)

National Science Foundation Fellow (1971-1972)

Magna Cum Laude, Athens College, Athens, Alabama (1968)

Ezperience Record

1972 - 1973 College Grove Smelter, College Grove, TN
1974 - 1977 PBR Electronics, Athens, AL

1977 - 1983 Harmon Engineering & Testing, Auburn, AL
1983 - Date ATC, Ine., Auburn, AL

Qualifications for this Project

Dr. Ferguson serves as Executive Vice President and Technical Directer of ATC. As a Principal
Industrial Hygienist, his 14 years of experience includes a distinguished record of researeh and
development work in air pollution and industrial hygiene monitoring methods. He has demonstrated
hiz ability to manage multi-diseipline, multi-year projects, direet technical personnel to develop
and apply new innovative technology and to communleate results and findings in a clear, concilse
manner. .

He has served as Project Manager of a $517,000, three-year NASA Contract involving particle
sampling and counting in Class 100 and Class 100,000 Clean Rooms, compressed air, and
commercial-grade breathing air containers used in the space. program. Particulate numeration
techniques included electronic methods, phase contrast microscopy (PCM), and bright field

mleroscopy. Recently, Dr. Ferguson directed all of the asbestos microscopy work, metal analyses
_and solvent analyses which resulted in a commercilal laboratory's obtaining its American Industrial
Hygiene Aasociation (AIHA) acereditation. Dr. Ferguson has directed numerous survey projects

regarding personal exposure to asbestos, formaldehyde and other indoor air pollutants. He has
served as Project Manager for over $3,000,000 worth of air monitering projects lnvelving asbestos,
formaldehyde, arsenic, lead, sulfur, volatlile organics and other toxie and hazardous compounds .

Dr. Perguson has directed over 800 tests for hydrocarben and sulfur species emissions from
petroleum refineries, kraft pulp mills and steel mills; over 250 tests of VOC emissions; over 50
ambient monitoring projects at refineries, foundries, pharmaceutical plants, magnetic tape coating
plants and high-density wurban areas; over 400 tests utilizing standard EPA reference methods for
particulate, NO , S0, ete. He has presented professional papers and econducted short courses
on continuous emission moenitoring, TRS emissions, fuel _alcohol distillation and analytical

chemistry.

Before forming ATC, Dr. Ferguson served as Vice President of Environmental Services at a major
environmental monitoring and engineering firm. There he was responsible for 2ll industrial hygiene
and envirommental laboratories, alr pollution testing projects, biological and chemical
environmental studies, contaminatlon investigatlons, and methods development projects. He managed
several R&D contracts with the EPA requiring laboratory and field validation of standard test
methoeds such as EPA Methods 15 and 16, He managed, supervised or performed source emisslon tests
and amblent monitoring of TRS compounds, VOC, hydrocarben and other hazardous emissions in 40
states and Puerto Rico, covering 300 industrial sources.
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Specific experience in the key areas of expertise for a manager is summarized in the following
paragraphs. Experience obtained during the past eleven years has been combined by category.

Project  Management experience is demonstrated by previous performance on multi-year,
milti-discipline contracts wvith government and industry.

- As Prineipal Scientisr for two EPA contracts (No. 68-02-3215 and No. 63-02-3405) he
directed laboratory and field evaluarions of EPA Reference Methods 15 and 16. Other tasks
under these contracts involved evaluation of long-term process rate monitors; review and
editing of QA procedures for EPA Reference Methods 13A apd 13B; long=-term laboratory and
fleld evaluation of CO and st CEM’S; and report review.

e As Project Manager for a 3-year NASA contract, he directed the efforts of seven full time
people to monitor contamination of controlled environments, compressed gases, fuel, life
support gases, source emissions, wastewater, plating solutions and rocket booater
propellants. As Senior Scientist on the project, he developed a technique to trap and
analyze hydrocarbons from contaminated areas in the sub ppb range.

) As a project manager for more than 300 industrial source emission projects, he
demonstrated his abllity to concurrently manage a variety of projects and complete each in
a technically adequate mapner, on time and within budget. The successful completion of
this large pumber of projects demonstrates his ability to manage pecple and also to please
many e¢lients.

. As a project manager Ifor more than 200 laboratory projects, he directed efforts for the
analysis of iIndustrial hygiene samples, wastevater samples, hazardous waste samples and a
variety of environmental samples.

Technical Director experience 1includes fleld and laboratory research projects involving
charaeterization of rtoxie and hazardous materials, metal dusts, organie compounds and other
environmental pollutants. He has direct experience in developing and implementing
snalytical/sampling methods for alr emissions, sea water, Landfill Lleachate and other media.
Specific project experience includes:

e Methods development research for sampling and analysis of POHC's from hazardous waste
incinerators.

e Development and implementation of a plan for complex testing of hydrecarbon specles at a
petroleum refinery.

] Instrumentation exparience with GC/ECD/FPD and caplllary column: GC-MS and MS.

- Desilgn and development of a semi-portable GC-M3 system for analyzing hydrocarbon
contamination in NASA’s liquid oxygen and liquid nitrogen systems.

e Directed a study of land application of industrial sludges for Amoco Chemicals.

[ Performed treatability studies for several metal plating plants, pesticide manufacturers,
mining companies, and inorganiec chemicals plants.

e Developed a method for analyzing volatile condensible hydrocarbons.
e Developed methods for mlcro analysls of seawater for DOE.

® A3 Director of Research atr PBR Electronies, Dr. Ferguson developed analytical
instrumentation and methods for NASA: monitored werker expoaure to solvents, chlorinated
hydrocarbons, and metals. He analyzed breathing air samples weekly for econtamination
usfing mass spectrometry. He was responsible for direction of research effort including
computer interface projects, treatment of plating solution wastes, analysis of human hair
for metals, and development of contamination monitoring techniques. .

Communication skills are demonstrated by the faet. that Dr. Ferguson has been an invited
speaker during the past £five years at numerous conferences dealing with quality assurance and
performance auditing of CEMS. He has acquired a reputation based on experience in developing
comprehensive test plans and analytical protocols; performing systematic site planning; performing
both field and Llaboratory work subject to rigorous written QA/QC procedures; and preparation of
state-of-the-art, easily understood reports of technical finding. Specific demonstratable skills
include: .

® Presentation of more than 15 technical papers at professional conferences and seminars.

[ Principal .speaker for a two-da_ly seminar to the kraft pulping industry on the analyais of
reduced sulfur compounds by EPA Method 16.
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e Publication of 12 techni.cal: papers and articles.

e Principal author of more than 200 industrial teat reports.

e Principal author/reviewver for more than 30 major government reports.

- Prinecipal author for four (4) EPA reference methods in the Federal Register format.

Pertinent Presentations & Publications

"Surface Chemistry and Trace Analysis for Envirotmental Chemistry.™ Ph.D. Thesis, Vaanderbilt
University, 1974.

"DDT Lewvels in Milk from Indigent Blacks,™ American Journal of Children’s Diseases, 130, 400,
1976. :

"Determinations of Nicotine in Human Milk," Ameriecan Jourmal of Children's Diseases, 130,
837, 1976.

Reece, J. W., A. R. Barbin, J. D. Sterrett and B. B. Ferguacn. "Cycloniec Flow in a Venturi."
The 2nd Symposium en Flow: Its Measurement and Control in Science and Industry. St. Louls,
MO, March 1981. Sponsored by ASME and ISA.

Ferguson, B. B., J. W, Reece and J. D. Sterrett. “Particulate Sampling in a Cyclonle Flow."
The 74th Annual Meeting of the Air Pollution Control Assoclatlon. Phlladelphia, PA, 1981.

Reece, J. W., J. D. Sterxrett, and B. B, Ferguson. "Straightening Swirling Flows." Joint
ASME/ASCE Mechaniecs Conference, Boulder, CO, 1981.

Lester, R. E., B. B. Ferguson and W. J. Mitchell. "Fleld Evaluation of H_S and CO Continous
Emission Monitors at an Oil Refinery."” Continuous Emission Monitor 5pec%alty Conference of
the Alr Pollution Control Association. Denver, CO, 1981.

"Role of Analytical Laboratory in Hazardous Waste Management" presented at the Second Ohio
Environmental Engineering Conference, March 1982,

Ferguson, B. B. and G. R. Harmon. "Potential Methanol Recovery from Kraft Pulp Mill Waste."
Water and Wastewvater Equipment Manufacturers Assoclation Conference, Houston, TX, 1982.

Elam, D. E. and B. B. Ferguson. "Quality Assurance Reguirements of Total Reduced Sulfur
Emission Testing.® Speciallry Conference on Measurement and Monitoring of Nen-Criteria
(Toxie) Contaminants in Air. Air Pollution Control Association, Chicage, IL, 1983

Elam, D. E. and B. B. Ferguson. "Quality Assurance Aspects of Total Reduced Sulfur Centinwous
Emission Monitoring Systems." Contlnuous Emlssion Monitor Speclality Conference of the Air
Pollution Control Association. Baltimore, MD, 1985.

Ferguscn, B. B. "TRS Continous Emission Menitoring in the Pulp and Paper Industry - One Year
Later." Engineering Foundation Conference on Source Testing. Santa Barbara, CA, 1985.

Margeson, J. -H., J. E. Eneoll, M. R, Midgert, B. B. Ferguson, and P. J. Schworer. "A Manual
Method for Measurement of Reduced Sulfur Compounds."™ Journal of the Air Pellutien Control
Association, 35(12), 1280, 1985
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Biographical Data
FOBERT BETTS

Envircnmental Technician

Education

Enterprise State Junior College, Enterprise, AL
completed courses in computer science and programming
Opelika Technical College, Opelika, AL
completed courses in quality control methods
Short courses in Air Pollution Monitoring

Experience Record
1977 = 1979 Rawls Corporation, Enterprise, AL
1979 - 1980 Auburn Welding & Crane, Auburn, AL
1980 - 1983 Diversified Products Corporation, Opelika, AL
1983 - Date ATC, Inc., Auburn, AL ’

Qualifications for this Project

Mr. Betts has participated in the sampling of over 150 sources serving as Team Leader on 45
sources. Many sources sampled required (i) more than one sampling train; (ii) inlet and ocutlet
sampling; and (iii) use of camplex and non-routine sampling methods. Some highlights of Mr. Betts'
field project experience include:

e A 250~hour TRS monitoring project involving performance specification testing (PST) of
continuous emission monitoring system (CEMS) at a kraft pulp mill.
Monitoring of arsenic emissions fram an enamel frit manufacturing plant.
Performed l\D and 50, testing of a recovery boiler at a kraft pulp mill.
Performed TR hydrog_artxm, sulfur oxides monitoring at a coke oven.
Performed pemfomance specification testing of CEMS at a carbon black plant.
Performed lead emission and particulate testing at a battery plant.
Performed ten (10) Method 15 tests at sulfur recovery units at coil refineries.
Performed VOC testing of inciherators at a pharmaceutical plants (4 tests).
Performed inlet-outlet testing of a baghouse at an explosive chemicals plant.
Performed five (5) method 25 tests of VOC's at mill sites and bulk gasoline terminals,
Performed PST of VOC control equipment at a record and magnetic tape plant.
Performed sampling of vapor to characterize semi-volatile organic emissions from a pilot
scale hazardous liquid waste evaporation unit.
Performed several dozen PST's on dual-stream CEMS 0., @ and TRS at a variety of sites.
Particulate sizing and Method S testing at a liquid hazardous waste incinerator.
RCRA-permit related testing of solvent incinerators for the equipment manufacturer.
Particulate and NO_ monitoring of a waste fuel-fired boiler.
gés monitoring of scrubbers at a carton black plant,

st for lead, aluminum, Q0 and particulate at a mineral processing plant.
Three simultaneous Method 25 runs on inlet and outlet of catalytic oxidation system.
Several ambient air tests using NIOSH methods, including Method 7400 for asbestos fibers.

Mr, Betts is also proficient in several techniques for metal fabrication and carpentry which

has enabled him to assemble specialized field equipment for ocxnplex and one—of~-a-kind monitoring
assignments,
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Biographical Data

JOSEPH R. DUNCAN, P.E.

Manager/Alr Quality Divislon

Education

B.S. iIn Civil Engineering, 1966, Univeraity of Alabama
M.S5. in Civil Emgilneering, 1969, West Virginia University
M.5. in Environmental Engineering, 1974, University of Tenneasee

Professional Affiliations onors and Awards

Reglstered Professional Engineer (Alabama and Tennessee)
Chalrmaty, Atmospherle Pollutlion Committee, Am. Scoe. of Clvil Engrs. (1973)
Alr Pollution Control Association

TIP-3 Measurementa Commlttes, 1978 - Present

Chairman TP-3.2 Source Measurements, 1978 - 1980

TE=-5 Visibility Committee, 1979 - Present

Annual Technical Program Committee, 1980 - Present

National Technical Program Committee, 1980 - Present
Technical Program Co-Chalrman 76th Anmual Meeting of APCA, Atlanta, GA, 1983
Southern Sectlon, Alr Pollution Contrel Association, Various offices including Chajrman, 1977
Alabama Society of Professional Engineers, 1973 - Present
National Secience Foundation Fellow, 1968
Chl Epsilen
Sigma X1

Exparience Record

1966-1967 Metropolitan Nashville Health Dépr.., Nashville, TN

1967~1970 Tennessee Valley Authority, Muscle Shoals, AL

1970-1972 Knox County Department of Air Pollution Control, Knoxville, TN
1972-1975 Harmon Engineering & Testing, Auburn, AL

1975-1978 South Alabama Regilonal Planning Commission, Mobile, AL
1978-1983 WLD Associates, Florence, AL

1983-1987 Harmon Engineering Associatas, Auburn, AL

1987-Date ATC, Inc., Auburm, AL

Qualifications for this Project

Mr. Duncan has been involved with HVAC system evaluation for buildings, control rooms and industrial
process ventilation and controls. During the past four years he has served as Vice President of
Environmental Services at a major envircnmental and engineering firm. In this position Mr. Duncan has
managed 20 BVAC-:e_l.ated projects that have ranged from an evaluation of the HVAC system including the
‘measurement of the duer wveloelty, balancing air flows, checking the fans apnd determlning energy
efficiencies to the design of alr handlers and filter systems for sensitive equipment corrosion control
and the design of air handling system components that provide for the return of heated air during the
winter months as makeup air. These systems have included HEPA filters and carbon filters with
apprepriate controls and alarms to vent the air to the atmosphere when certain criteria are exceeded.

When with the Tennessee Valley Authority, Mz. Duncan managed the Reglonal Air Quality Program that
ineluded an indoor air quality assessment from residential wood-burning stoves and fireplaces, He was
also involved in the planning and funding for several indoor air quality studies in the TVA region. He
was a member of the TVA/EPA coordinating committee and served in a review capacity for work pezformed by
the National Commission on Alr Quality.

Pextinent Presentations & Publicatiens

"Alr Quality Impact Potential From Residential Wood-Burning Stoves,” for presentation at the 73zd
Annual Meeting of the Air Pollution Centrol Association, Montreal, Canada, June 22-27, 1980.
Co~authors are Kieron M. Morkin and M. Paul Schmierbach. :

"Air Pollution Control and Industrial Enezgy Production,” Ann Arbor Science Publishers,
Incorporated, Ann Arbor, Michigan, June 1975, Corediter is K.E. Noll and W.T. Davis.
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"Source Measurements of Total Reduced Sulfur Compounds for Pulp and Paper Processes," for
Presentatlon at the 4th Annual Industrial Air Pellution Control Conference, Knoxville, Tennessee,
March 28-29, 1974.

"Technology and Air Pollutlen Control," for presentation at the l4th Annual American Institute of
Plant Engineers, Tampa, Florida, October 23-25, 1973.

Flodustrizl Ailr Pollution Control, " Ann Arbor Press, Ann Arbor, Michigan, June 1973. Co-editor is
K.E. Noll.

"Proceedings of the Third Annual Industrial Air Pellution Centrol Conference, Mareh 29-30, 1973,
Co-editors are K.E. Noll, J.C. Burdick, and W.A. Drewry.

"Point Source Monitoring in the Vielnity of Industzial Operations," for presentation at the Third
Annual Industrial Alr Pollution Conttol Conference, Knoxville, Tennessee, March 29-30, 1973.

"Measurements of Liquid Dr.iplet Emlssions from Cooling Towers and Process Stacks," for p:eseniation
at the 65th Annual Meeting of the Air Pollution Contrel Associatien, Miami Beach, Florida, June
18-22, 1972, Co-authored by B.R. Fish.

"The Application of a Telementry System to Air Quality Monitoring at Large Power Plants," presented
at the 9th Annual Indiana Air Pollution Centrol Conference, Purdue University, LaFayette, Indiana,
October 1970, . . :

"An Exercise in Source Sampling Metheds," presented at the Tennessee Manufacturing Assoeiation
Workshop, Nashville, Tennessee, March 1970. Co-authored with Auburn E. Owen, Jr.

"Reglonal Air GQuality Activities - TVA," presented at the annual meeting of the Tennessee Valley
Section of ths_AIEA, Chattancoga, Tennessee, September 1969. Co-authored with H.E. Hodges.

Mr. Dunecan has over 20 years of combined experience in federal, regional and local government and
environmental consulting positions. The last nine years have been devoted to environmental
consulting. In theae positions he has authored or been responsible for more than 400 techmieal
teports for industry and govermmental clients, eovering a wide range of subjects.
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PROJECT SUMMARY
CLIENT CH\ -\f\\ | ___ AIC PROJECT NO. d&é

DATE/TIME | . ACTION TAKEN
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#3 NoeTH  STaex D SME =R, = g oup|
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= lmroaN iy #S
_IQLE&&ED ZQA/#._.E A [%2—4744/ /’Lem/m c/P

|14z | ALl u/o@g D:»JE u/z: Z_F/"-'—"" MU HeApED
V) o=z LA _

ToTAL FHALD ME — (2.5 4es.

Page of
TAR-10A-1/85

A[Appueo TECHNOLOGY CONSULTANTS e

1 02




w

APPENDIX B

CALCULATIONS AND ABBREVIATIONS
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PARTICULATE CALCULATIONS

CLIENT ‘K//Z’*w L _ PROJECT NO. _(QD[(4-D.5

SOURCE F 2 A/Oflﬂ/ ﬁﬂéK

Run Nurmber [ 2 3

Date S/5/81 ‘525'@2 5757

Time Began _QPR2S (P25 [2\P

Time End G925 UZP ISLSZ_D

INPUT DATA
Sampling Time, min - ® R, 68 Lo o
Stack Area, £t @) R, 8.4 5.4 _S4b
Barametric Pressure, in Hg (Py) R 5 2980 299b6 2980
Stack Pressure, in Hg (P,) R, 29.77 29.77 2977
Pitot Tube Coefficient () R, D84 D84 Qg4
Meter Correction Factor (Y) R ¢ [, (DL Lo L9
Nozzle Diameter, in ) R 5 @.3D9 3728 D ZPF
Meter Volume, £t Vi) R, 4894 4804 4920
Meter Temperature, °F (T,) R, D] 08 (@7
Meter Orifice Pressure, in H,0 (AH) R, 2.7 1[99 203
Volume H,0 Collected, mL V) R, [8¢ 2296 (72
C0, Concentration, % : (Co™) R, Q.5 @5 &.5
0, Concentration, % (0,) Ry 200 2.0 Zp.@
Average Sq Rt Velo Head, \/mI;C-) (V&P) ave Ry D.567 DSSS D.SEph
Stack Temperature, °F (T,) R, /39 146 /47
Particulate Collected, g M) Ry QPBZS Q.0933 D.obbb

CALCULATED DATA
3 (

Standard Meter Volume, £t Vistd) Ry ALY 4355 46.7
Standard Water Volume, ft° Vysta) B E.47 0.8 S
Moisture Fraction (BWS) R, &, (5 .19 DUS
Mol Wt of Stack Gas M) R, Z22 268 273
Average Stack Gas Velocity, ft/ gec v,) R4' 35,/ 347 34.8
Stack Gas Flow @ Stack Cond, £t~ /min (Q)) Rg LSS Bt 114 /,/¢AI(D4L
Stack Gas Flow @ Std Cond, £63 /min Q) Rg 8,538 7. 97x/¢3 8,4-¢XI(D3
Isokinetic Sampling Rate, % (81) R, _§6.35 298 972
Particulate Conc @ Std Cond, gr/ft> (Cy) Ry Q.27 @03l @.@22¢%
Particulate Emission Rate, lb/hr BR) Ry L?89 Z.1557 LS800
Page _ of
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PARTICULATE EMISSION EQUATIONS R

17.64 YV B
Standard Meter Volume, V =
mstd Tm

Standard Wet Volume, V. = 0.04707 V, .

wstd

‘ v
Moisture Content, BWS = —m——iots
(sztd mstd)

Molecular Weight, M, = [0.44 CO, + 0.32 0, + 0.28(100-C0,-0,) 1 (1-BWS) + 18 BWS

‘ T
85.49 C_ (VAP) s
P ave [

o W08
s s [(7,@,4)(1&3»#5‘.87%79{ oL )

Average Velocity, -VS

Average Stack Gas Flow
@ stack Cond, Q, = 60 VA

13 965 o
Average Stack Gas Flow P

@ std Cond, Q = 17.64 Q (l-BWS)——
Ts

0.0945 T_V

Ve = gs.a9(0e(04) ( % 142 +4e

s mstd 360.(45‘51174 ‘J
% Isok:l.net:n.c Sampling, %I = P 7 An 5 (1=BAS) \]s=Zé'7b —
_ ) oz
Particulate Concentration M £39.2
@ std Conditions, C_ = 15.4— (£4b) 3
s
_ mstd 7N/

v
Particulate Emission Rate, PMR = 0.00837 CS Qs

79,
fes) e27).79)+ 5.7
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- PRELIMINARY VELOCITY DATA

CLIENT C'H;_—Vm’l' ATC PROJECT NO. QY -PS
sore =3 Nozm Spek __ D _S4-77
DUCT DATA

Dist from far wall Equivalent diameter Dist frcm ports to
to outside of port 3’ 6Z< in, 2 x depth x width nearest disturbance

Nipple length in. depth + width S&-m stredma;l \
Depth of duct —— 1 ) ( )
Width of duct (xec) _______ 1in,. ( )y + ( ) - '
Area of duct S5 ft}}’ dia
LOCATION OF TRAVERSE POINTS - MEASURE!VIENI‘S
Distance o of dist Traver fDis' ide ﬁ:gnoutside
4 1.0 1.5 2.0 1.0 1.5 2.0 e it | it oF port
g 2 auct | 24 duct : —
20 2247 9 <24
gg 16 _L‘—]_ 16 1 |4.4 /' 6{
55 12 12 I—| 2 |46 | 4.6
§56 78 1 5678
©  Distance downstream frem disturbance Z 3;’% 292’49[
/ 's
'CIRCULAR DUCTS —
_ 5 9.‘.‘?:4‘ Z7t¢
Traverse _
point  (Percent of stack dimmeter from 6 95,6 | 3.2
’ ingide wall to traverse point)
on a — 7.
dimmeter 2 4 6 8 10 12
1 13.6 6.7 4.4 3.2 2.6 2.1 8
2 8.4 25.0 14.6 10.5 8.2 6.7
3 75.0 29.6 19.4 14.6 11.8 9
4 93.3 70.4 32.3 22.6 17.7
5 85.4 67.7 34.2 25.0 . 10
p 95.6 80.6 65.8 35.6
7 89.5 77.4 64.4 11
8 96.8 85.4 75.0
9 , 91,8 82.3 12
10 97.4 88.2
11 93.3 SKETCH OF DUCT
12 97.9

RECTANGULAR DUCTS ,

2 3 4 5 6 7 8 9 10 11 12
1 5.0 16.7 12.5 10.0 6.3 7.1 6,3 5,6 5.0 4.5 4.2
2 75.0 50.0 372.5 30.0 25.0 21.4 18.8 16,7 15.0 13.6 12.5
3 §3.3 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 35.0 31.8 29,2
5 90.0 75.0 &4.3 56.3 50.0 45.0 40.9 37.5
6 91.7 78.6 €8.8 61,1 55.0 50,0 45.8
"
8
9

92.9 B1.3 72.2 65.0 59.1 54.2
93.8 83.3 75.0 €8.2 62.5
94.4 85.0 77.3 70.8

10 95,0 B6.4 79.2
1 95.5 87.5
12 95.8
Page of
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PRELIMINARY VELOCITY DATA

A~

cLIENT (P tl-I ‘Vl"‘ source #35 klofblr‘ ’RC\( ATC PROJECT NO.
patE 5/4 /%’7 ATC PERSONNEL R, Bﬂ% /6 A S
pucr povmstoN 3! 76" cross secrionar area 6 49  mar. prESSURE 298/
PITOT TUEE ID 4 SP -1  ave comFFICIENT (). 84~ DATE CALTERATED
TRAVERSE PT|  \ AP i 2 \p | GBI AD| eammmmr |
T (dry bulb) (1] 8660 | 7S e 1S | 1BLbLY
TS (wet bulb) 2 t_86¢2/ 174’ i 7 L{' \ 8‘7@2
Moisture A v 3 Igél/‘Zé ‘ 17/ 4-72' ‘gq_gb‘
_ ?W\ 4 |83@7 069 |6¢ '7745
Ps —_— W 5 1765' S 9 ' g? c7548
0, 20.9%, 6| 6928 |, 48 | 45" | (LIBB
0,057 — 71 .87 1,77 | 19257
20~/0 P I 8 8856 ,79
g 2l 15 ens .76 | .70 |87
ViE [0, 806Z | s~ | .21 |i842b
c (11,7746 | 16® 75 |1477%
P - 12| L, 6728 | (48 160 7416
Base tine 465 | B43 SC 648
V=85.49 ' 1 42 S
m P 2 g 'Sg_— —h?
Yy - 3 |7 9% v T
S A 4 4;4[ ‘gbb?’ ‘
0, = X s | bb GITY 166 1,279
0 = P % lss | a4l | bs 8067
h 153 7280 |63 . 795/
V24 "o — 1 7% /] (53 (12 8P
§7’n [3 F 10 /.éjj//b 245
74 11 " —] ; -
|W( 12 Wil
, Page of _
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PARTICULATE DATA |

CLIENT /,’nll:‘- "IA’T , ATC PROJECT NO. _Q [ 4- &
SORCE g Z. Noerr]  STAcI /Siusgse  DAE s/ §:/8,7

RN # | START TME _QPE2.5 END TE _ @925
SAMPLING SITE #2. Noetd STACK CONTROL DEVICE

SAMPLING TYPE SAMPLE CONSOLE # _47(-Z SAMPLE CASE # [
AMBIENT TEMP __ 7¢H° WEATHER AL.OU@Y WIND SPEED/DIRECTI
ATC TEST PERSONNEL B. B&TS /6, DAVIS  OBSERVERS -

SKETCH OF Stack Dimensions S/ g/.Q Orifice AH sy | /55
STACK .
Sample Time (min/pt) S~ Meter Corr. Factor ZCQKZ
Net Sample Time (min) O Pitot Tube # _ S~/

Baro Press. (in Hg) 291 8P Ppitot Factor Q!Q‘/

Stack Press. (in Hg) 29,8 Nozzle ID # 37
’ Stack Temp DB/WB (°F)_[39, 2% Noz Dia Pretest (in). |
Assumed Mois (%) _ Noz Dia Posttest (in) _
Pretest Leak Check (& <) [5 ! avg Noz Dia (in) . 3Q<Y
Posttest Leak Check @ ‘@D (S Filter Typemumper 4O |

Final Gas Meter Reading /! 7.4Psilica gel ¢+ /.
Initial Gas Meter Reading 65,516 Condensate (mL) Z@
A Meter Reading 483,94

Orsat: Method of Collection Z"‘@ZE g/’zzé.l%

RUN 1 . RUN 2 RUN 3 AVG
% CO (S - e
30, | ZD.0 —
% CO
Page of -
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FIELD DATA |
s AL -t/Il ' atc prOJECT No.  DIU PSS
| SOURE # 2. ngm Spaol DATE zzsla;z RUN # /
‘ & #Z2-sMeTizne
DIST DGM _ HOT |SAMPLE
. |PORT | FROM , READING (.A P (l.sH DGM TEMP STACK IMP BOX | TRAIN
POINT | WALL | CLOCK sy | wos [[IN | OUT| TEMP | OUT | TEMP | VAC
No. | () | TRE | Vm g7y | B2 | B® | ery | B ¢ | B | °F) |(ing)
[ Qszc |568.5/p| 28/ 22| g9 | T7]/08 |52 |Z67] 4
z 0230 |F7/. Y 125 |/ | 9% |77 (/39 | 5 |z78] 4
3 755 |975°.533 132|200 (@3 | 79 | f34 | S5 |22/ | 4
4 QY |279.3951 35| 221 |10F | E2 | /94 | po |24/ 7
s 8Y< | 9834 | .37 (234 11Y (85| /#3| é8 |237] 2
& 0oy (F£2.25] 1,59 | 251 )13 |9/ (/48 168 244 5
7 95551993, 29 |.37 (L34 /(s |92 |/E |78 244\ 3
g |@Gp | 997.9% | . 4P|2,33 |12/ |95 |[29 |bb (269 |/(p
g @grsto¢t. 884 | .95 | 2901123197 |44 |74 [z2p (3
(¢ 8910 \[007, U1 | , 26| [i67 |[22.| 99 (153 |10 |245]9
7l Ys @l /85 |26 (67 122199 /1S4 |70 (2459
(2~ Q2P (D14, 3IB\ 29 |[ 87 122 [ /S5 16T 24| 9
pl17.456| |
Al e | 4994 .27 20712 61874|[391565 762 |
' ‘ Lf sl .
JAP .57 | |
| 80 =6lf
. NOTES/REMARKS: AH=AP[ (893. 94)(0 )2 (rpA) (AH@)(Dn) ( =) ] 90 = bAZ
J00 =633
Page / of /70 F6:45
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T ~ PARTICULATE  DATA

CLIENT (7/./1;--{/;'7" . ATC PROJECT NO. | 4 =DS~

sowrcs __## 2. soent  Smhel [sregr. v s/s/67
RUN # 2. START TIME /B2 S END TRE _// 3P
SAMPLING SITE ﬁZi/Qéﬂ LACIL CONTROL DEVICE
SAMPLING TYPE _______ SAMPLE CONSOLE # 477’—Z. SAMPIE CASE % _ 2.
AMBIENT TEMP 70 ° /= WEATHER G5 4=7 WIND SPEED/DIRECTION

ATC TEST PERSONNEL 6 4vi<. OBSERVERS _ AbE

SKETCH OF Stack Dimensions _ 3/ 78 “ _orifice s __ SR |, 759
STACK Sample Time (min/pt) & Meter Corr. Factor /B/S
Net Sample Time (min) __é__@ Pitot Tube # _S(2—/ |
Baro Press. (in Hg) 25,5  Pitot Factor _(B, 5%
Stack Press. (in Hg) Z9/&5p Nozzle ID #
Stack Temp DBMB (°F) {40 Noz Dia Pretest (in)

Assuned Mois (%) Noz Dia Posttest (in)

Pretest Leak Checkd,Q@/ /{@/5 ”Avg Noz Dia (in)@r 3D &
Posttest Leak Check P & /D “ pilter Type/Number _ 497
Final Gas Meter Reading [(P6S.9 Silica gel 4 __ Z.
Initial Gas Meter Reading /g7, 959 Condensate (mL) Rib+S;[0 Qﬁ}k

4 Meter Reading 4—81@4:’

Orsat: Method of Collection E 'Z[Z/ yr=3 62135

RUN 1 RUN 2 RUN 3 AVG

20 B/5 | OrS

% CO

Page of
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FIELD DATA
cueNt M) - (//,7" - _ arc provecr Yo, DI4 -5
e e _Mogpl=poy  ome s/5/87 wws_ 2
| h#2Z aMizTiEn— |
- DIST
;’cf)JIRNTT fI'ROM RERDQENG (.AP ALY peM TEMP  |sTAck | TMP gggé ?erIIﬁE
ALL | CLOCK in. | (0. — OUT| TEMP | OUT | TEMP | VAC
No. | @) | TE | m ze%) | B9 [N [ep | en|en | ep | er | b
/ /@ZQT@/zgssv D197 o | 8% |24 |57 (242 S
2 /IiZp | f023. 4/ |40 |25 e |9/ 1137 |4 1232] 7
3 (@35 lpz6 48 | 453|207 120|938 15/ 146 1233 7
v (@40 8339 |,78 /88 /21 |96 (53 |5p (229 &
S | wSiiesszal.zs /b |izp| 97 /64 |52 | Z2] 5
& (5P 2390/ |28 /&P (2] 98 /55|53 |236| &
7 (@55 [P .23 (198 [/ |99 |I26 |52 12309 S
& PP\ (B46@H . 25 |16l 2! |lpg|ldg | 52.1243| &
9 | N@S @426 28 [ p 121 ol IS (54 2457 7
/& WP /o536 32 1200 1z2. 1021153 [5¢ |249] £
| s Wes7,77 |36 1225 23 2. lis4 | e | 248 8
/2 2B 61,51 .3 (7225 |22 | 102l /54 (63 [ 246 8
[p6e5.99 |
.08 .30 1i.99/119 197.4]14 ¢
- 1 <iog -V
AP |@sssT
NOTES/REMARKS : AH=AP[ (893. 94)(0) (FDA) (AH@)(Dn) (--—)] gﬁ é,‘4_
| 2 _ CQup 26272
Page of _/ffjfL;;f:f?L,
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PARTICULATE DATA

CLIENT Cﬂl—/’T , ATC PROJECT NO. (D[4 S~
sovrce # 2., Albepd Zpaci [ammgen. __ oxm __S/5/57

RN ¢ . X starr TE  J 21D END TME | 31
SAVPLING STTE _#2Z Aoefd Spcxc CONTROL DEVICE
SNPLING TYPE _____ SAMPLE CONSOIE # _AT(-Z-SAVPIE CASE # _3
AMBIENT TEMP :Z_(Q /= WEATHER 42,0025,: W.IND SPEED/DIRECTION

ATC TEST PERSONNEL (5,277 /5, J4V)S OBSERVERS JoHn Au&t{é,_mq

SKETCH OF Stack Dimensions _ 3/ ¥4 ¥ Orifice sH /759
STACK
sample Time (min/pt) S Meter Corr. Facter /: /S

Net Sample Time (min) ((D  Pitot Tube # __SO— f
Barb Press. (in Hg) 2.2/ “ Pitot Factor _@,554
Stack Press. (in Hg) Zgrg” Nozzle ID #
Stack Temp DB/WB (°F) [46/S Noz Dia Pretest (in)

Assumed Mois (%) _____ Noz Dia Posttest (in)
Pretest Leak Check Q g IS A Avg Noz Dia (in) _‘3@
Posttest Leak Check (B 47 /5 " Filter Type/Nuver ~ 493
Final Gas Meter Reading j//7,3@&5ilica gel ¢ 3

Initial Gas Meter Reading [(060). |([A Condensate (mL) [1Z-

A Meter Reading 49720

Orsat: Method of Collection [~YIZITI=

RUN 1 RUN 2 RUN 3 AVG

%CO2 @,( @/( alg-
r0, | zQ z? ZP

% CO

Page 5 of
TAR-24~1/85

Mwm TECHNOLOGY CONSULTANTS

3 07




Ly

FIELD DATA

CLIENT ﬁ/,?-/z']',' . aTC PROJECT No. __ D[4~ DS
| sovree _#2 Moezz/ ZAlK  DATE 5'[2"@;2 RUN # S
| &, #15»462.7‘&7&-

DIST plel ‘ | | HoT |samPLE
PORT | FROM READING | | 0% | pow Tmvp [stack | ne | Box |TRamw
POINT | WALL | CLOCK « [[IN OUT| TEMP | oUT | TEMP | VAC
NO. | () | TRE | Ym (se?) | B0 | B0 L omy | emy| ¢om | ¢ | ¢F) |(ing)
( 21D 068101 [ 9 1hZZ |[p2]| OP| iz |53 1273] 3
z 1215 Y@72,27] 15| [6] |1} | O] |[41 |5¢ |z45] 5~
z |ZZPIP76:[p | 31 |1.93 (14|93 IS |51 |Z2ep| 5~
4 VZZ5T V8871 |35 12.25] 16 | 95 | |5 | S2. [249] 7
a (25| 1P2Y .2, 32 | 2,451117 |96 |Iss | 54 12577
b 1235] |09851.30 122328 |97 liss |56 (261 | 7
7 (24 | IDFZ.p3 311,93 116 |98 ||z2. |54 |Z57].6
5 1245 | |396.63] 4iplZiselizp |99 |43 |54 257 B
7 | heseliei il [4312a7]iz) led sz s6 |zs9 |9
1 [255\(/@5 401,25 8D |22 |/p/ lisE | 9 |26 |7
[ | 3d9\/I@5%3 |28 USP 2| @/ IS5 6P |26(]S
[Z 12651///3.7 |, 25180zl [i9Z2|155 (6| |257] 7
//17,_@2 ' |
2 49.29.31 26365197 [I46d
= '
’LE rsé_gb 1
NOTES/REMARKS : AH=AP[ (893.94) (cp)2 (FDA)® (aH) (D) * (-;:E) 180= b (4
. 8 90':'-6122-
: | K= 00 =653
Page of _ 100 = 6457
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LABORATORY DATA

CLIENT CHI-V]].

ATC PROJECT NO. (D/4-(__Dbﬂ

Condition of Sample on Arrival? [ — -
Liquid Levels Marked? (Y/N) Yes Yes _Yes
Filter Container Sealed (Y/N) Yas Yes _Yes

ATC Laboratory Number
Laboratory Personnel Taking Custody (geake TIAVIS

£-l S-Z S-3

. Date Received in Laboratory _ &7 / é:'/é? 7

3 09

Sample Identification Initial Wt. #1 Final wt. #1 A Weight
Beaker #/Liquid Volume | Initial Wt. #2 Final Wt. $2 |— Filter Weight
Run # Initial Wt. #3 Final Wt. #3 -~ Blank
Filter # Avg. Initial Wt. | Avg., Final Wt. | Net Particulate Wt.
104,730 165, 2175” @.431P
|P-1 /150’“' 104: 2350 DS, Lo -@.,395¢6
Ruw | 104,93 < 105, 2l ~0.002 o
qoo4al 164, 7355 s, 21bs” |- 0. 6828
Q.00 & .5070 0.4414
P-10 [ 1251 Qa1.0250 995152 —5./5S
Run 2 Q4.0255 49516 b -0.-002¢
Qo049 Q9.02+4 99.571 61 L P73 =
100,524 0D, G555 B, HEH S
-3 //30 ~| 108,45 22¢l JpDb, G5k a4, 395
Ruw 3 100.5212 [y, & s ~ 0.002 ¢
00443 10 5218 |0¢. 18] L loik
Blan k 102.82 58 042365 0.3974
P14 150 103,340 104.2273 -D.25Y9 3
' 102. 829D 10230 % 00276
Q00494 (02 R%BS (04 23,4 '
Analyst Beﬁﬁ Laboratory Supervisor ,‘0%/
Page -c.\f
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SAMPLE RECOVERY AND INTEGRITY

CLIENT ('/—‘f-V’T ATC PROJECT NO. L=

_____ + TING 77t
SMNPLE DATE 3/5/87  SMMPLE PERSONWEL _(Zeu/e Davis | Bopsy Bers
RECOVERY DATE _5/6/27 _ RECOVERY PERSONNEL .. Jafi<, : R Berrs,

MOISTURE DATA
RUN # ) RN 4 2 RUN # 3
Final Volume in Impingers (mL) 2Ly Hits 260
Initial Volume in Impingers (mL) 200 e ~
Net Volume Increase (mL) TR 21 ;O
Silica Gel Number \ 2 )
Final Silica Gel Wt (g) 2S5 225.G 2.54.4
Initial Silica Gel Wt (g) 2355 212.2 2e(2.4
A Wt (g) 'LQ-O '?Ml.a 120
Total Moisture (mL) - I2Ye) 229.¢ - 1\ 72,
' IMPINGER NUMBER
| 1 p) 3 7 5
Final wt
Run # Initial Wt
A Wt ,
Final Wt | /A
R # Initial Wt
T AWt
' Final Wt
R # Initial wt
A Wt
SAMPLE RECOVERY
RUN # | RUN # 2 RUN ¢ 3
Filter Number _ 700
Filter Cont. No/Wash Cont. No. A/ PL-t F-2 /92 -3 /P2
Filter Container Sealed (Y/N) \/?s - - '
Probe Wash Level Mark? (Y/N) \'IF-'.S - -
Solvent Blank Cont. No. ’ LAk - —
NOTES:
Pft‘/f /{" LDM [ "-.-1.
Page of TEST TEAM LEADER
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APPENDIX D

EQUIPMENT AND CALIBRATIONS

INCOAFDRATED
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PTTOT TUEE ASSEMELY IDENTIFICATION /77 -/ e fb C
PTTOT TUBE ASSEMBLY LEVEL? _ < ___ ves no i [ rarR e ) sy v (2 )

o
PITOT TUBE OPENINGS DAMAGED? yes X  no | o mine O
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SAmMmInG KON

STATIC PRESSURE
[ L10

1APACT PRESSURE
orEeinG

5 e (<5°), 8y * 2.7b s (<5%) - X= (in.); >0.750

Q . : .
- - e - mhe MIIIG
{q)

&) SIDE VIEw: 1O PREVENT PITON TURE FEORM lll!lﬂlllﬁ L]

(, CAS FLOW STREAMLIAES APPROACNING Tm MOIZLE. [nE (mRACY
PRESSURE OPERIMG Pramd OF T PLTOT Tuld snaL OF f-'il
Wwiln OR COWNSTAEAM FROR tei MOZZILE EWTRY MLAnE

{e)

o N L :. ey
'.—' s W i L:)
. o Ll | 6;_[.&111]

‘o
L

Figure 1.1 Required tharsooeuple snd probe placemsnc e prevent
;;:oru.nm €, Butwwmn 040 and 3.35 om ()16 and
in

[+ (ca0m, ay = 3 - te0°),

/o0 [ oonm_ 375 uim

R B HBS i 0, BAES _ tino)

nr_scé. 375 1in.) . Camnents:- - _ -

Z= (in.); >2.0

et

A-SI0L ARG

- - —— — ot

TuM ALLS

Page

0.44 ¢ o8, £ 0.9 On
(116 1a)" “tve ta,) "

Assign Coefficient 0.84 X vyes no l;)ate 4{21;{&2 Checked byé-ﬁj/g/())m/ls S

of

- " {1_@; IRY RN TN
]

 — sl + s

-5100 PLARE

TRARSVERS
teag AL

e -LE)@—

(a) IO ¥IDW

TAR-20~-1/85

KAPPUED TECHNOLOGY CONSULTANTS ~——_|
4 03 :

- 3 .. R
R S S Wm



ATz
THERMOCOUPLE CALIBRATION SUMMARY
3/26/ —— - ICEBAIN ROOM TEVP _ STEAM OTHER
) IOCATIICJLEILE READING | 35° 75 ° [54°
THERMOMETER | Z4.° 74° (540
3¢ Poss |+ DrrFesence
- o THERMOCOUPLE o
| Loammon | | FeRDDN 75 /54° | zeo"
HB#Z THERMOMETER 75° /54° 26/°
~ % DIFFERENCE .
| THERMOCOUPLE
nmmnw READING 74°
THERMOMETER 73°
-2
| ﬁéﬁ@ 4/ | prFFERENCE
THERMOCOUFLE
mesoooms | "ERETE 200
ATC-Z THERMOMETER 74°
ﬂmaﬂ. % DIFFERENCE
rrvocoupre | THERMOCOUPLE
LOCATION READING 36° 78°
g2 THERIQETER | 3¢,° 530
E ez % DIFFERENCE
rrocoupry | THERVOCOUPLE
Epp READING
THERMOMETER
3 DIFFERENCE
rrocoupre | THERVOCOUPLE
LOCATION READING
THERMOMETER
$ DIFFERENCE
| - THERMOCOUFLE
Ifmmézocongm READING
THERMOMETER
$ DIFFERENCE
Geale T = Daijus Greseits”
Page of _ )
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APPENDIX E

PROCESS DATA







. ™ . CHI-VIT CORPORATION LEESBURG, AL . 'OPERATOR: BOBBY GRIMES

NORTH STACK #2

UNIT: #2 FRIT UNIT- ALA PERMIT: 3-03-0001-z003
PRODUCT: A-56) . PORCELAIN ENAMEL FRIT
_ CFH VENTURI. TOTAL GAS
DATE TIME FEED RATE GAS USEAGE PRES. DROP AND AIR CFH
5-5-87 8 A.M. | T/H 9800 AL 107,800
9 A.M. | T/H 9800 43" 107,800
10 A.M. 1 T/0 9800 44" 107,800
11 A,M, 1 T/B 9800 | AL | 107,800
12 A,M, ptm | °800 44" 107,800
I.P.M. 1 T/H 9800, 44" 107,800
1:15 P.M. 1 T/n 9800 - 44" 107,800









