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MEMORANDUM
TO: Mike Aldridge

FROM: Don Wynne
washington Regional Office

Subject: Compliance TestSulfuric Acid Plant

Texasgulf, Inc.
Aurora, NC, Beaufort County

Attached is a copy of the complaince test conducted at
Texasgulf's No. 3 sulfuric acid plant. Please review the data
submitted by Texasgulf and submit a copy of your review to
the Washington Regional Office.

If you have any questions, please contact me.
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Mr. Vic Copelan

Air Quality Section

Division of Environmental Management
N. C. Dept. of EHNR

Post Office Box 1507

Washington, North Carolina 27889

D.E M.

_ Subject: Compliance Test No. 3 Sulfuric Acid Plant
Dear Vic,

Please find attached, the compliance test report for the subject
plant. Compliance testing for sulfuric acid mist and sulfur
dioxides was conducted on February 21, 1990. The results of the
compiiance test indicate the sulfuric acid mist emission rate to
be 0.019 1bs./ton of product and the sulfur dioxide emission rate
to be 2.98 1lbs./ton of product. The results of the compliance
test are well within the allowable emission rates for sulfuric
acid mist and sulfur dioxides of 0.15 and 4.0 1lbs./ton of product,
respectively.

If I may provide you with any additional information on this
subject please let me know.

Sincerely,

J.” Wayne/Powell, Supervisor
Environmental Programs

JWP/jc

cc: W. A. Schimming w/Summary
A. J. Kubicek w/Summary
W. K. Thornton w/Summary
00-05-000
12-01-003-111




SOURCE PERFORMANCE TEST
SULFURIC ACID PLANT NUMBER 3
TEXASGULF 1INC.
AURORA, NORTH CAROLINA

FEBRUARY 21, 1990

PREPARED BY:
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SENIOR ENVIRONMENTAL LAB TECH

REVIEWED BY: REVIEWED BY:
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VASHINGTON OFFICT
MAR 2 6 1990

D. E M

MIKE L. ASBY, SUPERVISOR J. WAYNE POWELL, SUPERVISOR
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On February 21, 1990 sampling and analyses were conducted to deter-
mine the Sulfuric Acid Mist and Sulfur Dioxide emissions usiﬁg EPA
approved Method 8: Determination of Sulfuric Acid Mist and Sulfur Dioxide
Emissions From Stationary Sources, on Sulfuric Acid Plant Number 3.

Senior Environmental Technicians Phillip Forest and Jimmy Hardy

AP T et o 4

I
ing. Senior Environmental |
Davis performed the analyses.

Mr. Don Wynne of the‘North Carolina Division of Environmental :
Management was present during testing as an official observer. '
The results of these series of tests show the Sulfuric Acid Mist _
emission rate to be .0l9 pounds per ton of prodﬁct. The Sulfur Dioxide
emission rate was shown to be 2.98 pounds per ton of product. The
allowable emission rates for Sulfuric Acid Mist and Sulfur Dioxides
are 0.15 and 4.0 pound per ton of product, respectively. Sulfuric

Acid Plant Number 3 is operating within the specifications set forth by

the Code of Federal Regulations. A total of 3 stack samples were taken.




Test Summary - Sulfuric Acid Plant Number 3

EPA Method 8 - Source Performance Test 02/21/90

Run 1 Run 2 Run 3

Stack Volume Flow Rate, SCFM 73,643 73,757 74,111
Sample Volume, DSCF 63.48 47.74 47.96
Production Raﬁe, TPD ~ l7{2;9\~ 17181ﬁ‘ 1714.9
H2504 Mist mg/DSCF 0.123 0.145 0.142

H2S04 Mist Emission Rate, #’'s/Ton of Product~ 0.017 0.020 0.020

Stack Test Sulfur Dioxide, % by Volume 0.0295 0.0313 0.0320
Sulfur Dioxide mg/DSCF 20.84 22.11 22.57
Stack Test Lbs S02/Ton of Product - 2.83 3.01 3.10
Isokinetic Rate 98.1 97.8 97.7
Average Lbs of Mist/Ton of Product (3 tests) 0.019

Average Lbs of S02/Ton of Product (3 tests) 2.98




Production Information

Sulfuric Acid Plant No. 3 Method 8 Source Performance Test

_—mm s A e e s RS o s Qs AT

02/21/90 '

Test 1 Test 2 Test 3
% H2S04 95.13 95.10 94.93
S. G. @ 100 oF 1.8187 1.8186 1.8182
Production Rate T.P.D. 1719.01 1718.37 1714.92

Example Calculation
165.46 gpm x 60 min. x 24 hr. x 8.34 x 0.9513 x 1.8187,/2000 = 1719.01 TPD




Sulfuric Acid Plant No. 3

Stack Data Summary

02/21/90
Time Run # Velocity Stac§ V?lume
FPS FT”/Min
09:15 1 58.289 73643
11:45 2 58.627 73757
13:54 3 58.900 74111

Note: All results are in dry standard feet.

Temp (oF)

149
152
152




SO02 AUDIT SAMPLES

Téchniciaﬁ Ted Davis

Sample #C6005

Titration 1 8.37
Titration 2 8.39
Titration 3 8.40
Average 8.387

637.3 mg/dscm

Lot no. 0589

Sample #XXX
Titration 1 2.60
Titration 2 2.60
Titration 3 2.62
Average 2.607

198.1 mg/dscm

Sample #3
Titration 1 14.35
Titration 2 14 .34
Titration 3 14.35
Average 14347

1090.2 mg/dscm

Date Analyzed 02/21/90

Sample #A00067

Titration 1 20.21
Titration 2 20.23
Titration 3 20.19
Average 20.210

1535.8 mg/dscm

Sample #2317

Titration 1 6.05
Titration 2 6.01
Titration 3 6.06
Average 6.040

459.0 mg/dscm




Y
2)
3)

4)

Calculations

Production Rate Tons/Day = (((((((A-B)xC)/D)XE)xF)xG)/H)
Lbs of Mist/Ton of Product = (((IXE)xJ)/K)
Lbs of S02/Ton of Product = ((((LxE)xJ)/K)

$S02 by Volume = L/652.8

Where: Initial Acid Totalizer Reading

Final Acid Totalizer Reading

Totalizer Factor ( 1 count = 50 Gallons)
Number of Minutes Between Totalizer Readings
Minutes in 24 hours

Decimal Equivalent of Acid Strength

8.34 x S.G.

2000 Lbs./Ton

H2S04 Mist Lbs./DSCF

Stack Volumetric Flow

Production Rate Tons/Day

S02 Lbs./DSCF

CRUHIOMEOO®P
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EXXON COMPANY, USA.

POST OFFICE BOX 3950 « BAYTOWN, TEXAS 77522-3950

- June 26, 1987 -
REFINING DEPARTMENT ) , o
BAYTOWN REFINERY Texas Alr Conual 204

‘ - l [ (; 255 BRUP PERFORMANCE
TEST RESULTS

File: B87TSD T 117

Mr. Eli Bell

Executive Director
Texas Air Control Board
6330 Highway 290 East
Austin, Texas 78723

Attention: Ms. Karen Neumann

Dear Mr. Bell:

Performance tests on the new Baytown Refinery Uparade Project (BRUP)
Claus Unmit installed at Sulfur Conversion Unit 2 were conducted by ATC, Inc., on
March 12, 1987. Three copies of the ATC, Inc., report describing the sampling
procedures and results of the subsequent analyses are attached.

The table on Page 1-1 of the report compares the actual test results
with the maximum allowable standards for HyS and total reduced sulfur. "In each
case the actual results are only about 1-2 percent of the allowable level.

If you have any questions about these testing procedures or results,
please call me at (713) 425-3702.

Sir -l

File /VUW) ber — 34

JBM:t1f

c - W/Attachment: Mr. Marty Jones, TACB Re

A DIVISION OF EXXON CORPORATION T
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SECTION 1
INTRODUCTION
ATC, 1Inc. (ATC) was retained by Exxon Company U.S.A. (Exxon) to

conduct reduced sulfur emission testing on Source T-601 of the No. 2
Sulfur Conversion Unit (SCU=-2). The purpose of the testing was to

demonstrate the wunit’s ability to comply with the applicable performance
standards set by the Texas Air Control Board (TACB).

Testing was conducted on March 12, 1987 using the pre-approved test
plan included in Appendix A by an ATC test team comprised of Mr. Walter
Blair and Mr. Richard Joye. Mr. Blair served as the ATC Project Manager
and Dr. Bruce Ferguson was the ATC Technical Director. Mr. John Corley
represented Exxon during the testing. Mr. Marty Jones of TACB was present
during testing.

During the testing period, the feed to the SCU 2 claus units contained
453.9 LT/D sulfur. The design capacity of the three claus trains is 408
LT/D each for a total of 1224 LT/D.

During the testing period, the feed to the SCU 2 tail gas treating

system contained 27.7 LT/D sulfur. The design capacity of the two
hydrogenation trains is 31.6 LT/D each for a total of 63.2 LT/D. The

design capacity of the FLEXSORB SE absorber is 60 LT/D.

Source T-601 was found to be in compliance with the EPA New Source
Performance Standards as shown below:

vppm _on Dr xygen Free Basgi

Maximum Allowable Source T-601
HZS 10 0.07
Total Reduced Sulfur 300 5.32

Section 2 of this report summarizes the results of testing. Section 3
briefly describes the analytical methodology wused for the testing.
Supporting fieid data, calculations, a brief project summary, the test
plan, and general project information is provided in the appendices.

1 1 INLURPORATED




SECTION 2

RESULTS AND DISCUSSION

£l




¥

SECTION 2

RESULTS AND DISCUSSION

The results of reduced sulfur emission testing on Source T-601 on
March 12, 1987 are summarized in Table 2.1. All data has been corrected
for recovery of HZS through the sample system and for zero percent
oxygen. Appendix B contains copies of the field data collected during
testing. Summary sheets provide the average run concentration and
calibration curve values used in the testing. Calibration and system
performance data are also included in the Appendix.

TABLE 2.1

SUMMARY OF TRS EMISSIONS, T-601

RUN 1 RUN 2 RUN 3 MEAN
Date 3-12-87 3-12-87 3-12-87 -
Time Began 0824 1216 1620 ——
Time End 1120 1512 1916 -
Stack Gas
Temperature, °r 72 72 68 71
Velocity, ft/sec 40 40 38 39
Moisture, % 2.6 2.6 2.3 2.5
Oxygen Concentration, % 0.2 0.2 0.2 0.2
Carbon Dioxide Concentra-
tion, % ; 4.4 4.2 4.2 4.3
Volumetric Flow Rate
At Stack Conditions
x 10° £t>/min 29.8 29.8 28.7 29.4
At Standard Conditions,
x 10° £t3/min 29.0 29.0 28.2 28.7
Hydrogen Sulfide
Concentration, ppm <0.13 <0.04 <0.03 <0.07
Emission Rate, 1lb/hr <0.0Q2 <0.01 <0.01 <0.01
Carbonyl Sulfide
Concentration, ppm 5.16 5.09 5.38 5.21
Emission Rate, 1lb/hr 1.40 1.38 1.42 1.40
Carbon Disulfide
Concentration, ppm <0.02 <0.02 <0.03 <0.02
Emission Rate, 1lb/hr <0.01 <0.01 <0.01 <0.01
TRS
Concentration, ppm <5.33 <5.17 <5.47 <5.32
Emission Rate, lb/hr <1l.44 <1l.41 <1.45 <1.43

2-1
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SECTION 3

ANALYTICAL METHODOLOGY

3.1 PROCEDURES

Testing was performed using the EPA Reference Methods identified
below.

ar b o EPA Reference Meth
Volumetric Flow 1, 2
Gas Composition (CO, and 0,) 3
Moisture 4
Total Reduced Sulfur 15

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

ack Gas 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 egual 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.

Source T-601 stack is a circular duct 48 inches in diameter. Each
sampling point is approximately nine feet £from the nearest upstream
disturbance and approximately five feet from the nearest downstream
disturbance. Forty-eight traverse points were used; twenty-four located
through each of two ports located 90° apart.

The wvelocity o©f 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 standard pitot tube. The
stack pressure was measured with the static side of the pitot tube. A
calibrated pyrometer was used to measure stack temperature. 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 integrated sample was taken for each run and
analyzed with a Fisher brand Orsat with a 50 percent capacity for carbon
dioxide and oxygen content. The molecular weight of the gas was
calculated wusing the moisture, oxygen and carbon dioxide content and the
measured stack gas temperature. The oxygen content was used to correct
the TRS concentrations to 0 percent oxygen.

ihuoAPURAED




Moisture nten

The moisture content used for calculating the gas stream flow rate was
determined by wet bulb, dry bulb psychometry using calibrated dial
thermometers.

Total R e fur

The total reduce sulfur (TRS) testing was performed using techniques
and procedures described in EPA Method 15. Appendix E provides a detailed
description of the methodology, equipment and instrumentation normally
used by ATC to conduct TRS testing. That Appendix also includes a
discussion of calculation procedures and a demonstration of
interference-free analysis of TRS in the presence of carbon dioxide. The
following paragraphs provide specific details of the methodology used
during this project.

A Teflon-lined, stainless steel probe of sufficient length to monitor
the gas stream without wall effects was used to extract a gas sample from
the emission source. The probe tip was directed away from stack gas flow
to minimize particulate and moisture entrainment. The probe was plumbed
directly to the recovery gas line and sample conditioning system.

The sample conditioning system consisted of a pair of Teflon impingers
containing 2M citrate buffer, pH 5.4 - 5.8, arranged in series and
maintained in an ice bath. Even though the impinger set traps entrained
particulate matter; very fine particulate matter was removed by a
BalsonR AQ Microfibre filter installed between the impinger outlet and
sample line inlet.

An unheated nylon 1line was plumbed from the impinger outlet to the
sample pump inlet. Sample line length and connections were minimized to
reduce surface adsorbtion of TRS and the possibility of leaks. Sample
flow rates were selected to yield 1-2 sample residence times per injection
cycle.

The pump outlet was plumbed directly to a constant pressure bottle.
At this point, the bulk of the sample was vented to the atmosphere and the
balance was used to charge the GC sample loop. The GC sample loop outlet
was plumbed to a Tedlar gas collection bag used for integrated Orsat
analysis. .

Separation of hydrogen sulfur (HZS), carbonyl sulfide (COS), and
carbon disulfide (CS,) was accomplished by gas chromatography on a
Carbosorb B HT 100 column. The Carbosorb B HT 100 column was backflushed
to achieve separation of all three compounds within 15 minutes. The gas
chromatograph was '~ operated on a four-minute cycle to give 3.5 injections
per hour.

Detection of reduce sulfur compounds was accomplished with a flame
photometric detector. The flame photometric detector response was
calibrated before and after each three one-hour run. The calibration FPD
responses were recorded by an integrator and transferred to source data
sheets by the field sampling personnel. Calibration curves were prepared
using the log-log linear least square best fit of the data.

N arumkild
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Oxygen analyses were performed on the integrated sample collected at
the GC sample vent during each sampling run. Analyses were performed with
a Fisher brand Orsat (with a 50 percent capacity) using the techniques
described in EPA Method 3. Results were used to correct the TRS
concentration as specified for each source.

The TRS concentration was corrected to O percent oxygen using the
formula

c =C (21 - x)
corr meas
(21 - y)

Where
Ccorr = the concentration corrected for oxygen.
meas the concentration uncorrected for oxygen.
x = the volumetric oxygen concentration in percentage to
be corrected to (0 percent for sulfur recovery units).

the measured average volumetric oxygen concentration.

Yy

3.2 QUALITY CONTROL

Throughout the entire project, a high level of guality control was
maintained to ensure the accuracy of the data. The test personnel were
experienced in the wuse of the instrumentation, the procedures and the
quality control requirements. Resumes of the personnel involved in the
project are included in the Test Plan in Appendix A. The following
paragraphs briefly summarize the quality control associated with the
project.

Qenerg,]_.

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.
This report was reviewed and approved by the Project Technical Director
prior to transmittal. In general, all accepted gquality control and
practices recommended by the reference methods were followed.

k Gas Vol ric 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 pitot tubes used to measure the velocity pressures were calibrated
prior to the test and verified at the completion of the test. The
pyrometer used to measure the stack gas temperature 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

INCunPURATTD
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measured concentration was 1less than 20.0 percent, the Orsat chemicals
were changed before proceeding. If the measured concentration was greater
than 20.0 percent but 1less than 20.6 percent, the sample data was
corrected for the low measurement. If the measured concentration was 20.6
percent or greater, no correction was made.

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

T 1 Redu ulfur

Permeation devices certified by the vendor to an accuracy of #5
percent were used to calibrate the FPD response. The temperature of the
devices was maintained at a constant value (as certified by vendor) to
ensure a consistent, accurate permeation rate. The temperature of the
permeation chamber was verified at the time of sampling with a NBS
traceable mercury in glass thermometer. The temperature of the permeation
chamber was 50.010.1°C throughout the sampling.

VICI-Metronics, Santa Clara, California supplied the permeation
devices wused for the testing. The devices were gravimetrically analyzed
to determine the emission rate with +5 percent before shipment. The

information regarding the devices used is summarized in Table 3.1. Copies
of emission rate certificates are included in Appendix D.

Various concentrations of the permeants were generated by varying the
flow of the diluent gas stream over the devices. A calibration curve was
constructed of at least three concentrations of each permeant; three
successive injections at each concentration yielded peak areas that
differed from the mean peak area value by less than five percent.

An audit cylinder of H,S in nitrogen was used to document the
accuracy of the permeation devices. That cylinder is maintained for audit
purposes only. The concentration of a 10.4 ppm cylinder was within 5
percent of the mean measured concentration.

Trace gas recovery was evaluated after every three hours of sampling
by injecting 6-10 ppm H,8 at the probe tip and recovering the sample
through the sample conditioning and sample transport subsystems. The same
gas stream was then introduced directly to the GC sample lcoop. The ratio
of concentrations corresponds to the system correction factor. This
factor was then wused to adjust all measured reduced sulfur compound
concentrations.

All GC data were recorded by the electronic integrator. The GC
operator transferred the data (time and peak areas) to preprinted data
sheets which become a permanent record of the results of the test. The
recorder output and the original field data sheets remain on file at ATC
for a pericd of three years after the completion of the project.

LINLOAPCRATED
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SUMMARY OF PERMEATION DEVICE INFORMATION

TABLE 3.1

Compound

Device Type
Length/Geometry

Part Number

Hydrogen
sulfide

Wafer device
30 T3 wafer

147-533-0110

Carbonyl
sulfide

Wafer device
S5S0F3 wafer

147-653-7600

Carbon
disulfide

SE tube

2.0 cm

117-020-6300

Method of

. Certification Gravimetric Gravimetric Gravimetric
Date of Certification 11-10-86 11-10-86 11-10-86
Certification Number 86-26033 86-30457 24-30458
Certification

Temperature, °c 50 50 50
Emission Rate, ng/min 1330 830 561

LNy JFP kAt ED
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USE OF THIS REPORT AND
INFORMATION CONTAINED THEREIN

\ Publicit

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 wuse of by anyone, unless and until such matter shall have first
i been submitted to and received the approval in writing of ATC, Inc. (ATC,
Inc. does not usually approve any type of endorsement advertising.)

- o

Limitation of Liability

> ——

ATC, Inc. has used its professional experience and best professional

’ efforts in performing this work. However, ATC, Inc. does not represent,
i 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. 1In
) connection 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. ,

— o

Report No.: _145-02 Date: February 19, 1987

——

To: Mr. John Corley

—Exxon-Company USA
P.0. Box 3950

e ey

_Baytown, TX 77520
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PREFACE

This Plan has been prepared to describe some methods and procedures to
be wutilized by ATC in the conduct of TRS compliance testing on a Sulfur
Recovery Unit. Prior to the conduct of the test, ATC personnel will be
available to discuss the contents of this Plan. All valid comments
received on the draft Test Plan will be incorporated into a final Test
Plan that will be followed by the testing. Any questions or comments
regarding this Test Plan should be directed to Mr. Walter Blair, (205)
826-6100.

This Plan 1is the property of ATC. Because the Plan contains
proprietary ideas that may affect our competitiveness, it should be
treated in a confidential manner. This Plan has been submitted for the
sole purpose of describing test procedures. It should be used as such and
should not be distributed to personnel without a "need to know."
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SECTION 1

GENERAL INFORMATION

1.1 INTRODUCTION

Exxon Company USA, (Exxon) retained ATC, Inc. to conduct reduced sulfur
emission testing at the Baytown, Texas refinery. The testing will be
conducted to demonstrate the ability to comply with New Source Performance
Standards (NSPS). This document has been prepared to serve as a guide for
that testing.

The purposes of this Plan are (1) to serve as a guide for the ATC
project personnel by indicating the procedures to be wused for each
parameter to be tested, (2) to identify the procedures to be used to the
Exxon project personnel, and (3) to serve as a checklist for regulatory
personnel to ensure that all items of testing are complete and that all
procedures are consistent with the objective and scope of the testing.

A pre-test meeting has been scheduled for March 11, 1987. This Plan
represents ATC’'s concept of the testing and describes the procedures that
will be used. The ATC Project Manager (Mr. Walter Blair) will describe
and discuss the concepts with the regulatory authority during the pre-test
meeting.

Section 1 of this Plan is of a general nature and provides information
regarding a description of the source, the project schedule and the
reporting procedures. Section 2 identifies and discusses the analytical
procedures and quality control wused during the testing. Supporting
information is included, where applicable, in the appropriate appendices.

1.2 IDENTIFICATION OF EMISSION SOURCES

The sulfur recovery unit (SRU) will be tested in accordance with EPA
Method 15 to demonstrate compliance with NSPS. EPA Method 15 TRS
compounds are collectively identified as hydrogen sulfide (H,S),
carbonyl sulfide (COS), and carbon disulfide (CS,). Twelve hours of
on-site testing will be required to conduct three three-hour runs on the
SRU outlet. - -

The Flexsorb-SE unit will be tested in accordance with EPA Method 15
for TRS. Four hours of on-site testing will be required to conduct one
one-hour run.

Three samples of tail gas will be collected and analyzed in accordance
with EPA Method 15 for TRS and EPA Method 6 for sulfur dioxide (50,).
Five hours of on-site testing will be required to collect and analyze the
samples.
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Four samples of acid gas will be collected and analyzed for H,8
concentration using the Tutweiler procedure, carbon dioxide (002)
concentration using EPA Method 3 after conditioning the gas sample through
an acidic cadmium nitrate solution, and total hydrocarbons (THC) using EPA
Method 25-A. 8Six hours of on-site testing will be required to collect and
analyze the samples. Analysis of the THC samples will be performed in the
ATC laboratory in Auburn, Alabama.

1.3 PROJECT SCHEDULE

The following schedule 1is proposed with the assumption that external
review of this Plan will be completed within the allotted period.

LATEST
COMPLETION
ACTIVITY : DATE
ATC submit draft Test Plan to Exxon 2/18/87
Exxon complete review of draft Test Plan and
submit for regulatory review 2/23/87
Regulatory review of draft Test Plan 3/2/87
Regulatory comments to draft Test Plan
received by Exxon 3/2/87
ATC receive regulatory comments to draft Test Plan 3/5/87
ATC submit final Test Plan during pre-test meeting 3/11/87
ATC submit draft report to Exxon for review 3/30/87
Exxon complete review of draft report 4/8/87
ATC complete final report 4/21/87
The detailed test schedule is summarized below.
DATE ACTIVITY
3/11/87 Arrive on site, attend a pre-test meeting with plant personnel

and a representation of TACB. Mobilize lab for TRS testing and
prepare equipment for testing (this is a mobilization day and
no actual testing is anticipated.

3/12/87 Perform three runs (each three hours duration) in accordance
with NSPS requirements on the SRU for TRS.

3/13/87 Perform one one-hour TRS run on the Flexsorb-SE unit. Collect
and  analyze three samples of tail gas for TRS and 50,
concentration.

3/14/87 Collect and analyze four samples of acid gas for H,S, C02,
and THC concentration. This date can be moved to 3/%6/87 in
consideration of the weekend if necessary.

INCUAPORATED ‘
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1.4 REPORTING PROCEDURES

At the completion of the field testing, ATC will prepare one draft
copy of the final report and submit it to Mr. John Corley and Mr. Phil
Szota of Exxon for review. The report will include a summary of results,
copies of all field data, calculations and a summary of the methods used
for the testing. Portions of this Plan will be utilized in the report to
describe the testing procedures.

After review by Exxon personnel, all revisions and corrections will be
incorporated into the text and data and then five (5) copies of the final
report will be prepared and submitted.

Exxon personnel will be responsible for the collection, documentation
and certification of all process operating conditions throughout the
testing. It will be the responsibility of Exxon personnel to certify that
the process and all ancillary equipment operate in the normal manner
during the test period. ATC will incorporate all data regarding the
operation into the test report if Exxon so desires.

The final report will be prepared in a format acceptable to TACB.
The report will include the following information.

Section 1 - Introduction

Background information pertinent to the test to be included in the
section includes:

o Company name, address and name of company officials

o Permit number requiring the testing

o Name and address of the testing organization

o Names of persons present during the testing, dates of testing and
location of tests

o A brief description of the process being sampled

o Type of pollutants sampled during tests

o Applicable subpart(s), and reference method(s) used from 40 CFR
60 or approved alternate methods

o Explanation of deviation(s) from reference methods, if any, and
who approved the deviation

Section 2 - Results and Discussion

This section shall present a summary of the test findings pertinent to
the evaluation of the process. The following data will be included:

o A summary of emission rates compared to the applicable
performance standards
o The rated, normal, maximum and actual operating levels of the

process during the test, and a description of the methods used to
determine such operating levels

o Record of process parameters during the test period

o A discussion of all emission test results and explanation for any
variable data

f
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Section 3 - Analytical Procedures

This section shall describe the procedures used in the operation of
the sampling equipment. The following information will be included:

° A schematic drawing of the sample system with a description of

' each component

. A brief description of the analytical methods wused and the
procedures used to recover samples

Appendices

All supporting data to include field data, 1laboratory data,
calculations, and calibration data will be included in appropriate
appendices. As a minimum, the following data will be included in the
appendices:

° Oxygen analyzer calibration work sheets

° Schematic drawing of a stack being tested showing the nearest

flow disturbance, stack exit, and sampling sites; stack cross
section with sampling points labeled and dimensions indicated
Copies of all field data collected on original data forms

Resumes of all test personnel

Dynacalibrator temperature certification

Permeation device certificates

[l .
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Oxygen analyses will be performed on an integrated sample collected
during each sampling run. Analyses will be performed using a Teledyme
Analytical Instruments (TAI) oxygen analyzer which utilizes an
electrochemical cell which produces a response with respect to the amount
of oxygen present in the sample. The measured oxygen concentration will
be used to correct the TRS concentration to zero oxygen content.

Gravimetrically certified permeation devices will be used to calibrate
the gas chromatograph and the FPD. The temperature of the devices will be
maintained at a constant value (specified by the vendor) to ensure a

consistent, accurate permeation rate. A Metronics Model 230
Dynacalibrator will be used to maintain the accurate temperature necessary
to ensure accurate perineate emission. Various concentration of the

permeates will be generated by varying the gas flow across the devices.

A calibration <curve will be prepared from at least three
concentrations of each permeate. At least three successive injections
will be wused for each calibration point and the variation of those three
injections will produce a calculated concentration which differs from the
mean peak <value by less than 5 percent. The calibration curve will be
constructed using a linear 1least squares regression which fits the

equation Y=aX"~. The concentrations calculated from each peak area using
the calibration curve will differ from the known concentration by less
than 10 percent. This demonstrates the linearity and applicability of

each calibration curve.

Before and after each run, a six to ten ppm H,S in nitrogen stream
will be introduced at the probe tip and recovered through the entire
sample conditioning and sample transport subsystem. The same
concentration gas will be introduced directly to the GC sample loop. The
ratio of these concentrations, the system correction factor, corrects for
any TRS loss, sample line leakage and moisture in the system. This factor
will then be used to adjust the measured reduced sulfur compound
concentrations to provide the concentration of each compound on a dry

basis. Whichever system correction factor (pre-test or post-test) yields
the highest concentrations will be wused to correct data for the entire
run. In instances where the sample train is not broken, the post-run

recovery will serve as the pre-run recovery for the upcoming run.

The sample conditioning and transport subsystem will be leak checked
prior to initiation of sampling by capping the probe tip and pulling a
vacuum on the entire system. The sample flow rate at the pump outlet will
be measured with a soap bubble flow tube. A leak free system will be
defined as one having a leak rate of less than two percent of the desired
sample flow rate. Because the sampling pump has the maximum vacuum
capacity of 9 in. Hg and the normal vacuum in the system is less than 2
in. H,0, the leak check procedure subjects the system to significantly
more rigorous conditions than during normal sampling. The entire system
is operated under slight vacuum and any leaks during the run would also be
indicated by an increase in oxygen content or a reduction in the recovery
of H,S through the system.

Three runs will be performed during a single day. A calibration curve
will be prepared befor: initiating Run 1 and checked at the end of each
run. If the calibration curve is found to drift more than five percent at
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SECTION 2

ANALYTICAL METHODOLOGY

2.1 REDUCED SULFUR TESTING PROCEDURES

The total reduced sulfur (TRS) testing will be performed using the
techniques and procedures described in EPA Reference Method 15. Appendix
A provides a summary description of the methodology, equipment and
instrumentation normally used by ATC to conduct TRS testing on sulfur

recovery plants. That Appendix also includes a discussion of the
calculation procedures and a demonstration of interference-free analysis
of TRS in the presence of carbon dioxide. The following paragraphs

summarize the methodology to be used during this project.

A Teflon-lined stainless steel probe (of sufficient length to monitor
the gas stream without wall effects) will be used to extract the gas
samples from the emission source. The probe tip will be directed away
from the stack flow to minimize moisture entrainment. The probe will be
plumbed directly to the recovery gas line and the sample conditioning
system.

The sample conditioning system will consist of a pair of Teflon
impingers containing 2 M citrate buffer, pH 5.4-5.8, arranged in series
and maintained in an ice bath. This sample conditioning system removes
moisture and conditions the gas for transport into the analyzer.

An unheated nylon 1line will be plumbed from the sample conditioner
outlet to the sample pump inlet. Sample line length and connections will
be minimized to reduce potential surface adsorption of TRS and the
possibility of leaks. The sample flow rate from the source will be
maintained at approximately 1.0-1.5 liters per minute. This rate will be
sufficient to give a residence time of approximately thirty seconds. The
system recoveries will be performed at the sample sampling rate in order
to demonstrate the lack of sample 1line 1losses during the two-minute
residence time. ‘ C . o

The sample pump will be plumbed from the sample line directly to a
constant pressure bottle. -~ The bulk of the sample will be vented to the
atmosphere and only a small amount will be used to charge the gas
chromatograph sampling loop.

Separation of hydrogen sulfide, carbonyl sulfide and carbon disulfide
will be accomplished by a gas chromatograph on a Carbosorb BHT 100
column. This column will be backflushed during the cycle to achieve
separation of all compounds within a six-minute period.

The reduced sulfur compounds will be detected using a flame
photometric detector which is specific for sulfur compounds. The detector
responses will be recorded by a recording electronic integrator and will
be transferred directly to source data sheets by field sampling personnel.
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any time, a new calibration curve will be prepared. The calibration curve
yielding the highest concentrations of reduced sulfur compounds will be
used to calculate the data for the run.

2.2 ACID GAS HYDROGEN SULFIDE TESTING PROCEDURES

‘'The concentration of H,S in the acid gas will be measured using a
modification of the Tutweiler procedure described in Appendix C. Using a
100 mlL gas sample, th2 Tutweiler procedure 1is capable of analyzing
approximately one percent H,S. Because the H,S concentration in the
acid gas is greater than one percent, the normality of the iodine solution
will be increased by about ten fold. The volume of iodine solution will
be 1increased by about ten fold. The volume of iodine solution will be
increased accordingly to reach an end point. ATC will conduct the H,S
testing at the inlet using this modified Tutweiler procedure.

2.3 SULFUR DIOXIDE TESTING PROCEDURES

Sulfur dioxide sampling will be performed in accordance with EPA
Method 6. Appendix B provides a summary of the methodology, and equipment
used by ATC to conduct SO, emission testing. A series of five midget
impingers will be wused to collect the samples. The first impinger will
contain isopropanol to remove any sulfur trioxide present in the emission
source. The second impinger will be emptied to catch any overflow from
the first impinger. The third, fourth, and fifth impingers will contain
15 mL of freshly prepared six percent hydrogen peroxide to absorb sulfur
dioxide. A drying tube containing reconstituted silica gel will be placed
after the fifth impinger to remove any entrained moisture. The outlet of
the silica gel drying tube will be plumbed directly into a calibrated dry
gas meter. The sample rate will be maintained at approximately one liter
per minute. At the end of a run the contents of the third, fourth, and
fifth impinger will be combined and diluted volumetrically. The sulfur
dioxide concentration will be determined with an ion specific
chromatograph using sulfate salts as calibration standards.

2.4 CARBON DIOXIDE TESTING PROCEDURES

The carbon dioxide concentration will be determined using EPA

Reference Method 3. An integrated sample will be taken each run and
analyzed with a Fisher brand Orsat with a 50 percent capacity for carbon
dioxide. The sample gas will be conditioned through an acidic cadmium
nitrate  solution. The Cd (NO3), selectively removes ammonia and
sulfide. The gas volume will be corrected for the reduction of those
compounds. . - -

2.5 TOTAL HYDROCARBON TESTING PROCEDURES

The total hydrocarbon concentration (THC) will be determined using EPA
Reference Method 25-A. An integrated sample will be taken each run and
analyzed with a flame ionization detector using methane as a calibration
standard.

i
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2.6 QUALITY ASSURANCE PROCEDURES

Quality control as specified in the EPA reference methods will be
followed. All data will be deemed acceptable based on the results of
quality assurance activities on site.

-During the conduct of EPA Reference Method 15 for reduced sulfur
analysis, normal quality control used for compliance purposes will be

followed. The ATC procedures have been demonstrated to be free of
interference from moisture, particulate, carbon monoxide, and carbon
dioxide. Gravimetrically certified permeation devices will be used to

calibrate the GC before and after the three-period of testing. The
devices will be housed in the constant temperature bath whose temperature
is certified to plus or minus 0.1°C with reference to an NBS traceable
standard thermometer. The gas flow across the devices will be measured
each time of use with a soap bubble flow tube.

If the 1loss of H,S through the system exceeds 20 percent, the data
will be invalidated. For system losses of 20 percent or less, the data
from the source will be corrected by the recovery factor which yields the
highest concentration.

Quality control of the moisture analysis involves the accurate
measurement of the gas flow and the accurate determination of the moisture
condensed in the sampling train. A calibrated triple-beam balance will be
used to- measure the weight of each impinger before and after sampling.
The measurement will be made to the nearest 0.1 gram in each case. The
difference in measurement will be considered to be the moisture collected.

The standard quality control associated with the dry gas meter
calibration apply to the sulfur dioxide sampling. To document the
validity of the S0, analyses, EPA audit samples will be used to document
the results. Those audit samples will be analyzed as unknowns at the time
of sample analysis. Those data will be reported in the final report.

ATC participates in the most recent EPA audits for 50,. Those data
are on file at ATC.

Quality assurance will be performed in a step-wise fashion. 1If a
problem 1is indicated before or during the testing, the problem will be
isolated and corrected before continuing with the test. In accordance
with these procedures, all laboratory analytical work will be completed on
site to provide immediate feedback of quality assurance activities.

Quality assurance will be of wutmost concern to the sampling
technicians throughout the testing. Data transfer and calculation checks
will be performed prior to acceptance of the data for publication. All
calculations and concentrations will be completed on site by the test
personnel for review.
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DESCRIPTION OF PROCEDURES
ROUTINELY USED BY ATC, INC. TO
PERFORM REDUCED SULFUR ANALYSES

IN ACCORDANCE WITH
REFERENCE METHOD 15
ANALYTICAL METHODOLOGY

Total reduced sulfur (TRS) testing is performed using the general
techniques and procedures described in EPA Method 15. This section

" describes the instrumentation, equipment and procedures used by ATC to
_conduct reduced sulfur emission testing in accordance with the guidelines

given in the Method. Compounds of interest include hydrogen sulfide
(HZS)' carbonyl sulfide (CO0S) and carbon disulfide (CS,) from
petroleum refinery sources. The equipment and techniques describea herein
have been evaluated by ATC personnel and have been found acceptable to
measure reduced sulfur emissions from regulated sources.

A continuous gas sample is extracted from the emission source;
scrubbed through a cold, buffered citrate solution (to remove particulate,
moisture and sulfur dioxide); transported to the mobile laboratory through
an inert sample line; and analyzed by gas chromatographic separation with
flame photometric detection.

EQUIPMENT AND INSTRUMENTATION

As shown in Figure 1, the system consists of a Teflon-lined probe, a
cold, 1liquid scrubber, a nylon sample transfer line, a gas chromatograph,
an integrator/chart recorder, a standard gas generator and the associated
pumps, valves and gases. This configuration is used regardless of the
source tested, but the GC conditions may be changed to achieve the desired
separation of compounds.

The Teflon-lined, stainless steel probe (of sufficient 1length to
monitor the gas stream without wall effects) is used to extract a gas
sample from the emission source. The probe assembly is configured to

allow the introduction of a- trace gas (H%S)'at’the tip of the probe to

evaluate the performance of the entire analytical system, and the tip is
directed away from stack gas flow to minimize particulate and moisture
entrainment. The probe -outlet is plumbed directly to the sample
conditioning system.

The sample conditioning system consists of two 250-mL Teflon impingers
containing a citrate buffer solution. The Teflon sample line drops
directly into the first Teflon impinger which contains approximately a 2
molar solution of potassium citrate at a pH of 5.4 - 5.8. At this pH,
S50, is selectively removed without affecting the reduced sulfur
compounds. The impingers are emersed in an ice bath to reduce the gas
temperature to & or 5°C, thus condensing the .moisture. Particulate
matter is also removed by the impingers as the gas is washed with the

citrate solution.
!;;EEE
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The sample conditioning system (cold, citrate buffer) is located as
close to the sample port as practical to remove moisture and particulate
from the sample before transport through sample 1lines to the mobile

laboratory. This method of sample conditioning provides better recovery
of reduced sulfur compounds than heating the sample and/or diluting with
dry air. The citrate buffer solution removes moisture and particulate

matter which may absorb H,S during transport to the GC. By conditioning
the sample at the source, loss of reduced sulfur compounds in the sample
transport system is minimized.

The conditioning system has been evaluated by ATC personnel and has
been found to quantitatively pass all reduced sulfur compounds of
concern. Recovery of H,S through the scrubber is demonstrated before
and after each sample run.

"The dry (approximately 1 percent moisture) gas is filtered through a
microfibre filter before transport to the mobile laboratory through an
unheated, nylon sample line. Nylon has been shown to be inert to the
reduced sulfur compounds of concern and 200 meters of sample line may be
used to transport the sample with greater than 95 percent efficiency.

The sample gas 1is transported to the mobile laboratory at 1.5 to 2.0
L/min by a diaphragm pump. With a sample line of 170-m x 4-mm ID tubing,
the sample residence time is less than two minutes. Forty to sixty mL/min
of sample gas are forced through the gas sampling valve and the excess gas
is wvented through the constant pressure device. The constant pressure
device ensures that all samples and calibration gas are analyzed under the
same conditions.

The gas chromatograph is a Tracor Model 270HA or a Shimadzu Mini 2
with a flame photometric detector. The carrier gas flow is reversed with
the four-port wvalve during the analysis to achieve separation of all
reduced sulfur compounds on the 2-m x 3-mm OD Carbosorb BHT 100 column.
Column No. 2 is a 0.6-m x 30-mm OD Teflon tube packed with polyphenyl
ether on Teflon beads. The ten-port valve is used to inject the sample
from the sample loop. Both valves are solenoid operated and the switching
of each 1is controlled by digital wvalve interfaces triggered by the
electronic timer. A precolumn is not normally required for the separation
and a 1.6-mm OD Teflon 1line is used instead. The sample loop is the
length of a 3-mm OD Teflon tube. Varying the length of this tube changes
the amount of sample that is analyzed during any injection. Figure 2
shows a typical chromatogram generated by the gas chromatograph.

The peak areas are measured with a Hewlett Packard Model 3390A
electronic integrator. The concentration of sulfur in the gas is
proportional to the peak areas as well as peak height. A strip chart
recording of the peaks is obtained simultaneously on the same instrument.

The gas chromatograph is field calibrated for each of the reduced
sulfur compounds of concern. Calibration gas 1is generated using a
VICI-Metronics Model 230 Dynacalibrator. As shown 1in the schematic
drawing of Figure 1, the gas flow through the chamber and the diluent may
be varied to produce a 100-fold change in the calibration gas concentra-
tions. Permeation devices for each reduced sulfur compound, purchased
from VICI-Metronics, are gravimetrically certified by the vendor to

Permeate at a known rate #5 percent.
@
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H,Flow = 50 mL/min Column Temp: 60°¢C
Air Flow = 110 mL/min Columns: 7' x 1/8"
Carbosorhb
N21 Flow = 25 mL/min B HT 100
. 18" x 1/8"
ﬁ22 Flow = 45mL/min Polyphenyl
4 Ether

Attenuation = 2
Chart Speed = 1 cm/min
Trailer Temp: 20°¢

Detector Temp: 120°c

COMPOUND

st

cos

CS2

Event 1: 01 sec, Start,
Inject (10-port

valve)

Event 2: 90 sec, Load (10-port valve)

Event 3: 90 sec, Reverse Flow (4-port valve)

Event 4: 210 sec, forward flow (4-port valve)

Cycle time: 240 sec

RETENTION TIME
(MIN)

0.64
0.96
2.41

CONCENTRATION
(PPM)

21.9
12.0
7.1

- FIGURE 2 TYPICAL CHROMATOGRAM
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A known concentration of H,S to evaluate system performance is
generated by diluting 100 ppm HZS with dry air wusing matched

rotameters. A 5-10 ppm HyS concentration is introduced at the probe and
then at the gas chromatograph to determine the loss of H,S through the
system. Because the trace gas goes through the citrate scrubber, the

system recovery also includes moisture correction so that all results are
reported on a dry basis.

Oxygen concentration 1is monitored on a continuous basis at the outlet
of the GC vent with a Teledyne Model 320 oxygen analyzer. This
measurement is an excellent indicator of leaks.

All rotameters in the system are used to measure consistency of flow
and not actually to measure the gas flow. All critical gas flows (Dyna-
calibrator, trace gas, etc.) are measured at each time of use with a soap
bubble flow tube and a stopwatch. The calibration curves for noncritical
rotameters are verified periodically by the soap bubble flow tube method.

METHODOLOGY

Before testing begins, the GC is checked thoroughly for proper opera-
tion. A standard gas (a mixture of all reduced sulfur compounds) is
injected several times to verify compound retention times and to check the
response (peak area) with previously obtained calibration curves.

Before testing on a source actually begins, the sample line is placed
in position from the source to the GC set-up and rinsed thoroughly with
acetic acid, water and acetone to clean the surface. The sampling system
is 1leak checked by capping the probe and pulling a 10 in. Hg vacuum on the
entire system. The sample flow rate at the pump outlet is measured with a
soap bubble flow tube. A leak free system is defined as one having a leak
rate of 1less than two percent of the sample flow rate. Because the
sampling pump has a maximum vacuum capacity of 10 in. Hg and the normal
vacuum in the system is 1less than 2 in. Hg, the leak check procedure
subjects the system to significantly more rigorous conditions than during
normal sampling. The entire system simultaneously operated under slight
vacuum and any leaks during a run are indicated by an increase in oxygen
content and/or a reduction in the recovery of HyS through the system.

The train 1is then completely assembled and the probe is inserted into
the . source. The probe is allowed to reach thermal equilibrium while gas
is being pulled through the system. An excess of a known concentration of
H,S 1is introduced at the probe tip and pulled through the entire
analytical system and then injected at the GC to check the recovery
through the clean system. After the recovery has stabilized, the standard
gas 1is disconnected from the probe and source gas is collected for a
minimum of 15 minutes to ensure the sample line is properly conditioned
before TRS concentrations are recorded.

Calibration curves are prepared for each compound before each test be-
gins and verified after each run. Each gas concentration is injected at
least three times to ensure instrument stability. The resulting calibra-
tion curves are made from the mean response of three injections of at
least three different concentrations. All gas flow rates from the dyna-
calibrator are measured at the time of use using the soap bubble flow tube
technique.
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At the end of each sampling run, an H,S standard is again introduced
at the probe to check sample loss in the system. Trace gas recovery is
evaluated by injecting 5-10 ppm H,S gas stream at the probe tip and
recovering that sample through the sample conditioning and sample
transport subsystems. The same gas stream was then introduced directly to
the GC sample 1loop. The ratio of concentrations (based on calibration
curves prepared from certified permeation devices) corrects for TRS loss,
sample line leakage and moisture in the system. This factor is then used
to adjust all measured reduced sulfur compound concentrations to provide
results on a dry basis.

If moisture collection is excessive or - if the scrubbing solution
appears spent, the citrate buffer in the impingers may be changed. Under

- normal circumstances, one batch of scrubbing solution is sufficient for

three 3-hour runs. Exceptions are noted on the field data sheets.
DATA MANIPULATION AND CALCULATION

Peak areas for the compounds of concern are transcribed from the
integrator output to data sheets by the instrument operator. All
integrator tapes are filed and the "Source Data" sheet is considered to be
the record of the test. The instrument operating conditions, calibration

. data and recovery data are also transcribed from the integrator tape to

the appropriate data sheets.

Data reduction 1is accomplished by referral to calibration curves
generated from the analysis of known concentratlong of each compound.
Calibration curves £fit the general equation of Y = Coefficients of
this equation are determined using a Hewlett Packard 15-C calculator
programmed with a linear least squares program to give the best fit of the
points. Correlation coefficients (R® values) are typically 0.98 or
better. Copies of calibration curves wused for data calculation are
included in the appropriate appendix of the report.

The following information is provided as a guide to the reader to
demonstrate the method of calculating TRS concentrations from raw data.
The general procedure involves the preparation of a calibration curve for
each compound of interest from gravimetrically certified permeation

#, devices and then the calculation of source concentrations using the curve

generated. Hypothetical data are included as an example.

The permeant concentration in diluent gas stream is given by the

equation:

24.04 P
C m S 2
MF

Where

concentration, ppm

device permeation rate, ng/min
diluent flow rate, mL/min
molecular weight of permeant
molar volume at 20°C and 760 mm HG

FRTYO
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Example

Given a standard, extended-life H,S permeation device which

permeates at a rate of 2410 ng/min. The diluent flow over the
device is 543 mL/min, then

410 _ 4

2604 % 2610 _ o 1n
© = 3408 x 543 _ °-t°pem

At 1least three permeant concentrations are wused to construct a
calibration curve. Each calibration point is considered valid when the
mean peak area of three successive injections does not differ by more than
five percent from the peak areas contributing to the mean. The slope of
the calibration curve is given by the equation:

Y = axP or log a = b log X

Where
Y = response for concentration X
b = slope
a = constant

In theory, the slope of the calibration curve should be 2.0. Normally
calibration curves have slopes between 1.6 and 2.2. Slopes of less than
1.6 may be acceptable if the measured concentrations are clearly within
the 1linear region of the calibration curve. An example calculation is
provided in Table 1.

The calibration curve for each compound is checked after each run for
drift. If the calculated concentration exceeds the known concentration by
more than ten percent, a mnew calibration curve is constructed. Sample
concentrations must be calculated from the curve which yield the greatest
concentration values.

The "three  successive injections" criterion outlined in the
calibration section is also applicable to trace gas recovery. The
equation defining trace gas recovery is:

% Recovery - Conc of trace gas recovered through the system x 100%
Conc of trace gas measured at GC

The system correction factor is calculated by the following equation:

System Correction Factor = —100 -
% Recovery

The concentration of the trace gas recovered through the system should
be within 20 percent of the known TRS concentrations. Recovery values of
less than 80 percent are normally unacceptable. '

All measured concentrations are multiplied by the system correction
factor; thus all data is corrected for sample line losses and is expressed
on a dry basis.




TABLE 1

EXAMPLE CALCULATION

Calibration Point 1 2 - 3 4
Known C:mcentrat:i.cma 10.5 6.41 2.92 1.39
b
Peak Areas _ .
7 - 6 6 5

1 1.36 x 10 5.08 x 10 1.19 x 10 3.01 x 10

2 1.32 x 107 5.04 x 1(!6 1.17 x 106 3.13 x :I.(.)5

3 1.33 x 107 5.11 x 10 1.19 x 106 3.08 x 105
Mean Peak Areab 1.35 x 1(.!7 5.08 x 106 1,18 x 106 3.07 x 105
Difference of Indivi-

dual Peak Areas From

Mean Peak Area

1 1.5 0 <1x 2x

2 1.5% <1x <12 2%

3 <1 <1 <1z : <12
Calculated Concentratlion 10.6 6.33 2.89 1.40

Difference Between Known
Concentration and Cal-
culated Concentration <1X 1.22 1x <12

The slope of this st calibration curve is 1.86

@ ppm, based on permeation rates and diluent flow

uv-sec

QUALITY ASSURANCE

All GC calibrations are performed using gases generated from certified
permeation devices. The emission rate of each permeation device rate is
gravimetrically measured to an accuracy of +5 percent. The emission rate
is determined in a constant temperature chamber at a temperature which is
traceable to NBS standard. The constant temperature chamber of the ATC
Dynacalibrator is certified by the vendor at the same temperature as the
- permeation device certification. All permeation devices are periodically

replaced to ensure that they are used only during the recommended life-
time. The known emission rate coupled with the accurate measurement of

the dilution gas flow ensures accurate generation of standard concen-
trations.
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After preparation of a calibration curve from the linear least squares
best fit the data, the mean response obtained for each gas concentration
is wused to calculate the concentration equivalent to the response. The
calculated concentration should vary 1less than 10 percent for the known
concentration except at the lower end of the curve. Near the detection
limit for each compound, wvariation may be more due to variation in
integration.

The sample system integrity is verified through routine leak checks
and determination of the recovery of H,S through the entire sampling and
analysis system. Recovery studies are conducted before and after each
3-hour run to ensure that at least 80 percent of the HyS introduced at
the probe ¢tip is recovered at the GC. All source concentrations are
corrected for the lower recovery value.

" All rotameters are calibrated with an appropriate soap bubble
flowmeter under actual operating conditions. Calibration graphs are
prepared for field wuse. All flows are verified during the testing to
ensure that all flows remain constant. The actual, measured flows are
used in the calculations.

Pressures and flows are observed continuously and recorded during all
testing to ensure uniform operation. Periodic leak checks are performed
to ensure system integrity. Any wunreasonable results are immediately
verified by checking the recovery of a standard gas. ‘

All proceedings are recorded on preprinted data sheets. Daily
summaries of the testing are prepared at the end of each day to
consolidate the data,. The data sheets and all integrator outputs remain

on file at ATC for a period of three (3) years after the test.

The gas chromatographic columns and operating conditions are
sufficient to obtain separation of all the reduced sulfur compounds. The
method has been found to be free of interferences from carbon monoxide,
carbon dioxide and hydrocarbons. Sulfur dioxide interference is
eliminated by the citrate scrubber at the source. The cold, citrate
scrubber eliminates moisture interference by reducing the dew point of the

gas to less than 4°C and the recovery studies correct the sample
concentrations to dry conditions.

The response of a flame photometric detector (FPD)may be affected by
methane (CHa), carbon monoxide (CO) or carbon dioxide (C02). Because
CH and CO are normally present in emission sources at concentrations
less than 200 ppm and because both compounds respond on the analytical GC
column in the same way as: €0y, it 1is not necessary to check for
interference from each. It 1is, however, important to demonstrate that
002 does not affect the instrument response to the reduced sulfur
compounds because CO, is present in many emission sources at high
concentrations (up to approximately 20 percent).

The ATC TRS analytical system was evaluated to document the lack of
interference by co, and to document the recovery of hydrogen sulfide,
carbonyl sulfide, and carbon disulfide through the Teflon impingers
containing the citrate buffer solution. The gas chromatograph valving,
timing and operation of the system was identical to that described by the

‘ WCORPORATED




ATC methods. The instrument conditions shown on Figure 3 were used during
the experiment, and the chromatogram on that page shows the separation of
C02 and st .

To document the recovery of H,S, COS, and CS,, gravimetrically
certified permeation devices were used to generate known concentration
standards which were purged through the citrate buffer solution. Samples
were analyzed at the inlet and at the outlet of the Teflon impinger
containing the citrate buffer.

Three successivesinjections at the inlet gave the following peak areas
(all multiplied by 10° uv-sec): - -

H,S COS Cs,
Area 1 3.59 3.05 1.69
Area 2 3.46 2.96 1.52
Area 3 3.51 2.90 ----
Mean Area 3.52 2.97 1.61
Calculated Slope 1.89 4 1.94 4 1.68
Y-intercept 1.55 x 10 1.58 x 10 1.17 x 10°
i Recovery éas Concen-
tration, ppm 5.2 4.5 1.2

Three successive injegtions at the outlet gave the following peak
areas (all multiplied by 10”7 uv-sec). )

H,8 Cos €S,
Area 1 2.80 2.63 1.37
Area 2 2.78 2.57 1.07
Area 3 2.61 2.41 1.44
Mean Area ’ 2.73 2.54 1.29
Calculated Slope 1.89 4 1.94 4 1.68
Y-intercept 1.55 x 10 1.58 x 10 1.17 x 10°
Recovery Gas Concen-
tration, ppm 4.6 4.2 1.1

Recoveries for H,S, COS, and CS, were found to be 88, 93 and 92
percent, respectively. HyS recovery checks are performed before and
~after each three-hour sample run, and the data 1is corrected to this
recovery factor. It is concluded that because COS and CS, recoveries
are greater than H;S recovery no additional correction neeﬁ be applied

to the source data.

: Because CO, elutes from the columm before H,S, the only reduced
sulfur compound that could be affected by CO, in the gas is H,S. To-
demonstrate a lack of interference, a gravimetrically certified H,S
permeation device was wused to generate a known concentration of H,S iIn
nitrogen and then the same concentration was generated in 16 percent €0,
and 84 percent mnitrogen. Both samples were analyzed repetitively to

compare the response of HyS in the presence of 002.

10




.__“_._,
'

-

—

———— c—

-

- —

——

o emryer s v

CLIENT " ATC, Inc.

INSTRUMENT DATA

4

TAR~03~9/83

ATC PROJECT NO. oRe
SOURCE __A11 reduced sulfur testing DATE _12-22-86
]
GAS PRESSURE/FLOW TEMPERATURE COLLMNS
Hy: 30730 42 ccm TRAILER: 76°F SAMPLE LOOP: 3" ynlined
AIR: 20/20 106 ccm DETECTOR: 115°C BHT: 1/8" x 6'
N.-1:60/30 31 cem COLUMN:  70°C PPE: 1/8" x 16"
N2-2:
TIMER PROGRAM INTEGRATOR PROGRAM
EVENT 1 2 3 4
PROGRAM 1 2 3 4 LIST: METH ®
CIRCUIT 1 2 3 4
. RUN PRMTRS
ON (min) 0 1 1 5 Z2ERC = 10
ATT 2t =
ON (sec) 03 40 50 30 CHT Sp = ?.e
VARY (min) . PK WD = .84
i 6.00[6.00 | 6.00 | 6.00 TROH = o
OFF {min) 0 1 1 5 AR REJ = 5008
OFF (sec) 05 43 53 32 RPRT OPTNS
VARY (min) ] 2. RF UNC PKS= . BHIE +89
6.0016.00 )6.00 | 6.00 3. NUL FACTOR=  1.06@9E+a0
4. PK HEIGHT MODE NO
REMARKS S. EXTEND RT - NO
6. RPRT UNC PKS NO
. TINE TEL
€O, and K S Separation a.88 INTG 4 = 9
2 2 0.56 INTG & = -9
155 INTG# = 9
2.58 INIG # = 6
=, 278 INTC 8 = -9
@ 340 INTC # = 6
4.8 INTG A= 9
A 5.68 STOP
i3
s CALIB TBL
ENPTY
5’1: CmEd
0.49 co§
0.60 H,S .
Page of

Ntmo TECHNOLOGY CONSULTANTS e

FIGURE 3 INSTRUMENT CONDITIONS USED AND
CHROMATOGRAPH OBTAINED DURING INTERFERENCE STUDIES
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Five successive injections of 8.15_ ppm H,S in nitrogen gave the
following peak areas (all multiplied by 10° uv-sec$:

2.664 2.627
2.636 2.617 Mean = 2.616
2.611 Std Dev - 0.021

Five successive injections of 8.15 ppm H,S in 16 percent CO,, 84
percent nitrogen pgave the following peak areas (all multiplied by 10
uv-sec):

2.608 2.611 -~
2.633 2.601 Mean = 2.616
2.627 Std Dev = 0.013

‘The 0.57 percent decrease in response (equivalent to 0.3 percent
concentration) between the two samples is not significant at the 95
percent confidence level. It 1is, therefore, concluded that the FPD
response to H,S is unaffected by CO, at the concentrations normally
measured in emission sources.

i Iﬂﬂimllj I

12




[

RS,

APPENDIX D

FIELD AND LABORATORY DATA SHEETS

‘ WCORPORATED j




a

g,

-—

1
|
i




.

REDUCED SULFUR FIELD DATA

Client Source Date
Cal Curve Inst Data Recovery Data Analyst
N - fcos cs cs,
2 conNe Cos CONC 2. CONC ,
TIME AREA (ppm) AREA (ppm) AREA  |((pmm) TRS

Page

of

~ TAR-06-9/84
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CLIENT ATC PROJECT NO.
CALIBRATION SUMMARY
CVPD CURVE NO. , QIFD CURVE NO.
calc | % _, carc| s
|TIME | CONC| RESPONSE |CONC | DIFF TIME| OONd RESPONSE | OONC | DIFF
SL.OPE Y int SLOPE Y int
Joone @ ' CONC @ ' '
-| oPD CURVE NO. . oMPD CURVE NO.
. | carc | s carc| ¢
| T0E | conc | RESPONSE | CONC | DIFF | TME | conc| Response | conc| DIFF
_{ staPE Y int SIOPE Y int
CoNC @ CONC @
RUN SUMMARY
RUN NO
| AVG MEAS TRS CONC, ppm
| sYs CORR FACTOR
CORR TRS CONC, ppm
OXYGEN CONC, $
OXYGEN OORR FACTOR
OXYGEN CORRECTED TRS, prm
Page of
MAPPUED TECHNOLOGY CONSULTANTS ~emeeemd
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VELOCITY TRAVERSE DATA

PROJECT NO.

SOURCE

DATE -

STACK DIMENSION

- CROSS SECTIONAL AREA

BAR. PRESSURE

PITOT TUBE ID # AVG CCEFFICIENT DATE CAL.
SKETCH RUN NO.
TIME
T_ (DB)
3 Tq (WB)
?éf =
02 Conc
Q02 Conc
TRAVERSE PT AP AP AP
T 24O
V_ = 85.49 C_ V2P ave [o——
s P Ms Ps
<28 P VAP ave
= - 248 . __ S MOISTURE
Qg = Qy (1-BWS) 77— ° 55753 o
O
NS s
AN N
S
| Page of
TAR-23-1/85

KAPPUED TECHNOLOGY CONSULTANTS e




CALIBRATION DATA

(Method 15)
CLIENT ATC PROJECT NO.
SOURCE
i HyS cos Cs, | AMB TEMP
'| PERMEATION RATE (nL/min)
. ] BARO PRESS
| RETENTION TIME (min)
FLOW KNOWN AREA (pv-sec)
(l/min) | OFD | (o) 1 2 3 | avw REMARKS

T

Page of
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RECOVERY DATA

CLIENT ATC PROJECT NO.
SOURCE DATE
TRACE | DILUENT | TOTAL | INSTRUMENT DATA
ROT. READING CALIBRATION NUMBER
FLOW (L/min) TIME BEGAN/TIME END
CONC  (ppm) PRE/POST RUN NO.

TIME PEAK AREA

AVE AREA MEAS CONC

REMARKS/NOTES

TRACE | DILUENT | TOTAL

'INSTRUMENT DATA

ROT. READING CALIBRATION NUMBER
FLOW (L/min) TIME BPGAN/TIME END
OONC (pgm) PRE/POST RUN NO.

TIME PEAK AREA

AVE AREA MEAS QONC

REMARKS /NOTES

Page

of

TAR-08-9/84
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SOURCE

ORSAT DATA

PROJECT NO.

RUN NO.
TIME
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Biographical Data

Environmental Scientist

Education

" B.8., in Chemistry and Biclogy with minor in Mathematics, 1981,
Cumbaerland College, Williameburg, Kentuaky

M.8. in Inorganic Chemistry, 1984, Auburn University
E.P.A. sponsored short courses in air pollution control

Honors, Professionsl Affiliations, Awards

Magna Cum Laude, Cumberland College, Williamsburg, Kentucky

Experience Record

1981 ~ 1964 Department of Chemistry, Auburn University, Auburn, AL
1984 - Date ATC, Inc., Auburn, AL

Qualifications for this Project

For approximately two years, Mr. Blair has participated in a variety of research projects for
air pollution quantitation and control. During this period he has performed both laboratory
assignments and field monitoring tasks. Additicnally, he has been involved in developing manuals
of standard practice and quality ocontrol procedures. Mr. Blair has also prepared reports for
complex air pollution projects and has participated in presenting project findings to a variety of
industrial clients of ATC.

Mr. Blair has also performed research on LASER induced reactions of highly energetic nitrogen
fluorides and sulfur fluorides. He performed IR, MS, GC-MS, NHR (proton, fluorine) and UV-Visible
spectroscoopy at Auburn University.

Mr. Blair is proficient and directly experienced in a variety of EPA Refarence Test Methods
including Methods 1-5, 15, 16, 20, 21, 25 and Performance Specifications (PS) 1-5. At ATC he has
served as Project Manager and Lead Scientist for air pollutjon control and hazardous waste
projects. He has extensive experience (over two dozen projects) in parformance specification
testing (PST) of ocontinuous emission monitoring systems (CEMS). His complex emission testing
axperience inaludes sulfur recovery plants; Jintermediate chemicals plants; carbon black
manufacturing facilities; co-generation facilities; and kraft pulping operations. He oconducts data
gathering, analysis and report preparation associated with process/technology evaluation projects.
He has participated in numercus tests for wolatile and semi-volatile organics emissions from
solvent extraction plants, chemical coatings cperations, catalytic cracking units, hazardous waste
incinerators and coke ovens. Some of his research and testing experience is highlighted below.

e Measured and monitored particle size distribution from five scurces to assess enginearing
option for PMI compliance.

e Performed TRS go-ting and process evaluation of carbon black plants.

[ Conducted relative accuracy testing (RAT) for ocompliance with EPA Performance
Speaifications 1-5, involving a variety of CEMS at chemical wood pulping plants throughout
the United States.

) Tested and evaluated several incinerators where feedstock included solvents and hazardous
wastes.

® Several tests at a synthetic food manufacturing plant for HCl and particulate emissions
from harardous waste incinerator. Also included particle sizing.

3 Selected, installed and started-up TRS sampling equipwment at a mill.

[ Performed VOC testing of bag printing plant. Tested for five solvents at inlet and outlet
of incinerator. Determined VOC reduction efficiency. Utilized modified NIOSH methods and
EPA Method 25.

° Performed testing of a statiocnary gas turbine for NO_ and particulate using EPA Methods
1, 2, 3, 4, S and 20. x

) Inlet and outlet testing to determine particulate removal efficiency of spray dryer
baghouse.

® Source VOC characterization of incinerstor burning chemical weste residuals.
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Biographical Data

BRUCE B. FERGUSON

Executive Vice President

Edﬁcation

B.S. in Chemistry and Mathematics, 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 Hygiene, 1985, Rocky Mountain Center for Industrial Hygiene
and Occupational Safety

Supervision of Asbestos Abatement Contracts, 1985, Georgia Institute of Technology

Professional Affiliations, Honors and Avards

Certified Industrial Hygienist, ABIH

American Chemical Society

Air Pollution Control Association

Official Associlation 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)

Experience 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, Inc., Auburn, AL

Qualifications and Experience

Dr. Ferguson serves as Executive Vice President and Technical Director of ATC. As a Principal
Industrial Bygienist, his 14 years of experience includes a distinguished record of research and
development work in air pollution and industrial hygiene monitoring methods. He has demonstrated
his ability to manage multi-discipline, multi-year projects, direct technical personnel to develop

and apply nev innovative technology and to communicate results and findings in a clear, concise
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 f£field

microscopy. Recently, Dr. Ferguson directed all of the asbestos microscopy work, metal analyses
and solvent analyses vhich resulted in a commercial laboratory’s obtaining its American Industrial
Hygiene Association (AIHA) accreditation. Dr. Ferguson has directed numerous survey projects

regarding personal exposure to asbestos, formaldehyde and other indoer air pollutants. He has
served as Project Manager for over $3,000,000 worth of air monitoring projects involving asbestos,
formaldehyde, arsenic, lead, sulfur, volatile organics and other toxic and hazardous compounds .

Dr. Ferguson has directed over 800 tests for hydrocarbon and sulfur speclies 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 urban areas; over 400 tests utilizing standard EPA reference methods for
particulate, NO , SO_, etec. He has presented professional papers and conducted short courses
on continuous emission monitoring, TRS emissions, fuel alcohol distillarion 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 vas responsible for all industrial hygiene
and environmental laboratories, air pollution testing projects, biological and chemical
environmental studies, contamination investigations, and methods development projects. He managed
several RE&D contracts with the EPA requiring laboratory and field validation of standard test
methods such as EPA Methods 15 and 16. He managed, supervised or performed source emission tests
and ambient monitoring of TRS compounds, VOC, hydrocarbon and other hazardous emissions in 40
states and Puerto Rico, covering 300 industrial sources.




Bruce B. Ferguson
Page 2

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 1is demonstrated by previous performance on oulti-yearz,
multi-discipline contracts with government and industry.

e As Principal Sclentist for two EPA contracts (No. 68-02-3215 and No. 68-02-3405) he

) directed laboratory and field evaluations 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 and 13B; long-term laboratory and
field evaluation of CO and BZS CEM’S; and report review.

@ 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, wistewater, plating selurions and rocket booster
propellants. As Senior Scientist on the project, he developed a technique to trap and
analyze hydrocarbons from contaminated areas in the sub ppb range.

‘e As a project manager for more than 300 industrial source emission projects, he
demonstrated his ability to concurrently manage a variety of projects and complete each in
a technically adequate manner, on time and within budget. The successful completion of
this large number of projects demonstrates his ability to manage people and also to please
many clients.

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

Technical Director experience includes fleld and laboratory research projects involving
characterization of toxiec and hazardous materials, metal dusts, organic compounds and other
environmental pollutants. He has direct experience in developing and implementing
analytical/sampling methods for air emissions, sea warter, landfill leachate and other media.
Specific project experience includes:

L] 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 hydrocarbon species at a
petroleum refinery.

[ Instrumentation experience with GC/ECD/FPD and capillary column; GC-MS and MS.

e Design and development of a semi-portable GC-MS system for analyzing hydrocarbon
contamination in NASA’'s liquid oxygen and liquid nitrogen systems.

] Directed a study of land application of industrial sludges for Amcco Chemicals.

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

® Developed a method for analyzing volatile condensible hydrocarbons.
e Developed methods for micro analysis of seawater for DOE.

@ As Director of Research at PBR Electronics, Dr. Ferguson developed analytical
instrumentation and methods for NASA; monitored worker exposure to solvents, chlorinated
hydrocarbons, and metals. He analyzed breathing air samples wveekly for contamination
using 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 fact 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. Be has acquired a reputation based on experience in developing
comprehensive test plans and analytical protocols: performing systematic site planning: performing
both field and laboratory 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:

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

e Principal speaker for a two-day seminar to the kraft pulping industry on the analysis of
reduced sulfur compounds by EPA Method 16.
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e Publication of 12 technical papers and articles.
e Principal author of more than 200 industrial test reports.
e Principal author/reviewer for more than 30 maj;u- government reports.

e Principal author for four (4) EPA reference methods in the Federal Register format.

Pertinent Presentations & Publications

*Surface Chemistry and Trace Analysis for Environmental Chemistry.® Ph.D. Thesis, Vanderbilt

University, 1974.

*DDT Levels in Milk from Indigent Blacks,® American Journal of Children’s Diseases, 130, 400,
1976.

"Determinations of Nicotine in Human Milk," American Journal of Children’s Diseases, 130,
837, 1976.

Reece, J. W., A. R. Barbin, J. D. Sterrett and B. B. Ferguson. "Cyclonic Flow in a Venturi.®
The 2nd Symposium on Flow: Its Measurement and Control in Science and Industry. St. Louis,
MO, March 1981. Sponsored by ASME and ISA.

Ferguson, B. B., J. W. Reece and J. D. Sterrett. "Particulate Sampling in a Cyclonic Flow."
The 74th Annual Meeting of the Ailr Pollution Control Association. Philadelphia, PA, 1981.

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

Lester, R. E., B. B. Ferguson and W. J. Mitchell. "Field Evaluation of H,S and CO Continous
Emission Monitors at an Oil Refinery.” Continuous Emission Moniter Spec%alty Conference of
the Air Pollution Control Association. Denver, CO, 1981.

"Role of Analytical Laboratery in Bazardous Waste Management™ presented at the Second Ohijo
Environmental Engineering Conference, March 1982.

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

Elam, D. E. and B. B. Ferguson. ®"Quality Assurance Requirements of Total Reduced Sulfur
Emission Testing." Speciality Conference on Measurement and Monitoring of Non-Criteria
(Toxic) Contaminants in Air. Air Pollution Control Association, Chicago, IL, 1983

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

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

Margeson, J. H., J. E. Knoll, M. R. Midgett, B. B. Ferguson, and P. J. Schworer. “A Manual
Method for Measurement of Reduced Sulfur Compounds." Journal of the Air Pollution Control
Association, 35(12), 1280, 1985
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_Brief Resume of Key Persons, Specialists, and Individual
-Consultants Anticipated foi this Project '

Joseph R. Duncan,

8. Neme & Title: Manager Air Quality Division

b. Project Assignment: . Project Manager
c. Name of Firm with which associlated: ATC. Inc.
- d. Years Experience: "WIth This Firm ‘ With Other Firms

1 19

e. Education: Degree(s)/Year/Specilalization gg ]l_ggg g;zii gﬁgig::’i;ﬁg

M.S. 1974 Envirommental Engineering

f. Active Ro_gl'sttatlon: Year First Registered/Discipline 1973 Registered Engineer

g. Other Experience and Qualifications Relevant to the Proposed Proloci:
Mr. ‘Dunc¢ann has served .as Project Manager for numerous air pollution control

projects in the industrial and governmental sector. These projects have
involved engineering process design of air pollution control; flue gas
desulfurization; emission inventories; and source testing. Other projects

include evaluation of scrubber systems for removal of sulfur oxides; evaluation
of municipal incinerators; evaluation of boilers at kraft pulping operations;
and assessing impacts of new industrial projects. He has also been involved in
design of fugitive gas collection systems and industrial ventilation systems.

He has worked for the Tennessee Valley Authority as a Project Manager in the
Air Resources Program. His experience also includes work as an Environmental
Engineer in the = Knox County Department of Air Pollution Control and
Metropolitan Nashville Health Department.

Mr. Duncan’'s diverse experience also includes work as a process design engineer
for 1industrial waste treatment. He has also worked as a Project Engineer for
areawide wastewater treatment facilities and for treatment of non-point source
of water pollution.

Mr. Duncan has managed an EPA Collaborative Study of air pollution test
methods. He 1is widely recognized for his leadership and contribution in the
field of air pollution control and has served as chairman of several technical
committees under the aegis of such organizations as Air Pollution Control
Association; Technical Association of Pulp and Paper Industries; American
Society of Heating, Refrigeration and Air Conditioning; and American Society of
Civil Engineers.

Mr. Duncan is the author of two books in the field of industrial air pollution
control technology and has also written several papers and publications in the
field. -
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VELOCITY TRAVERSE DATA

Mwmm TECHNOLOGY CONSULTANTS

CLTENT  _EXxdor | pAYToL ~ PROJECT NO. J44-02Z
SOURCE T- Go | ‘ e DMTE 3/7z2/€7
o s
STACK DIMENSION __ 4& - CROSSSECTIONAL AREA-/2.56 BAR. PRESSUREJO. /(O
PTTOT TUEE ID # ST, {,.z;{ fuh¢ AVG COEFFICTIENT  ).000  DATE CAL.
* SKETCH ‘ " |RUN NO. I / /
TIME 02 5
TS (DB) v 7 Z hd ’
Lgs WE) 29
. s -0,50 S50. 07674
02 Conc 0, X :
2 Conc 4.4
TRAVERSE PT AP AP AP
1{17/32 | ,z4 . Y0 - 0.25
Z[i8f3¢ | .27 . GO 0.2 ¢
3 17/35 | .30 35 0.2¢
i . 1/20/36 |. 30 .30 0.22
R § $/z1/(37 | .35 .30 0.25"
6 [22]38 |. 4o .32 .25
7 /23/39 | .40 . 40 &.2%
8 12¥[%0 | .40 . 40 0. YO
9/25 /%1 | .93 0.28 2.5
. . [lolzéf4z | . 43 °.28 o.50
11/27/43 | . +5 0.22 0.50
12(28/4%¢ | .45 o.2L esy
13/1277! L4y 0.23 0.5~
’ 1913046 | .ys 0- 24 0.5
V_ = 85.
|V, =85.49 cp/ﬁave 4T of TS ce
6/32/48 | .47 0.1y 0o
. =
f\s - of APwie | -0 5O
. S
QA = 60 Vs As
) : 528 P VAP ave .58
Qg = Q, (1-BWS) 2= * 5555 MOISTURE O 026
i s . Ms 291
Vs 396
Qn 194.¢ud
o 29,040
. 7
Page of N
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amer _ foyen USA ATC PROJECT No. /75~ 9=
SOURCE =601 DATE —-/2-98 7
CALIBRATION SUMMARY
OFD _[H, ¢ [CORE N0, __/ aED> _ (03 CURE NO. __]
' carc | s v caic| %
TIME | OONC| RESPONSE |CONC | DIFF TIME | CONJ RESPONSE | CONC | DIFF
07161944 | 235,01 920 | © o716 | 324 | 2.55x108| 300 |-2
0724 | 6.0 {02k w | 532 -§ 0736 {215 | f22,106 1166 |~ 1
o803 | 223|233 p10C (2.4 | =Y 136 |49Y7 | $96r10C 486 | +§
(YR (449 | 784 x10¢ |4e8 | +9 ny3 1458 19.86xc05 1173 | 19
SIOPE _ /.78 Yint 462,05 SIOPE __ ), dA  Yint 250xr0d
coNC @ $097:= 0.04 CONC @ So009= 048
aep _ (59  /CURVE NO. _| QD CURVE NO.
CAIC | & carc| %
TIME | CONC | RESPONSE | CONC | DIFF TIME | CONC| RESPONSE | CONC| DIFF
003 | 115 | T igw?® | 104 ]| =10
0802 | 0.6l |2G1yiné |055] -0
HuR | 0,24 17,23 710> | 1ok [ 42
SLOPE [ 1 Yint _707¢/0°% SLOPE Y int
CONC @ coo2z D.OA (A.0v CONC @
RUN SUMMARY
RUN NO H,s oS CSy
AVG MEAS TRS CONC, ppm 40,10 4.59 <00 )
SYS CORR FACTOR 0.811 n.291 0897
CORR TRS CONC, ppm <0.13 S0 20.0 N
OXYGEN CONC, % 0. A o. 4 9. A
OXYGEN CORR FACTOR 1ol Lo/ /oy
OXYGEN CORRECTED TRS, PFM | <o,3 St 20.0-
Page of
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REDUCED SULFUR FIELD DATA
Client E{_go\f\ \}.SA Source 7:60 ( Date 3-72-4 17
Cal Curve | Inst Data |  Recovery Data g Analyst WR
H.S i
HS | s |cone 3 lood
TIME AREA (ppm) AREA (ppm) AREA  [(ppm) TRS
N | ND £0.] a6 1450 AD <05 OX
103X [ ND S3n0lvgp D L
03, | ND ~ Sy v 06 |H48 AD
11040 | N Cudnio® | %46 NO
vy N D ~ $H3y0° Al Np
M3 | D =36 £10%| Y42 A D
082 | Jo Ciuneb| 466 ND
1956 | D Yayrw® |4/ NT
109 MND - M xp® | 43 ND
poY | up - Clpxos |45 Np
now | 4D ' TN a0 YY)l ND
Wwe | N0 < csat 4T L ND
i D cioxela 8Tl uo
o | M0 y Stuxnélasy]l ud M
l} wm;u <004 488 < 00
Pa
TAR-g('.?G- 3 / 84 ‘ of R - MAPPUED TECHNOLOGY CONSULTANTS
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REDUCED SULFUR FIELD DATA
Client F)(,(om J.SA. Source _J-LO| Date 3~/2-91
Cal Curve | Inst Data | Recovery Data | Analyst WR
H,S i '
HpS och cos c‘&oé Csy. C‘&i%
TIME AREA (ppm) AREA (ppm) AREA  |(ppm) TRS
g2 | Laqgs 063 | SBaxint |4851 ND 200X
ow@ | 106871 0.35 || Soq0008 l9q9l _wD <0.0).
083! 2IS1h 0.8 || s.1ax0° (450 ND £ 0.0L
opde| 17053 | ouell S4240¢147 1] ND |
0840 | 1iL28 0.3 || 6.05k1a® |5 94 ND
289y | ND <0.) || S99 0t (448 ND
048] novs [0 || s30x0¢ |45 ND
opsy| Mdaq |03 || S.Sux 198147/ ND
08S6 | ND <o.| || Sy¥ xwe | 448 ND
2900 | ND <o |l su6x106 1467 NO
o904 ND Cyixw® (446 ~ ND
0498 | WD || g2ov0C |48 || ND
oml YD S.e9x10% | 4,70 D
o | WD s19p10° | 48y ND
0420| uD sobyebk 44T ND
04929 ND L Sl | 450 ND
o913 ND l ) yaugol | YY) ND
0133 ND - Soasx | 4YG ND
0936 | ND | S ouxw | YHb ND
0440 VD L Soaxmw® | YYy§g ND
oavy | WD ! Sorrwe | Y45 ND
0B | ND UGeyiob | Y 10 !
o4Sa| ND ' ¢ {3 xiob | AT Hd i
04C 6 vD 1 g2y 06 | .36 Y ‘
1009 D 3 e a0y, Sl N0
(o 0\ NG % r.lsx(O" LS ND
0% ND ? ¢.07x0b | 448 )
ol N D 3 o6 v 47 MDD !
lo1b NEo : c4zeob| Y9k ND
102 P ‘: Ciraxit | HTYH oD
w2y N() v Sawxind | b v 0D Vi
' T§;?§6-9 784 of MAPPLIED TECHNOLOGY CONSULTANTS
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APPENDIX B

FIELD DATA AND CALCULATIONS
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ORSAT DATA®

ey _ Eyyon UsS A PROJECT NO. [Y§-0 2
SOURCE [-60 1 DATE _ 3-12-<1
TIME 1 2 3 4 MEAN
)
ﬂMlM’IJ s_.--—z.__ - — __9:9- —_——t — _O_.O_ B T
. TOTAL 20.% 229
Ar oo s —— R st S B
2 20.% 20.8 29
0
{ -.._2____4-_4.'_'./_-____'./'1 __________ b e — e e — o ——— -
| TomL | fe | ¢l Ll ___]
e¢d{-1ll0 [0, 2,2 0.4 0.2
powz | P2 42z |tz 4 __J_ ___|_____
| TOTAL | %.7__ _1.¢ et A
KI6- 1512 | 9 o 2 02z 0.2
(9]
fomw 3 L2 ___1l_ v __ LYz __ 1 __ .
TOTAL ki 4y ,
PR B A5/ CHUR I AP N L S _ U P
16{0' /510 02 0' -7' 3. T . Z
Kior SN IS NN SRS G RS
| TOTAL o | __ b IR
)
V22 ]
JTorAaL L e e~ ]
)
| %2 bl
TOTAL
_______________ A b b ]
)
Page of s
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RECOVERY DATA

e Exxor V<A ATC PROJECT No. /7({-o02
SOURCE [-60 ( DATE I~/12-17
| TrRacE | DILUENT | TOTAL INSTRUMENT DATA I
ROT. READING Na | NA VA CALIBRATION NUMBER 2
FLOW (L/min) l TIME BEGAN/TIME END /sy 72/ /4/D
CONC (ppm) / v v PRE/PBT RUN NO. _S
TDVE PEAK AREA | AVE AREA | MEAS CONC REMARKS /NOTES
605 | 6.57x10% ,
1,01 | 6¢Sxiv® (.osrwt 3.77 5‘/;_4 => S,
m {.2y10¢ /
Jold 8.3 210°
13 18soxw® | |8.57x10¢ | 4.74 S => ¢C
6ty {8 T0® )
'(I/PUV"’7 = g"/f / G/‘"
TRACE | DILUENT | TOTAL 'INSTRUMENT DATA
ROT. READING CALIBRATION NUMBER
FLOW (L/min) TIME BEGAN/TIME END
CONC  (ppm) PRE/POST RUN NO.
TIME PEAK AREA | AVE AREA | MEAS CONC REMARKS /NOTES
1497 | 2.22,19°
e | ggorr0€ { | Qaotnt | 454
5o | 369,05 ] |-
last | (13707
(95 1157107 \ \,m:D" SN2
1153 /if/w",]
‘?P!-,/\' = 9‘{,09(:
\
e
Page of o
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RECOVERY DATA
amr  Frion JSIA. ATC PROJECT NO. /YJ-9X
SOURCE T7-60) DATE S—12-9 7
TRACE | DILUENT | TOTAL INSTRUMENT DATA |
ROT. READING NA AA ANa CALIBRATION MUMBER |
FLOW (L/min) \ | \ TIME EEGAN/TDE END o715/ 05/
CONC (ppm) v v J! PREAGRE® RN NO. |
TIME | PEAK AREA | AVE AREA | MEAS CONC REMARKS /NOTES
0216 | 2794107
08(7 | 293xw0 M \[2.8%x0 | 0.3 H s = S7§A'M
0B 2% 2101/
0820 | 3.2yxio '
og2l | 327xw0” {|3.25x07 (1. Ly => ¢C
Logax | 323600 J
p/!\.,o\'A < %3;8 9 =
N (O \‘ !
TRACE | DILUENT | TOTAL 'INSTRUMENT DATA |
ROT. READING N R Na CALTBRATION NUMBER |
FLOW (L/min) | | 1 TIME BEGAN/TIME END 1120 /)20Y
CONC  (ppm) v v v PRE/EJEY RUN NO. o |
TIME PEAK AREA | AVE AREA | MEAS CONC REMARKS /NOTES
1001 | st en®
120 | S 10010¢ ( ﬁ’fl.lxr’J‘ 2613 (J. § =) 5“79ij
. o~ 7
[0\ S$09xn6 }
1209 6.0 gin® )
Wit | 6e3giod Y | 6b2x00C 4.5 Y Hos =2 6C
(LIN | 6y gt /
/2(’(a--1 < Qé,é Z,
/
Page of |
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CALIBRATION DATA

TAR-02-9/84

A[APPUED TECHNOLOGY CONSULTANTS

(Method 15)
CLIENT E/{D/\ ., JEA ATC PROJECT NO. /Y/¢-02
SOURCE . T—60 | DATE 2-(2-87
COMPOUND H,S COs Cs, AMB TEMP
PERMEATION RATE (nL/min) 952 2324 174
TUBE NUMBER Qb— 4032\ 326-2078T| Y-8 BARO PRESS
RETENTION TIME (min) o 60 [O4 o, 83
FLOW KNOWN AREA (uv=-sec)
TIME | (mL/min) | QFD wfﬁch; 1 2 3 AVG. REMARKS
cse | atl B¢ LS| 2632 |84y 832 [2Y4yr*
' o (.59 153 {1.2¢ 1123 2y roe
re 2,65 2490 | 40318499 8?7,/75—
/908 | 4.4 H_s (1.3 3% |33% |290 [339 0"
(oS 369 [992 493 |ugo lwwLrrob
(5, Ik | 294 12,91 2.90 hat 7t
(940, | 46 i s LS sy Ltsr 1ige st vo”
rofl .30 (96 |19 1277 1206 ¢
¢, e (3¢ 125 | 1.2% 118 ro*
Page of Lo




CAILCULATIONS
Perm rate, (nc_L) x Molar vol @ 32°F (22.4 L) x 460° + Amb Temp . Std Pres (29.92 in Hg)
min molecular wt of ampd (g/mole) 492° Amb Press
To caiculate concentration in ppm:
Bmission rate (nL/min)
Diluent flow mL/min)
230 22.4 L 460 +79 . 29.92 = 9SL nL
H,s 1229 ng x . nL
2 min . 34.0 g/mole 152 3040 min
0
e ng , 22.4 L « 460 +  29.92 = nL
SH min 48.1 g/mole 492 min
oMs N9, 22.4L 460 + 29.92 = nL
min * 62.1 g/mole « 492 Tin
opDs N9 . 22.4 L x 460 + 29.92 = nL
in *94.2 g/mole 492 X min
Q30 ng _ 22.4 L 460 + 72 . 29.92 = b nL
X = -
S —in * 60.1 g/mole 492 10 min
(" n = 71
> g ., 22.4 L x 460 +18 ,29.92 = [(] nL
2 —Fin ¥ 76.1 g/mole 397 oo win

TAR-01-11/85A
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CALIBRATION DATA

(Method 15) .
CLIENT m\i) J.S A ATC PROJECT No. /YC- 02
SOURCE __T- 60 | DATE  3-1/2-937
CQMPOUND H.S cos cs, AMB TEMP
PERMEATION RATE (nL/min) 462 726 174 78° [~
TUBE NUMBER 86-24033 |56-30Y57 | 2Y-30458 BARO PRESS
RETENTION TIME (min) Lo /.60 293 20.00" M+
Lo KNOWN AREA (uv-sec) /

TIME | (mL/min) | COMPD QQaunﬁw 1 2 3 AVG. REMARKS
0Tle 105 L 9.4 230 2351239 225 o’

Dy 346 | 251 |2SS |28 |55 ,i0¢

£l (Y LM} 1Y | 1Y8 (9> b
626 | /56 H.< 610 (23 /oY |[03 |lod yw”

7958 215 23 | 122 11223 [1a3 ypwé

‘o (S 722 | 7.96 17.95 1y 205
0pBoY | 295 H. s 3,23 3371 1369 {3.09 B3¢ rob

ro b [y - 171669 1413 yud]

¢Sy 0.6 241 1 zo4a ] 248 {asiwes]
136 IEps o< (1.7 3.8° 1283|284 1382

rse yd71 _{ 580 {589 | £8¢ {548 yub

= 2923339 |53 |34 |30 ro
(1'% SYPN L ¢ 4.9 7.57 (1782 [ 151 {184y*

s (59 982 | 95T 101 (29tyn5

25, D9y 723 | 2.6%| = | 75m0f]
1€2% 1 g S (2,3 3.6 1227 1396 [33¢ 7

coC q.Lq c e lteo L5y 1660 796

rf, .00 Yol | 297|297 P8 pix

Page of
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Vo B V-0 2 - g A\thf\r— ™ ATA
VELUUII I RAVEROLE UVAIA
CLIENT Eston PROJECT NO. _ /Y {0 ™=
SOURCE 7- 601 DATE 2p2/8 77
. STACK DIMENSION Y%  CROSS SECTIONAL AREA BAR. PRESSURE <$9./0
prror TiBE ID 4 S P T AVG COEFFICIENT |.o-#  DATE CAL.
SKETCH RUN NO. 3
TIME - 400
- T, (DB) €9
g WB) é6q
Ps — . ‘/
192 Conc 2.2
Q02 Conc M. L
TRAVERSE PT AP AP AP
- 1l o0ldo | 22] o%0 1%/ _auy
2/ ol | 23/ 0. 3¢ 2«/ oy
B 3/ o.2¥ | 2v/ 439 2 a4,
yl 0.2¢ |/ oo 22! pyy
<! o%0| 2/ o022| - 23/ auy
ost) 3/  oix v/ A4l
7§ 0,74 uf a2
ST Y A
o .79 bl o2o
) o o 7/, 0.L0
i/ 0.4t ';J 5.LO
2 oul “f 020
' ’ i f X3 fbf_' 0.2%
| - T, & wi___ows| +f ol
‘-Vs = 85.49 Cp AP ave ——Ms Ps ! 0.43 Y
7o £ py
L o _ent ) ol
‘x‘&"’ ) ) o043 o "W
/| oY% i 0:36
Q) = 60 V Al TR T o)
P ViP ave 057
Q = Q (1—BWS) 528 ° —2—9—% MOISTURE 0.013
s Ts ) Mg 2.7
Vs 291
N 29 100
) 29 290
1)
Page of SR
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cLIENT  EpxxiA U CA ATC PROJECT NO. /¥S—o0 2
SOURCE 7-60 | DATE S — /A—E7
CALIBRATION SUMMARY
OFD 758 ~CORVE M0, _3 OBD (2% /CURVE o, 3
carc | s carc| %

TIME CONC| RESPONSE CONC DITF TIME CONQ RESPCNSE QONC | DIFF
1539 | 33 | Zeexd T | 10E |-y /1529 1449 | 660 r10° (Hdy | ¢3
[ECE (4G |8.¥¢r® |4Y0 |- /SS6 V459 | 139%x10¢ |14y | 43
1998 1 /13 12297007 {117 | 1y 1920 | 398 |4 8axt06 |24 |-
figo | 65| Lsyrwl 1671 |73 /540 1230 | Joswne | 414 | -5

SIOPE __ /yd _ Yint _ (434¢9¢ SLOPE __ /Y9 Y int 442 x5
CONC @ S000= 0.0X CONC @ 5000 ~ 0.0Y
aPD _ (Lo CURVE NO./ 3 QD CURVE NO.
CaIC | % CAIC| %
TIME | CONC | RESPONSE | CONC | DIFF TIME | CONC| RESPONSE | CONC| DIFF
199 [250 | 3980k |60 | 14
155¢ 10,851 897y 049 (45
429 |2 | 241xD° [0 |72
Mo | 143 | fasxw®| s | -6
stope __ (131 Y int _/.0§KD® SLOPE _Yint
CONC @ SO0 P, DA CONC @
RUN SUMMARY
. - )21/\ 3
RUN NO ¢ cos CSe
AVG MEAS TRS CONC, ppm 500 oy 0,04
SYS CORR FACTOR 0,8y 0.4/ 08Y/
CORR TRS CONC, ppm 0,93 p 331 <003
OXYGEN CONC, % 0. L 0.2 oz
OXYGEN CORR FACTOR .01 l.07 /u/
OXYGEN CORRECTED TRS, ppem | 20,03 <0.0]

Page
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REDUCED SULFUR FIELD DATA

Client E;U(W\ (/SA Source 7:601 Date 3-(2-97

Cal Curve 3 Inst Data [ Recovery Data 3 mnalyst WR
|

H)S gézc cos c(&oé €S, CS;%

TIME AREA (ppm) AREA (ppm) AREA (ppm) S

/83 S70¢06 | v3g

/409 £496x106 | 4.5

/232 S IR xi08 | 44

/43¢ 5.68010%14,37

/440 Crdré| Yyy

/84Y Loy Y

18(% T 76rt08 |y

1352 TGrimt |y 34

/85C $.5Ckra6 {301

/900 §Cloyin?|y33

190¢ 5.c9 7106 | Y 3)

1500 Sq2rnb |4.39

/9L SCir0© 9,24

e SS1x19¢ | 4d%

Mpornen |¢0.02 by 8 002
Page of -
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REDUCED SULFUR FIELD DATA
Client E{iOu\ VLA Source 7-¢ol Date _3-(2-3]
Cal Curve 3 Inst Data | Recovery Data 3 Analyst WA
H.S '
HS oo s Jeone S e
TIME AREA (ppm) AREA (ppm) AREA (ppm) TRS
1439 VD 0.0l (. 88x0% | 494 JD <o
12y uD 75000 199311 wD
%29 D Lyoyde {4.74 ALD
22 NO b6dr0¢ 148511 oo
163 ND LAayi0t 1945 ND
byd A0 G 707006 |4 28 N9
Ky ND S.1Srw€ {44/ ND
1442 b STe3xt08 | 3¢ NT
1552 Nb 6.2240% 14709 N
/45 ) csrrwe | 479 AL
/700 0y, 6.2(r0% L Yyeql] 4E
/70¢ Ho 6.0 r 198 v, 1Y iy
704 Al 6.0Tx10% 1YL 2
1712 HE £62,0° |ysol] MD
& D S0 1432 ND
120 A 523 ¢ |Y4% TR
112Y N cQorrob | 443 || NE
1724 ND c19r0% | qui]l HT
1L ND .13y 0e |y 40 N
{(13¢ ND g.a)yi0¢ | Y49 N
(U0 ND SeYyrieé | Yyg v
[Ty loy1)” 1459
(744 ¢ 2 riot | w4y
sy Syay 2% {q1
(156 TLIEVe | 432
/490 Syt 4,32
140§ , S 1428
[218 S e7ym0% |y 3
1812 Capy(?€ Hy3
116 SLviw" 4|
1620 [ kL
Page of AEAPPLIED TECHNOLOGY CONSULTANTS e
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CLIENT 2)on = QM tosN/ PROJECT NO. /[/yS-->2 -
— 1
SOURCE T_(0 | DATE 312/ 1
STACK DIMENSION Y% . CROSS SECTIONAL AREA BAR. PRESSURE3C, /
PTTOT TUEBE ID #571 p.7/./ 7L AVG COEFFICIENT [, 0o 2 DATE CAL. —
. 14
SKETCH RUN NO. Z
- TIME 13320
.gs (DB) iird
[T _WB) 72
Ps —0.80
02 Conc 9.2
U2 Conc %2
TRAVERSE PT AP AP AP
!! 0,29 22/ ojo | j0f 04V
2] 02¢C 23/ 039 | /o5
3[ 0,L% v/ O, 20 22/0.3
¥l 0.2% r/o22| 23705r
o oJz 2) 00| 2Y/oxse
(2] 0.4/ 3/ 9,2 2
9] _ovyL v/ 0.2/
o/ oyo 5] 0.22
& ¢vyo ¢/ 0.2Y
XY, 7/0.2C
il 0,¢€C 9_/0. g
= 11/ 0. 9§ 19/0. 2¢
- S v/ 0.vC /o 26
v, = 85.49 Cpﬁﬁ;ave/M 5 1] oodr 13/0.25
S S 4
. tof 0144 19/ 0.29
7092 157333
1uf Qw0 o/ 0,90
te) 1)y 30 77/0 92
- 20/0,3° tsfgvs
Qn = 60 V_ A_ IO P Le
| 528 p VAP ave 0.54
Q = Q (I‘BWS) 2«0 o S D'DISTURE 0,0)\(a
s  “A T, 29.92 . 307
Vg 24.b
Qn 29,449
o ,1"«", 010
Page of
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e _Frrpv USA ATC PROJECT No. __/4§- 02
SOURCE T-bo| DATE 312 -2 1
CALIBRATION SUMMARY
CMPD K. ¢ C[jJRVENO. 2 CMPD (oS /CURVE NO.  <—
Vo olcac | s ' carc|
TIME | CONC| RESPONSE |OONC | DIFF TIME | CONd RESPONSE | Coic | DIFF
Iy 44 | 284r0° |33 vy 036 vy | Sssrive | vyi|=/
1136 | (4.7 | 2929007 [120 | A Y8 | 458 | 596vi0% [rtyy | =T
/£25 | 43,3 2460|120 -2 (S22 1967 | 560008 (9751 1/
ISSE 461 | S Yeriw® |469 | T4 )61 57 2 rewé (LTS | #/0
SLOPE /4% Y int _ ©.43xi05 SLOPE 1.£9 Yint _£S/xi05
CONC @ Soor = 0.03 CONC @ Sevo: 0.0C
QD CS, /CURVE NO. 2 QMPD CURVE NO.
ooﬁ> calc | % calc| s
TIME c,‘ RESPONSE COI\K‘,Z\\ DIFF TIME | CONC| RESPONSE | OONC| DIFF
026 [2.39 | 3.43x0° |2 -2
149 (094 | 7.2300% |0.78 | =7
(528 2,50 |3.99K006 25713
LgSe 10,85 | 2.970007 |04 | 7T
SLOPE |y Y int (02 y /D€ SLOPE Y int
CONC @ 5000 >  giOA CONC @
RUN SUMMARY
| * T lam 22
RUN NO ., € Cos RSz
AVG MEAS TRS CONC, ppm <003 420 <o 0
SYS CORR FACTOR 0:8%5¢4 0,45 2.5y
CORR TRS CONC, ppm z0,0Y S 0Y 0.0 &~
OXYGEN CONC, % o, 0. o,
OXYGEN CORR FACTOR [ ot Lol (ol
OXYGEN CORRECTED TRS, ppm £0,0M G 01 <0,0
Page - of o ;\."'v
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REDUCED SULFUR FIELD DATA
Client __ [pyon USA source /-460] Date O3~ /2- 97
Cal Curve & Inst Data / Recovery Data _ 4 Analyst w3
H.S N
HpS ; cos cg?g CS;. c(éts\]%

TIME AREA {ppm) AREA {prm) AREA (pEm) TRS
20 | Uy S 7808437 Vb

142 ¢ S 66?1 43x

/424 c.IS2105 4,36
l43e S704:55] 4,13

1A CCaigin®| qup

/(@ SR ft yy3

1444 Celve®l 4,39

[yy4 SeevwC | 4.3

1ys2 L0427

1456 5,177 (0% 437

1509 C9or10°] Y43

/Sof S5+ |26

[S0¥ Talrwb | Y4y<

= oY, 29

Awrm&é 200 430 L0,0)
U
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REDUCED SULFUR FIELD DATA

Client fryom Us A Source 7-60 {( Date £-~/2- 87
cal curve __ 2 Inst Data | Fecovery Data - Bnalyst w/j3
H.S H
HS oo cos cggcsz 2. c(é:é

TIME AREA (ppm) AREA (ppm) AREA (ppm) TRS
1014 ND Sdlxiob] 4 MD

(120 ND 5.29110% Y.1Y MO
[0 ) S04 x10é| 4ox )

(224 ) Sy ol ya L Jp

2 Np SelyieC |49 M

1224 N©D Sdoxwe H. 22l M
970] ND g eur0® |4.2¢ VD
24y oo 5 6o xob | 4,2\ MD
pyg | D S 19x104 .09 WNp
nee | NO LA4X0E |1 NP

1556 | ND Sqfg109]q23 ]|l wND

1202 | WD A s VD

(3o | WO Y49/ we 143 v
(o | NT 5,5 0¢ lua || A0

e | pd ¢4 |yl AND
3 | e 564010 |y 23 ND
3| wg Sc@xol lysp|l ND

135 NG Syafaé | 423 YA\
i34 | MDD c(6roe | 4323l N®

3221 NU sqoydt [ Yol wo

122 Mo F437006 1120 ND

|34 Ap BRI oL R ND

Buv | pT SeSrwe |y ND

qye | AT S Lt | y=z0 NO

ek | p 0620 1400 AD

XA D SLa010° 4,23 ND

1qer | 2B CqAgen® |4 2| Wt

oY | M " 4077 | 429 N

Hos | e Tdiv oy | Y0y A

ez | dP e 1B

Wie | Mo Sa5rok 14,20 MY
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_ MASS fm.sx-.:u /?A i':l( o (L/’,J_\l,ﬂ_:,‘:
Ron No |
b HsfHe = (<003) (2%020) (60) (8,93r18™%) = <oi02
b CosfHr = (S (24 02y (6s) (/..s‘éuo"'/_? /40
CSZ/H(:_ (-(_0.074_ »(Ma%/oau)‘ (_(b,o)'r_ (7,.96 ((0.77) = «<0,0]
1 TRfHhr = <lyy
lon  MNo X

) I //2§/”/ =

. IL,: (QSI/{-’.!", -

| 1} (SZ//"-J/ =

R
1 '/}S/H’ =
o (O =

/e ) A

(<0.04) (24,020) (65} (833,{.) 5) - = <oo
(s08) (24039 (so) (bfer™ = 4,38

L iy

(< 002) (2%010) (60) (/%m)"’/= <o 0/

(<003) {o520) (60) (3.8342 ) e <00

(539) (i (eo) (1L67037) = w2

(<2.03)  (i¢s08 (60) (/,93//02 <0</




PRELIMINARY VELOCITY DATA

CLIENT 51 oNn

ATC PROJECT No. _/Y§-0 2

SOURCE 7-60 {(

DATE -7,//&/87

DUCT DATA
Dist fram far wall

BEquivalent diameter

Dist from ports to

to outside of port 7 =2 in. 2 x depth x width nearest disturbance
Nipple length — in. depth + width up- down-
Depth of duct g3 in. 2 ) ( ) stream stream
‘'Width of duct (rec) — in2 = T ) ft_:
Area of duct 1,S6  ft dia
LOCATION OF TRAVERSE POINTS MEASUREMENTS
Distance upstream of disturbance Distance Distance
a 1.0 1.5 2.0 1.0 1.5 2.0 1“:3‘: Di;:;_r fmwinnﬂde fmogwr"-:lde
,_,-5 24 duct | 24 duct =
ey A
;% 16 16— 1 i 053
g8 4 | 2 |32 Ly
3 8isv78 i TET 3 261/
8 Distance downstream from disturbance T'( "’6
4
CIRCULAR DUCTS N.9 _;’ 79
Traverse > (2.5 o1
point  (Percent of stack diameter from 6 (3. X (.3
on a inside wall to traverse point) = “7 | 7 2}
diameter 2 4 6 8 10 12 L -
1 14.6 6.7 4.4 3.2 2.6 2.1
2 85.4 25.0 14.6 10.5 8.2 6.7 8 (94 .3/
3 75.0 29.6 19.4 14.6 11.8 9 23,0 oY
4 93.3 70.4 32.3 22.6 17.7
5 85.4 67.7 34.2 25.0
6 95.6 80.6 65.8 35.6 10 0.4 A
7 89.5 77.4 64.4 11 323 /5. §
8 96.8 85.4 75.0
9 91.8 82.3 12 S| 4
10 97.4 88.2 "
g 3;.:; (3 o X |
: I 1.7 2.9
RECTANGULAR DUCTS
D 15 e 349
2 3 4 5 6 7 ] 9 10 1 12 lé 1.0 370
=5 1¢T 12.5 10.0 8.3 7.1 &3 586 50 4.5 4.2 [1 eae %7
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 0.0 41.7 35.7 31.3 27.8 25.0 22.7 20.8 ) Qsi9 to.3
4 87.5 70.0 58.3 50.0 43.8 38.9 35.0 31.8 29.2 (9 & Yyl
5 $0.0 75.0 64.3 56.3 50.0 45.0 40.9 37.5 o e -
6 91.7 78.6 68.8 61.1 55.0 50.0 45.8 2 s Y3.0
7. 92.9 8.3 72.2 65.0 59.1 54.2 ' q2.1 by, A
8 93.8 83.3 75.0 68.2 62.5 22 a4.$ ’-{S.‘{
9 94.4 85.0 77.3 70.8 23 Gb.g Qe §
10 95.0 B86.4 79.2 :
1 95.5 87.5 2y G4 y1.§
12 95.8
Page of .
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APPENDIX D

CALIBRATIONS AND CERTIFICATIONS

INCGRPORATED







CHEMICAL FILL HYDROGEN SULF 1DE
DEVICE TYPE WAFER DEVICE
LENGTH/GEOMETRY 30T3 WAFER

PART NUMBER 147-533-8110
METHOD OF CERTIFICATION GRAVIMETRIC
CERTIFICATION NUMBER 86-26833

‘RATE ¢ 1338 NG/MIN +/- SZ AT S@ DEG C
NOTE ¢

18 NOVEMBER 1886 BY:

' INDIVIDUAL DEVICE CERTIFICATION
The gravimetric method measures the weight loss per unit of time at the certification temperature. Traceability
is thus established by the use of temperature and weight standards traceable 10 N.B.S. standards.

Individual certification is acccmpiished by. (1) maintaining the device in a constant temperature chamber with a
purge flow of dry nitregen, and (2) weighing periocically on a semi-microanalytical balance, accurate to the
nearest 0.01 mg, until a steadv weight loss per unit time has been achieved. Temperature control 2nd accuracy
are better than * 0.05°C, referenceu against tersiperature stanoards traceable to the National Bureau of Stan-
dards. The semi-microanaiviicai vaiances are routinely serviced and calibrated by an independent service organi-
zation using M.B.S. traczavie wseicnt standards. Gravimetric permeation rate determinations are continued until
the standard error of the permeation rate meets the required accuracy at the 95% confidence leve!.

Validation of the certiticaticn croceaures and standards at VI() Metronics is accomolished byroutine certitication of
Standard Reference Material (SRE\%) perrmeation devices obtained from the National Bureau of Standards.
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CHEMICAL FILL

DEVICE TYPE .
LENGTH/GEOMETRY

PART NUMBER

METHOD OF CERTIFICATION
CERTIFICATION NUMBER

CARBONYL SULFIDE
WAFER DEVICE
$8F3 WAFER
147-653-7600
GRAVIMETRIC
86-38437

RATE: S% AT
NOTE ¢

DATE:

838 NG/MIN +/- Sé D C

18 NOVEMBER 13886 BY:

INDIVIDUAL DEVICE CERTIFICATION
The grawmetrlc mezhod measures the weight loss per unit of time at the certification temperature. Traceability
is thus established by the use of temperature and weight standards traceable to N.B.S. standards.

individual certification is accempiished by: (1) maintaining the device in a constant temperature chamber with a
purge flow of dry nitrogen, and (2) weighing periodically on a semi-microanalytical balance, accurate to the
nearest 0.01 mg, until a steadv weight loss per unit time has been achieved. Temperature control 2nd accuracy
are better than * 0.05°C, referencea against te:nperature standards traceable to the National Bu.'eag of Stan-
dards. The semi-microanaiyiical balances are routinely serviced and calibrated by an independent service organi-
2ation using M.B.S. tracaabie wweicnt standards., Gravimetric perrneation rate determinations are continued until

the standard error of the permeation rate meets the required accuracy at the 95% confidence leve!.

Validation of thecertitication crocea res and standards at VI(I Metronics is accomolished bvroutine certification of

Standard Reference Material (SRN) permeation devices obtained from the National Bureau of Standards.

S e




CHEMICAL FILL : CARBON DISULFIDE

DEVICE TYPE STANDARD EMISSION TUBE
LENGTH/GEOMETRY 2.8 CM.

PART NUMBER ' ' 117-020-6300
METHOD OF CERTIFICATION GRAVIMETRIC
CERTIFICATION NUMBER 24-308458

5681 NG/MIN +/- 2% AT S8 DEGsC

1® NOVEMBER 1988  BY: /ﬁ/b% &Y,MAM

V

Santa Clara, California 95051 U.S.A

408) 737-0550 - Telex:35-2129°

INDIVIDUAL DEVICE CERTIFICATION

The gravimetric method measures the weight loss per unit of time at the certification temperature. Traceability
is thus established by the use of temperature and weight standards traceable to N.B.S. standards.

Individual certification is acccmgiished by: (1) maintaining the device in a constant temosrature chamber with a
purge flow of dry nitregen, anc (2) weighing periocically on a semi-microanalytical bal;nce. accurate to the
nearest 0.01 mag, until & steacv weight loss per unit time has been achieved. Temperature control and accuracy
are better than * 0.05°C, raferenced against ternperature standards traceable to the National Bureau of Stan.
Jards. The semi-microanaiviicai Laiances are routineiy serviced and calibrated Sy an independent service organi-
2ation using M.B.S. traczabie vreicnt standards. Gravimetric permeation rate determinations are continued until
the standard error of the permeation rate meets the required accuracy at the 95% confidence leve!.

Validation of the certitication crocecures and standards at VI(1 Metronics is accomplished by routine certification of
Standard Reference Materia! (SF.7) permeation devices obtained irom the National Bureau of Standards.




WALTER H. KESSLER COMPANY, INC.

THERMOMETERS <% SES > HYDROMETERS

ONE-SIXTY HICKS STREET « WESTBURY, LONG ISLAND, NEW YORK 518 EDGEWOOD 4-4083

CIRTIFICATE OF CALIBRATION

This is to certify that the instrument listed below has been certified in our temperature calibration
laboratory using the most sensitive constant temperature equipment available. This calibration has been per-
formed against National Bureau of Standards certified master instruments in accordance with the procedures
outlined by ASTM E77-84 and NBS Monograph 150.

Certified for: FISHER SCIENTIFIC COMPANY

Description: THERMQMETER $#15-041A -1/51C IN 0.1 DEG DIV TOTAL IMMERSION

instrument Serial No.: 862-390- Date Cenrtitied: 5/30/86

Reading of N.B.S. Standard

Reading of This Instrument (True Temperature)

0.00 C 0.00 C

10.00 C 10.00 C
20.02 C 20.00 C
30.00 C 30.00 C>
39.98 C 40,00 C
49,99 C 50.00 C

The tabulated readings apply provided the ice-point reading taken after exposure for not less than 3 days to
a temperature of about 25°C (77°F)is 0.00 C . If the ice-point reading is found to
be higher (or lower) than stated, all other readings will be higher (or lower) by the same amount.

Serial and Test numbers of National Bureau of Standards certified instruments referenced in certification
of the thermometer listed above:

NBS TEST#,STD4'S:769543,217368/P14452,176240/P14452,176240/M44165,176240/

CALIBRATION TECHNICIAN:F. BURGHARDT Q.A.MANAGER:J KELLY
WALTER H. KESSLER COMPANY, INC.

/ /

——ﬁ




YT X F-1E "7 F=y a3 X o °-=

DYHACALIERATOR MODE
SERIAL MHUMEER :© M-V

-0 LATE CAHLIEBRATED :4-
N 1 :lrl

ey re
O]
()
"
)
]
i

ZTAHDARD TEMFERATLURE FAMGE

TEMFERATURE DIGITAL
-DEG C- SETTING

25 s
5 >zl
27 ISa
] R i)
e PeC )
== 405

[ T
fo L e e X

0 03 ~f T o0

[ RO R ]

O I % I kX ]

o de b b b

=4 T L

LN U DR i VY
W

L
)
L

XX

>

T

3w






- e

APPENDIX E

REFERENCE METHOD 15 ANALYTICAL METHODOLOGY
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DESCRIPTION OF PROCEDURES
~ ROUTINELY USED BY ATC, INC. TO
PERFORM REDUCED SULFUR ANALYSES
IN ACCORDANCE WITH
REFERENCE METHOD 15
ANALYTICAL METHODOLOGY

Total reduced sulfur (TRS) testing 1is performed using the general
techniques and procedures described in EPA Method 15. This section

. describes the instrumentation, equipment and procedures used by ATC to
. conduct reduced sulfur emission testing in accordance with the guidelines

given in the Metheod. Compounds of interest include hydrogen sulfide
(HZS)’ carbonyl sulfide (CO0S) and carbon disulfide (CS,) from
petroleum refinery sources. The equipment and techniques describea herein
have been evaluated by ATC personnel and have been found acceptable to
measure reduced sulfur emissions from regulated sources.

A continuous gas sample is extracted from the emission source;
scrubbed through a cold, buffered citrate solution (to remove particulate,
moisture and sulfur dioxide); transported to the mobile laboratory through
an inert sample line; and analyzed by gas chromatographic separation with
flame photometric detection.

EQUIPMENT AND INSTRUMENTATION

As shown in Figure 1, the system consists of a Teflon-lined probe, a
cold, 1liquid scrubber, a nylon sample transfer line, a gas chromatograph,
an integrator/chart recorder, a standard gas generator and the associated
pumps, valves and gases. This configuration is used regardless of the
source tested, but the GC conditions may be changed to achieve the desired
separation of compounds.

The Teflon-lined, stainless steel probe (of sufficient 1length to
monitor the gas stream without wall effects) is used to extract a gas
sample from the emission source. The probe assembly is configured to
allow the introduction of a trace gas (H,S) at the tip of the probe to
evaluate the performance of the entire anafytical system, and the tip is
directed away from stack gas flow to minimize particulate and moisture
entrainment. The probe outlet is plumbed directly to the sample
conditioning system.

The sample conditioning system consists of two 250-mL Teflon impingers
containing a citrate buffer solution. The Teflon sample line drops
directly into the first Teflon impinger which contains approximately a 2
molar solution of potassium citrate at a pH of 5.4 - 5.8. At this pH,
50, is selectively removed without affecting the reduced sulfur
compounds. The impingers are emersed in an ice bath to reduce the gas
temperature to 4 or 5°C, thus condensing the moisture. Particulate
matter is also removed by the impingers as the gas is washed with the

citrate solution.
AKX




\
SOURCE B .
: . -
ll — ) SHUT OFF METERING \O(
VALVE VALVE
TRACE GAS
— ™ . P v / - INLET {xt {x¢
1 L
. W FILTER SAMPLE | ROTAMETER
» 1 ( OUTLET ROTAMETER
ICE BATH
' \ MIXING CHAMBER r—
T o4 -
SHUT OFF METERING
GAS FLOW CITRATE BUFFER DILUENT VALVE VquVE o
) INLET |
e TRACE GAS DILUTION UNIT
~ ~SAMPLE CONDlTlONIN}\ /
~ -~ ~ - ~ — NOTES: 1, Trace gas fram the TRACE GAS DILUTION WNIT is routed
~ -~ ~ \/ either to the trace gas inlet (B} or to the gas cluwcma-
RECOVERY INLET (B) su;zrt.:[:l inlet (A) to check the recovery through the
2. Calibration gas fram the DYNACALIBRATOR is routed to
the gas chromatograph (A) during calibration.
ELECTRONIC INTEGRATOR/
TIMER RECORDER 3. All portions of the system except SAMPLE CONDITIONING
o are located in the mobile laboratory.
l‘. METERING
AIR VALVE
VALVE FPD . DILUEN PURGE GAS INLET
ACTUATOR .
Hy
-
AIR- SHUT OFF T
VALVE
= BACKFLUSH VENT X g
' METERING
VALVE
(a)
SAMPLE INLET
ROTAMETER ROTAMETER
CALIBRATION
GAS OUTLET CHARCOAL FILTER
VENT -<)-} R ILTE
SAMPLE r
VENT PERMEATION CHAMBER
(CONSTANT TEMPERATURE)
CARRIER 1 CONSTANT
: PRESSURE l
CARRIER 2 DEVICE
ANALYTICAL COLUMN 1
GAS CHROMATOGRAPH ; . DYNACALIBRATOR
FIGURE 1| SCHEMATIC DRAWING OF TRS ANALYTICAL SYSTEM
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The sample conditioning system (cold, citrate buffer) is located as
close to the sample port as practical to remove moisture and particulate
from the sample before transport through sample lines to the mobile

laboratory. This method of sample conditioning provides better recovery
of reduced sulfur compounds than heating the sample and/or diluting with
dry air. The citrate buffer solution removes moisture and particulate

matter which may absorb H,S during transport to the GC. By conditioning
the sample at the source, loss of reduced sulfur compounds in the sample
transport system is minimized.

The conditioning system has been evaluated by ATC personnel and has
been found to quantitatively pass all reduced sulfur compounds of
concern. Recovery of H,S through the scrubber is demonstrated before
and after each sample run.

The dry (approximately 1 percent moisture) gas is filtered through a
microfibre filter before transport to the mobile laboratory through an
unheated, nylon sample line. Nylon has been shown to be inert to the
reduced sulfur compounds of concern and 200 meters of sample line may be
used to transport the sample with greater than 95 percent efficiency.

The sample gas 1is transported to the mobile laboratory at 1.5 to 2.0
L/min by a diaphragm pump. With a sample line of 170-m x 4-mm ID tubing,
the sample residence time is less than two minutes. Forty to sixty mL/min
of sample gas are forced through the gas sampling valve and the excess gas
is vented through the constant pressure device. The constant pressure
device ensures that all samples and calibration gas are analyzed under the
same conditiomns.

The gas chromatograph is a Tracor Model 270HA or a Shimadzu Mini 2
with a flame photometric detector. The carrier gas flow is reversed with
the four-port valve during the analysis to achieve separation of all
reduced sulfur compounds on the 2-m x 3-mm OD Carbosorb BHT 100 column.
Column No. 2 is a 0.6-m x 30-mm OD Teflon tube packed with polyphenyl
ether on Teflon beads. The ten-port valve is used to inject the sample
from the sample loop. Both valves are solenoid operated and the switching
of each is controlled by digital valve interfaces triggered by the
electronic timer. A precolumn is not normally required for the separation
and a 1.6-mm OD Teflon 1line is wused instead. The sample loop is the
length of a 3-mm OD Teflon tube. Varying the length of this tube changes
the amount of sample that is analyzed during any injection. Figure 2
shows a typical chromatogram generated by the gas chromatograph.

The peak areas are measured with a Hewlett Packard Model 3390a
electronic integrator. The concentration of sulfur in the pgas is
proportional to the peak areas as well as peak height. A strip chart
recording of the peaks is obtained simultaneously on the same instrument.

The gas chromatograph is field calibrated for each of the reduced
sulfur compounds of concern. Calibration gas 1is generated using a
VICI-Metronics Model 230 Dynacalibrator. As shown in the schematic
drawing of Figure 1, the gas flow through the chamber and the diluent may
be varied to produce a 100-fold change in the calibration gas concentra-
tions. Permeation devices for each reduced sulfur compound, purchased
from VICI-Metronics, are gravimetrically certified by the vendor to
permeate at a known rate +5 percent. -
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HoFlow = 50 mL/min
Air Flow = 110 mL/min
25 mL/min

Ny Flow

45mL/min
4

§,2 Flow
Attenuation = 2
Chart Speed = 1 cm/min
Trailer Temp: 20°C

Detector Temp: 120°C

Column Temp: 60°C

?

Columns: 7' x 1/8"

(10-portvvalve)

Carbosorb
B HT 100
18" x 1/8"
Polyphenyl -
Ether
Event 1: 01 sec, Start,
Inject (10-port
valve)
Event 2: 90 sec, Load
Event 3:
Event 4:
Cycle time: 240 sec

- RETENTION TIME CONCENTRATION
COMPOUND (MIN) __(pPM)
H,S 0.64 21.9
) cos 0.96 12.0
cs, " 2.41 7.1
o FIGURE 2 TYPICAL CHROMATOGRAM

90 sec, Reverse Flow (4-port valve)

210 sec, forward flow (4-port valve)
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A known concentration of H,S to evaluate system performance is
generated by diluting 100 ppm H,S with dry air using matched

rotameters. A 5-10 ppm HyS concentration is introduced at the probe and
then at the gas chromatograph to determine the loss of HyS through the
system. Because the trace gas goes through the citrate scrubber, the

system recovery also includes moisture correction so that all results are
reported on a dry basis.

fatal
tration 1is monitored on

of the GC vent with a Teledyne Model 320 oxygen analyzer. This
measurement is an excellent indicator of leaks.

+ t+ha
Oxygen concen t

willc

+1
(S8

[+]
rt

All rotameters in the system are used to measure consistency of flow
and not actually to measure the gas flow. All critical gas flows (Dyna-
calibrator, trace gas, etc.) are measured at each time of use with a soap
bubble flow tube and a stopwatch. The calibration curves for noncritical
rotameters are verified periodically by the soap bubble flow tube method.

METHODOLOGY

Before testing begins, the GC is checked thoroughly for proper opera-
tion. A standard gas (a mixture of all reduced sulfur compounds) is
injected several times to verify compound retention times and to check the
response (peak area) with previously obtained calibration curves.

Before testing on a source actually begins, the sample line is placed
in position from the source to the GC set-up and rinsed thoroughly with
acetic acid, water and acetone to clean the surface. The sampling system
is 1leak checked by capping the probe and pulling a 10 in. Hg vacuum on the
entire system. The sample flow rate at the pump outlet is measured with a
soap bubble flow tube. A leak free system is defined as one having a leak
rate of less than two percent of the sample flow rate. Because the
sampling pump has a maximum vacuum capacity of 10 in. Hg and the normal
vacuum in the system is 1less than 2 in. Hg, the leak check procedure
subjects the system to significantly more rigorous conditions than during
normal sampling. The entire system simultaneously operated under slight
vacuum and any leaks during a run are indicated by an increase in oxygen
content and/or a reduction in the recovery of HyS through the system.

The train is then completely assembled and the probe is inserted into
the source. The probe is allowed to reach thermal equilibrium while gas
is being pulled through the system. An excess of a known concentration of
HyS 1is introduced at the probe tip and pulled through the entire
analytical system and then injected at the GC to check the recovery
through the clean system. After the recovery has stabilized, the standard
gas 1is disconnected from the probe and source gas is collected for a
minimum of 15 minutes to ensure the sample line is properly conditioned
before TRS concentrations are recorded.

Calibration curves are prepared for each compound before each test be-
gins and verified after each run. Each gas concentration is injected at
least three times to ensure instrument stability. The resulting calibra-
tion curves are made from the mean response of three injections of at
least three different concentrations. All gas flow rates from the dyna-

calibrator are measured at the time of use using the soap bubble flow tube
technique.




At the end of each sampling run, an H,S standard is again introduced
at the probe to check sample loss in the system. Trace gas recovery is
evaluated by injecting 5-10 ppm H,S gas stream at the probe tip and
recovering that sample through the sample conditioning and sample
transport subsystems. The same gas stream was then introduced directly to

the GC sample 1loop. The ratio of concentrations (based on calibration
curves prepared from certified permeation devices) corrects for TRS loss,
sample 1line 1leakage and moisture in the system. This factor is then used

to adjust all measured reduced sulfur compound concentrations to provide
. results on a dry basis.

If moisture collection is excessive or if the scrubbing solution
appears spent, the citrate buffer in the impingers may be changed. Under

.- normal circumstances, one batch of scrubbing solution is sufficient for

three 3-hour runs. Exceptions are noted on the field data sheets.
DATA MANIPULATION AND CALCULATION

Peak areas for the compounds of concern are transcribed from the
integrator output to data sheets by the instrument operator. All
integrator tapes are filed and the "Source Data" sheet is considered to be
the record of the test. The instrument operating conditions, calibration
data and recovery data are also transcribed from the integrator tape to
the appropriate data sheets.

Data reduction is accomplished by referral to calibration curves
generated from the analysis of known concentratlon§ of each compound.
Calibration curves fit the general equation of Y = aX". Coefficients of
this equation are determined using a Hewlett Packard 15-C calculator
programmed with a linear least squares program to give the best fit of the
points. Correlation coefficients (R® wvalues) are typically 0.98 or
better. Coples of calibration curves wused for data calculation are
included in the appropriate appendix of the report.

The following information is provided as a guide to the reader to
demonstrate the method of calculating TRS concentrations from raw data.
The general procedure involves the preparation of a calibration curve for
each compound of interest from gravimetrically certified permeation
devices and then the calculation of source concentrations using the curve
generated. Hypothetical data are included as an example.

The permeant concentration in diluent gas stream is given by the
equation:

C = 2604 P
MF
Where
C = concentration, ppm
P = device permeation rate, ng/min
F = diluent flow rate, mL/min
M = molecular weight of permeant
24.04 = molar volume at 20°C and 760 mm HG

IBCORPOAATED
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Example

Given a standard, extended-life H,S permeation device which
permeates at a rate of 2410 ng/min. The diluent flow over the
device is 543 mL/min, then

o L 24.04 x 2410 _
€= 3408 xs543 ~ >:13ppm

At least three permeant concentrations are used to construct a
calibration curve. Each calibration point is considered valid when the
mean peak area of three successive injections does not differ by more than
five percent from the peak areas contributing to the mean. The slope of
the calibration curve is given by the equation:

Y = axP or log a = b log X

Where
Y = response for concentration X
b = slope
a = constant

In theory, the slope of the calibration curve should be 2.0. Normally
calibration curves have slopes between 1.6 and 2.2. Slopes of less than
1.6 may be acceptable if the measured concentrations are clearly within
the 1linear region of the calibration curve. An example calculation is
provided in Table 1.

The calibration curve for each compound is checked after each run for
drift. If the calculated concentration exceeds the known concentration by
more than ten percent, a mnew calibration curve is constructed. Sample
concentrations must be calculated from the curve which yield the greatest
concentration values.

The "three successive injections" criterion outlined in the
calibration section 1is also applicable to trace gas recovery. The
equation defining trace gas recovery is:

$ Recove - Conc of trace gas recovered through the system
€ 24 Conc of trace gas measured at GC * 1008

The system correction factor is calculated by the following equation:

System Correction Factor = —100__
% Recovery

The concentration of the trace gas recovered through the system should
be within 20 percent of the known TRS concentrations. Recovery values of
less than 80 percent are normally unacceptable.

All measured concentrations are multiplied by the system correction
factor; thus all data is corrected for sample line losses and is expressed -
on a dry basis.

I MCOAPORATED i




TABLE 1

EXAMPLE CALCULATION

Calibration Point . 1 2 - 3 Y

Rnown Concentration' 10.5 6.41 2.92 1.39
B Peak A:easb

7 6 6 5
1 1.36 x 10 - 5.08 x 10 -~ 1.19 x 10 3.01 x 10

. 2 1.32 x 107 5.046 x 106 1.17 x 106 3.13 x 105
N 3 1.33 x 107 5.11 x 11.)6 1.19 x 10 3.08 x 105

Mean Peak A:e-b 7 1.35 x 107 5.08 x 106 1.18 x 1()6 3.07 x 105

Difference of Indivi-
dual Peak Areas From
Mean Peak Area .
1 1.5% 0 <11 21

2 1.5 <1Z <1X 22
- 3 <12 <1 <1 ' <1%
Calculated Concentration 10.6 6.33 2.89 1.40

Difference Between Known
Concentration and Cal-
culated Concentration <1z 1.2 1z <12

The slope of this st calibration curve is 1.86

a ppm, based on permeation rates and diluent flow

b
uv-sec

. QUALITY ASSURANCE

All GC calibrations are performed using gases generated from certified
permeation devices. The emission rate of each permeation device rate is
gravimetrically measured to an accuracy of #5 percent. The emission rate
is determined in a constant temperature chamber at a temperature which is
traceable to NBS standard. The constant temperature chamber of the ATC
Dynacalibrator 1is certified by the vendor at the same temperature as the
permeation device certification. All permeation devices are periodically
replaced to ensure that they are used only during the recommended life-
time. The known emission rate coupled with the accurate measurement of

the dilution gas flow ensures accurate generation of standard concen-
trations.




After preparation of a calibration curve from the linear least squares
best fit the data, the mean response obtained for each gas concentration
is used to calculate the concentration equivalent to the response. The
calculated concentration should vary 1less than 10 percent for the known
concentration except at the lower end of the curve. Near the detection
limit for each compound, variation may be more due to variation in
integration.

The sample system integrity is verified through routine leak checks
and determination of the recovery of HoS through the entire sampling and
analysis system. Recovery studies are conducted before and after each
3-hour run to ensure that at least 80 percent of the HyS introduced at
the probe tip 1s recovered at the GC. All source concentrations are
corrected for the lower recovery value.

All rotameters are calibrated with an appropriate soap bubble
flowmeter under actual operating conditions. Calibration graphs are
prepared for field |wuse. All flows are verified during the testing to
ensure that all flows remain constant. The actual, measured flows are
used in the calculations.

Pressures and flows are observed continuously and recorded during all
testing to ensure uniform operation. Periodic leak checks are performed
to ensure system integrity. Any unreasonable results are immediately
verified by checking the recovery of a standard gas.

All proceedings are recorded on preprinted data sheets. Daily
summaries of the testing are prepared at the end of each day to
consolidate the data. The data sheets and all integrator outputs remaln

on file at ATC for a period of three (3) years after the test.

The gas chromatographic columns and operating conditions are
sufficient to obtain separation of all the reduced sulfur compounds. The
method has been found to be free of interferences from carbon monoxide,
carbon dioxide and hydrocarbons. Sulfur dioxide interference 1is
eliminated by the citrate scrubber at the source. The cold, citrate
scrubber eliminates m01sture interference by reducing the dew point of the
gas to less than 4°C and the recovery studies correct the sample
concentrations to dry conditions.

The response of & flame photometric detector (FPD)may be affected by - -

methane (CH ), carbon monoxide (CO) or carbon dioxide (CO ). Because
CH, and CO are normally present in emission sources at concentratlons
less than 200 ppm and because both cempounds respond on the analytical GC
column in the same way as CO0p, it is not necessary to check for
interference from each. It 1is, however, important to demonstrate that
CO2 does not affect the instrument response to the reduced sulfur
compounds because CO, is present in many emission sources at high
concentrations (up to approximately 20 percent).

The ATC TRS analytical system was evaluated to document the lack of
interference by CO, and to document the recovery of hydrogen sulfide,
carbonyl sulfide, and carbon disulfide through the Teflon impingers
containing the citrate buffer solution. The gas chromatograph valving,
timing and operation of the system was identical to that described by the

| MCOAPOAATED l




ATC methods. The instrument conditions shown on Figure 3 were used during
the experiment, and the chromatogram on that page shows the separation of
CO, and H,S.

To document the recovery of H2S, COS, and CS,, gravimetrically
certified permeation devices were used to generate known concentration
standards which were purged through the citrate buffer solution. Samples
were analyzed at the inlet and at the outlet of the Teflon impinger
containing the citrate buffer.

HZS COS CS2
Area 1 3.59 3.05 1.69
Area 2 3.46 2.96 1.52
Area 3 3.51 2.90 -
Mean Area 3.52 2.97 1.61
Calculated Slope 1.89 4 1.94 4 1.68
. Y-intercept 1.55 x 10 1.58 x 10 1.17 x 10°
Recovery Gas Concen-
tration, ppm 5.2 4.5 1.2

Three successive 1n1ections at the outlet gave the following peak
areas (all multiplied by 10° uv-sec).

HoS CoSs Cs,
Area 1 2.80 2.63 1.37
Area 2 2.78 2.57 1.07
Area 3 2.61 2.41 1.44
Mean Area : 2.73 2.54 1.29
Calculated Slope 1.89 4 1.94 4 1.68
Y-intercept 1.55 x 10 1.58 x 10 1.17 x 10°
Recovery Gas Concen-
tration, ppm 4.6 4.2 1.1
Recoveries for HZS’ COsS, and CS, were found to be 88, 93 and 92
percent, respectively. HyS recovery checks are performed before and
~after each three-hour sample run, and the data is corrected to this
recovery factor. It is concluded that because COS and CS, recoveries
are greater than HyS recovery no additional correction neeﬁ be applied
to the source data. '
Because elutes from the column before H,S, the only reduced
sulfur compouna that could be affected by CO, in the gas is H,S5. To-

demonstrate a lack of interference, a gravimetrically certified H,S
permeation device was used to generate a known concentration of H,S in
nitrogen and then the same concentration was generated in 16 percent CO

and 84 percent nitrogen. Both samples were analyzed repetitively to

compare the re;ponse of st in the presence of C02.
@
WCORPOAATLO
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INSTRUMENT DATA
CLIENT ATC, Inc. ATC PROJECT NO. oRe
SOURCE _ 1] reduced sulfur testing DATE 12-22-86
. | —
GAS PRESSURE/FLOW TEMPERATURE - COLUMNS -
Hy: 30730 42 cem TRAILER: 76°F SAMPLE LOCP: 3" ynlined
AIR: 20/20 106 cco DETECTOR: 115°C BHT: 1/8" x 6'
Ny-1:60/30 31 cem COLUMN:  70°C PPE: 1/8" x 16"
N.~2:
TIMER PROGREM INTEGRATOR PROGRAM
EVENT 1 2 3 4
PROGRAM ! 2 3 4 LIST: METH @
CIRCUIT 1 2 3 4
. RUN PRMTRS
ON (min) 0 1 1 ) 2ERC = 18
ATT 2t =
ON (sec) 03 40 50 30 CHT Sp = ?.e
VARY (min) ] PK WD = 0.84
i 6.00 [ 6.00 | 6.00 | 6.00 TRen = o
CFF (min) 0 1 1 s AR REJ = 5008
OFF (sec) 05 43 | 53 32 RPRT OPTNS
VARY (min) 2. RF UNC PKS= @.B@PGE+an
6:0016.00 ) 6.00 | 6.00 3. NUL FACTOR=  1.GOGOE+8d
4. PK HEIGHT MODE HO
REMARKS 5. EXTEND RT NO
6. RPRT UNC PKS NO
: _ TINE TEL
d H.,S Separation 9.08 INTC # = 9
Cop and HpS Sep B.50 INTG 8 = -9
1.55 INTC#= 9
250 INTG# = 6
S, 2.70 INTG & = -9
== €0 3.48 INTG 8 = €
488 INTGS = 9
A 5.68 STOP
313@ CALIB TBL
X EMPTY
E Cmgd
0.49 €O
0.60 H$
Page of
L A < ——
TAR=03-9753 N:Amn TECHNOLOGY CONSULTANTS

1

»

FIGURE 3 INSTRUMENT CONDITIONS USED AND
CHROMATOGRAPH OBTAINED DURING INTERFERENCE STUDIES
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Five successive injections of 8.155 ppe H,S in nitrogen gave the
following peak areas (all multiplied by 10° uv-sec):

2.664 2.627
2.636 2.617 Mean = 2.616
2.611 Std Dev - 0.021

Five successive injections of 8.15 ppm HyS in 16 percent CO,, 8

percent nitrogen gave the following peak areas (all multiplied by 10
uv-sec):

2.608 2.611 - T
2.633 2.601 Mean = 2.616
2.627 Std Dev = 0.013

‘The 0.57 percent decrease in response (equivalent to 0.3 percent
concentration) between the two samples 1is not significant at the 95
percent confidence level. It 1is, therefore, concluded that the FPD

response to H,S 1is wunaffected by CO, at the concentrations normally
measured in emission sources.

-
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REF: (AY NCAC 2D .0517
(8) "A New Approach to Production Rate Measurement
in Sulfuric Acid Plants'),
Poilution Engineering, Nov '33, pp. 38 & 57
(C) NC DEM Air Permit i853R5

The subject reports for the 1/26827/83 tests
have bean raviewed and found acczptable. MNo
and 503 components from the front half segar
two results as shown in the summary to mor ‘ | =
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{C.65 T/hr H2S0y 0.577 0.122 0.5

rating) HpSOL+S03 0.592 0.1253 0.5
2- 1/27/83 3.125 05 80.36 25.72{(24.5) 27

(3.75 T/hr) HpS0,, 5.13 0.042 0.5

H2S04+S04 0.158 0.05! 0.5
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DIVISION OF ENVIRONMENTAL MANAGEMENT

February 21, 1983

MEMORANDUM
TO: Michael Y. Aldridge
FROM: Arthur Smoot AF~S

SUBJECT: Koch Sulfur Products, Acid
#2 Acid Plant Source Test
Premise #00118
New Hanover County

Enclosed is the report on the stack test performed on Koch #2 Acid (Sulfuric)
Plant January 27, 1983 and related AQ-16 and AQ-92. Please review and
transmit your findings and conclusions to the Wilmington Regional Field Office.
cfp

Enclosure

cc: Wilmington Regional Office
Central Files




DISTRIBUTION
Yellow Copy - Mon. Mgt./Central Files

Blue Copy - Regional Office
(Optional) White Copy - Permits
Enforcement
Stack Test

NORTH CAROLINA DIVISION OF ENVIRONMENTAL MANAGEMENT
AIR QUALITY REPORT

REQUEST FOR ACTION TO BE TAKEN
The item listed below requires action to ascertain compliance under Article 21, Chapter 143

of the General Statutes of North Carolina, concerning rules and regulations governing the
control of air pollution:

Name Address County
Koch Sulfur US 421 N. Wilmington New Hanover
Subject

Source test, Al(p) source inspection

Investigation Requested By Address County
Koch Sulfur

Remarks

Assgigred To Date
Wilmington Regional Office . 2/16/83

Investigated By Date Returned
Arthur Smoot 1/27/83 2/18/83

Action Recommended

Inspect by schedule
Investigation Report

Contacted Bill Edd of Koch Sulfur and Willis Nesbit of Entropy Environmentalist, Inc.
Acid plant #2 was tested 1/27/83. In the interval between runs the Sulfate plant

was inspected. None of the equipment listed in permit #4548R2 was in use as the plant
is shut down. Mr. Edd said the corporate decision about the future of this piant has
not yet been made. The stack test of acid plant #2 ran without incidents.

-~

crrespondenca To:

Slgnature jZLi%;i:é’ 125 2 jﬂyV*ﬁfé—*

AQ=16 Reviged November 20, 1679




SUURCE TEST
OBSERVERS CHECKLIST

N. C. Division of Environmental Management

n
O ed st S
’ Address: - Address : _#/é? LBy 1222/
’ z

Plant

socation: g ¢ 22/, L7 Phone: ?/Z - 75/ - 35y

Contact: _ A2 4/ &Lf Engineer: _M_M

Phone: Assistant: _;jf;;::{ AQ;LzﬁE/
B Other Personnel Involed Affiliation

Process Rescription: A 52, m«/a//éﬂ,‘ L2 M/’r“z——
< /

Process-Rate

During Test: /§5t7 ;Qbuc/é%ééll

Maximum

Process Rate: 57 xZ?éL,//55%ZL/
VN4

Burner Sizes
(Incinerators) pri: ‘ ] Sec:

TEST PARAMETERS

Duct - P PolTutant

Size: M/ 346 7 Sampled: fﬂz ; /'/2 S

Distance E. P. A, o 4

Before Ports: ____zgégf?y,c/,zaéf Method No. :

Distance T If method differs from £ P. A. method,

After Ports: /& //)Z explain:

Number of A S

Test Points: Aéch

Number

of Runs: \j?

Sampling Time. -

Per Run (min.): S%Cj For Method 5 sampling train record 4H,

Leakage gate (ft3/min.) Run #1 Run #2 529 #3

(0.02 ft%/min. or less) 2. O 0 2ils Y5, . C o

Time Started 24 hr. &:24 L0129 /27073

Clock

Time Ended 7 55 3 /3.2 7

Test Date(s) 120 R L2090 /2 Y&z
7 L ¢ -

Use Reverse Side for Comments .

See Graph on Reverse Side Request 2 £bpj ort
For Number of Test Points. L TNE, g7y /éfgzéj;yf7di—_’




REPORT CERTIFICATION

The sampling and analysis performed for this report

was carried out under my direction and supervision.

Date February 3, 1983 Signature é[éééz_\ 4! )M

Willis S. Nesbit

I have reviewed all testing details and results in this
test report and hereby certify that the test report is

authentic and accurate.

Date February 3, 1983 Signature

= V
D. %Eﬂes Grove, P. E.
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ZINC CORPORATION OF AMERICA .
—_— == 0300 FRANKFORT ROAD MONACA. PA 15061-2295 (412) 774-1020

June 15, 1992

VIA FEDERA RE

Pacific Environmental Services
3708 Mayfair Street

Suite 202

Durham, NC 27707

134 15

Attention: Mr. Dexter Russell

Re: ZCA’s Monaca and Bartlesville Acid Manufacturing Facilities

Gentlemen:

In a letter from EPA’s Ron Meyers, Zinc Corporation of America (ZCA) was askqd
to help EPA update and revise AP-42 by providing data on the company’s sulfuric acid
production facilities in Monaca, PA and Bartlesville, OK.

Zinc Corporation of America is the largest integrated U.S. producer of zinc metal
and the world’s largest producer of value added zinc products. ZCA operates a zinc
smelter in Monaca, PA and a zinc refinery in Bartlesville, OK. Both of these facilities
manutfacture sulfuric acid from sulfur dioxide gas generated while roasting zinc

concentrate (ZnS) using the Monsanto contact process.
if id Pr tion

Sulfur dioxide-containing gases from the roaster pass through a waste heat bniler
(Monaca only), cyclones and electrostatic precipitators and then through an acid plant
gas purification system. These latter systems prepare the sulfur dioxide for conversion
to sulfuric acid by scrubbing with weak sulfuric acid, removing sulfuric acid mist by
electrostatic precipitation, and dehumidifying by scrubbing with concentrated sulfuric acid.
The clean roaster gases will contain about 5-7 percent sulfur dioxide. These gases are
heated to 400-450 C and passed through a series of beds containing vanadium pentoxide
catalyst. This catalyst oxidizes the sulfur dioxide to sulfur trioxide. The sulfur trioxide gas
then passes through an absorption tower in which circulates 98.5% sulfuric acid. This
strong sulfuric acid absorbs the sulfur trioxide. Run-off from the absorber tower passes
to the drying tower where the water contained in the incoming roaster gas provides most
of the water necessary to produce standard 66" Baume sulfuric acid (93.19% H,SO,).




Pacific Environmental Services
Page 2
June 15, 1992

Table 1 provides a summary of specification for both the Monaca and Bartlesville
acid plants.

TABLE 1
ACID UNIT SPECIFICATIONS

ND_NM BARTLE L
Process Double Contact ¢ Single Contact
Catalyst Vzo5 ST V.0,
Manufacturer Monsanto-Enviro-Chem  Monsanto-Enviro-Chem
Acid Unit Capacity 300T/Day 7.4 7" 226  Tag <o
(Average Daily Production) 272 Tons/Day*® . =++-i 214 Tons/Day*? < (7 ¢ )
Primary Converter 3 pass 4 pass
Secondary 2 pass N/A
with Sulfur Burner
Average Volume 17600 SCFM 19,100 SCFM
Average 1991 Emissions
Sulfur Dioxide 348 ppm' 1150 ppm’
56 Ibs/hour 218 lbs/hour
Emission Factors T o i
Sulfur Dioxide “a9bs. so?/Ton " /7 2441bs. SO,/Ton |
oso, T _ of H,S0, S
v
1. Annual average SO, concentrations based upon hourly average continuous

emission monitoring data from 1991.

2. Tons of 100% H,SO,.

3. Includes H,SO, produced from burning sulfur as fuel.




Pacific Environmental Services
Page 3
June 15, 1992

Neither the Monaca nor the Bartlesville facility has conducted recent EPA Method
8 tests on acid plant off gases.

The calibration of the continuous emission monitors at both facilities is checked
routinely. Attachment 1 provides the most recent calibration test of the Monaca acid unit.

Please contact me at 412/774-1020 if you have any questions about this data.
Sincerely,

Jomas T Teoere

James D. Reese, P.E.
Director, Environmental Affairs

JDR/jo

Attachments




ATTACHMENT 1

215 E. HIGGINS RD., BOX 149
C0C anaLyTicaL, Inc. . HIGGINS D, 80
A DIVISION OF ENVIRONMENTAL MONITORING PHONE (708) 426-3331
CONTRACTORS INC. FAX (708) 426-1961

CONTINUOUS EMISSION MONITOR

REI.ATIVE ACCURACY AUDIT
PERFORMED FOR
ZINC CORPORATION OF AMERICA
MONACA FACILITIES
POWER PLANT UNITS 1 and 2, ACID PLANT

MONACA, PENNSYLVANIA
MAY 28 through 30, 1991

UNIT POLLUTANT MANUFACTURER SERIAL NO
BOILER 1 S02 LEAR SIEGLER 0261060V
BOILER 1 Oa LEAR SIEGLER 260069
BOILER 1 OPACITY LEAR SIEGLER 15403558
BOILER 2 S0a LEAR SIEGLER 0261061V
BOILER 2 (O LEAR SIEGLER 260070
BOILER 2 OPACITY LEAR SIEGLER 154035717
ACID PLANT SO, DUPONT 4464400464

Date Submitted: September 16,1991




C0)C ANALYTICAL, INC.

RESUITS SUMMARITIES

POWER PLANT UNIT NO. 1

SO2 ppn S0> lbs/10° Btu
Test No. Time RM CEM di RM CEM di
1 1033-1133 231.8 234.05 2.25 0.530 0.61 0.080
2 1145-1245 242.4 230.35 -12.05 0.555 0.61 0.055
3 1300-1400 276.4 305.20 28.80 0.632 0.71 0.078
Standard Deviation 0.0139
Confidence coefficient 0.0345
Relative Accuracy 18.5

POWER PLANT UNIT NO. 2

SO= ppm SO> lbs/10° Btu
Test No. Time RM CEM di RM CEM di
1 1455-~1555 340.9 331.93 - 8.97 0.845 0.80 -0.045
2 1603-1703 353.8 344.75 - 9.05 0.874 0.81 -0.064
3 1711-1811 353.5 339.98 -13.52 0.874 0.81 -0.064
Standard Deviation 0.01097
Confidence coefficient ; 0.0273
Relative Accuracy 9.83

—— ACID PLANT

SO. ppm
Test No. Time RM CEM di
1 0928-1038 324.1 319.3 - 4.8
2 1056-1156 385.7 372.7 -13.0
3 1240-1340 288.5 278.3 -10.2
Standard Deviation 4.17
Confidence coefficient 10.355
Relative Accuracy 5.91
10901 ZCA Monaca Page 4 REPORT




€0)C ANALYTICAL, INC.

Zinc Corporation of America
Monaca Facilities

Powerhouse
OPACITY SUMMARY
5-28-91 Test NO. Time Ave. Opacity %
1 1420~-1435 4,67
2 1436-~-1451 5.42
3 1452-1507 4.92
5-29-91 4 1130~1145 5.08
5 1146-1200 5.00
6 1201-1215 5.00
5-30-91 7 1142-1157 6.00
8 1158-1213 5.00
9 1214-1229 6.18
———p= ACID PLANT
5-30-91 Test No. Time SO> ppm
1 0928-1028 324.1
2 1056-1156 385.7
3 1240-1340 288.5

»
.
-
N
N
.
"
.
n
=
=
=
-
—
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CAL VALVE
FILTER/NOZZLE / }EATED LINE

HEATED PROBE SAMPLE CONDITIONER

INSTRUMENTAL
METHOD
SAMPLING
DIAGRAM

INSTRUMENT

TRIALER RACK | 1 MANUAL CONTROLS

' 2 MASS FLOW CONTROLLER
- 3 SERVOMEX 02 ANALYZER
— 4 SERVOMEX CO2 ANALYZER
~5 WESTERN REASEARCH SO2
6 TECO 10AR ANALYZER

EMC Inc.

ALTERNATE METHOD
TRAILER SYSTEM

03/03/91
GG | 03/05/91

ALTMETH.DWG




ZINC CORPORATION OF AMERICA - Monaca Facilities

Acid Plant

5-30-91

Test No. 1

_ 01 02 03 05 06 07 08 09 10

CHAN S02 S02 NOX co2 02 co NONE NONE NONE
UNITS PPM PPM PPM 3 E PPM NONE NONE NONE
PSCL 500 3000 500 20 25 1000 1.000 1.000 1.000
ZERO 0 o 0o 0 0 0 0.000 0.000 0.000
09:28 326

09:29 1329

09:30 328

09:31 330

ne 40




l ZINC CORPORATION OF AMERICA - Monaca Facilities
ACID PLANT
i 5-30-91
Test No. 1 (continued)
i 01 02 03 05 06 07 08 09 10
CHAN S02 SO02 NOX CO2 02 CO  NONE NONE NONE
UNITS PPM PPM PPM $ % PPM  NONE NONE NONE
' FSCL 500 3000 500 20 25 1000 1.000 1.000 1.000
ZERO 0 0 0 0 0 0 0.000 0.000 0.000
' 09:59 320
10:00 326
10:01 322
‘ 10:02 324
10:03 322
10:04 323
. 10:05 325
10:06 320
10:07 323
. 10:08 318
10:09 318
10:10 320
10:11 322
. 10:12 322
10:13 325
10:14 320
. 10:15 323
10:16 319
10:17 317
10:18 320
. 10:19 321
10:20 321
10:21 323
- 10:22 320
10:23 319
10:24 318
- 10:25 317
10:26 320
10:27 325
- 10:28 327
324, |
] oA




. ZINC CORPORATION OF AMERICA - Monaca Facilities
= ACID PLANT
- 5-30-91
Test No. 2
. 01 02 03 05 06 07 08 09 10
CHAN S02 S02 NOX CO2 02 CO NONE NONE NONE
- UNITS PPM PPM PPM $ $ PPM  NONE NONE NONE
ll' FSCL 500 3000 500 20 25 1000 1.000 1.000 1.000
ZERO 0 0 0 0 0 0 0.000 0.000 0.000
. 10:56 378
10:57 380
10:58 380
10:59 385
11:00 385
- 11:01 383
- 11:02 382
| 11:03 383
_ 11:04 385
- 11:05 390
11:06 390
11:07 388
11:08 387
. 11:09 390
11:10 391
11:11 388
- 11:12 390
11:13 391
11:14 388
- 11:15 385
11:16 383
| 11:17 385
11:18 388
11:19 390
11:20 390
11:21 390
11:22 399
11:23 395
11:24 393
11:25 395
11:26 391
we . 42




ZINC CORPORATION OF AMERICA - Monaca Facilities

ACID PLANT
5=30-91
Test No. 2 (continued)

ol 02 03 05 06 Q7 08 09 10
CHAN S02 S02 NOX Co2 02 Cco NONE NONE NONE
UNITS PPM PPM PPM % % PPM NONE NONE NONE
FSCL 500 3000 500 20 25 1000 1.000 1.000 1.000
ZERO 0 0 0 0 0 0 0.000 0.000 0.000
11:27 393
11:28 390
11:29 388
11:30 390
11:31 391
11:32 388
11:33 385
11:34 380
11:35 379
11:36 376
11:37 377
11:38 381
11:39 379
11:40 381
11:41 383
11:42 1382
11:43 380
11:44 380
11:45 382
11:46 384
11:47 387
11:48 385
11:49 385
11:50 385
11:51 387
11:52 383
11:53 385
11:54 382
11:56 379
11:56 381
3@577
[ 43 ’




i
' -—__ZINC CORPORATION OF AMERICA - Monaca Facilities
Acid Plant
5/30/91
l Test No. 3
01 02 03 05 06 07 08 09 10
_ CHAN $SO2 SO2 NOX CO2 02 CO NONE NONE NONE
' UNITS PPM PPM PPM % % PPM NONE NONE NONE
FPSCL 500 3000 500 20 25 1000 1.000 1.000 1.000
' ZERO 0 ) 0 ) ) 0O 0.000 0.000 0.000
12:40 259
. 12:41 252
12:42 245
12:43 238
12:44 229
. 12:45 221
12:46 213
12:47 206
. 12:48 199
12:49 193
- 12:50 187
. 12:51 180
12:52 176
12:53 171
12:54 167
. 12:55 163
12:56 159
12:57 156
. 12:58 153
12:59 151
13:00 150
. 13:01 154
13:02 172
13:03 202
13:04 235
. 13:05 263
13:06 282
13:07 295
. 13:08 302
13:09 305
13:10 308
e o




ZINC CORPORATION OF AMERICA - Monaca Facilities
Acid Plant
5=30-91

Test No. 3 (continued)

01 02 03 05 06 07 08 09 10
CHAN S02 SO02 NOX CO2 02 CO NONE NONE NONE
UNITS PPM PPM  PPM % % PPM  NONE NONE NONE
FSCL 500 3000 500 20 25 1000 1.000 1.000 1.000
ZERO 0 0 0 0 0 0 0.000 0.000 0.000
13:11 305
13:12 304
13:13 307
13:14 321
13:15 329
13:16 335
13:17 341
13:18 346
13:19 351
13:20 356
13:21 362
13:22 367
13:23 371
13:24 372
13:25 377
13:26 380
13:27 382
13:28 388
13:29 396
13:30 396
13:31 392
13:32 387
13:33 386
13:34 387
13:35 391
13:36 394
13:37 396
13:38 399
13:39 399
13:40 397
298.5
RN )




SOURCE IDENTIFICATION: ZCA ~ AC/D LrAxt DATE: ‘5;39"4/

: ]
RUN: AL OPERATOR: {'2 éﬂz‘l :
SPAN: SUp O- So© PP~

CALIBRATION SUMMARY

Cylinder Analyzer }
Value Response Diff Drift _
Identification Iime {Units)  (Units) (% of Spam) (% of Span)

___ Zero Gas ‘N o
—_ Mid - I

— nigh — #5 HE
Zero Gas

Mid
High

Zero Gas (045 . 12) ]

- :m:h To &1 L L T
~ High

Zero Gas
Mid
High

___Zero Gas o3 0 . /

___ Mid- ) 221 .6 273
Oy __ High

Zero Gas
Mid

High

P°s+3_ Zexo Gas 1370 . |
se—th | BE BRI
Zexro Gas

___Mid
—__ High

Final Test Cal - Initial Test Cal
DRIFT = x 100

Span 100

EMC performs all calibrations _through the complete sampling system and,
therefore, no sample system bias exists and hone is applied to the results.

SCLRCED.. RM(GG-SPECIAL)

en . 48
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DIVISION OF ENVIRONMENTAL MANAGEMENT
Air Quality Section

May 9. 1990

MEMORANDUM
To: Wavne Cook
From: Shannon M. VogelQﬂ“J

Subject: Wright Chemical Corporation
Riegelwood, Columbus County, North Carolina
Sulfur Dioxide and Sulfuric Acid Mist Emissions Testing of a
Sulfuric Acid Plant on April 10, 1990
Conducted by Pace labovatori€s, Inc.

A report of the subject testing has been reviewed and is found to be
acceptable., The results appear reliable anvl demonstrate that compliance
with the applicable emissions standard was achieved during the test
period.

The =2missicns standard that applies to the test facility is 15A NCAC
2D .(517., Emissions From Plants Producing Sulfuric Acid. which limits
sulfur dioxide to 27 pounds per ton of sulfuric acid produced and liwits
sulfuric acid mist to 0.5 pounds per ton of sulfuric acid produced.

The maximum produciion rate stated in permit No. 1394R9 is 240 tons
of sulfuric acid per dav\ During the test period the sulfuric acid plant
vas producing 213.0 tons pAr 24 hour period or 9.08\pounds per hour. The
crage sulfur dioxide emission vate demonstrated by\Lle test results was

pounds per ton of sulfuric acid produced. The avebgéi suliuaric acid
mist emicsion rate demonstrated by the test results was 08 pounds per
ron of sulfuric acid produced.

Compliance was demonstrated.

co: Central File by way of TCarl McCune
Michael Aldridge
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SOURCE SAMPLING REPORT
FOR
WRIGHT CORPORATION
Sulfuric Acid Plant Stack

Riegelwood, North Carolina

Revieﬁed by: Performed by:

PACE, INC. PACE, INC.

Charlotte, North Carolina Charlotte, North Carolina
2 .
/sz M %JK}M/QLH(
Pauil R. J nklﬂﬁ Jr. Ridhard B. McCain,—TTI]
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INTRODUCTION

Source sampling was performed on the sulfuric acid plant
stack at Wright Corporation, Riegelwood, North Carolina on
April 10, 1990. The purpose of the sampling was to
determine compliance with the permit limitations as required
by the North Carolina Department of Environment, Health, and
Natural Resources (N.C. DEHNR). Sampling locations are

shown in Figure 1.

The measurements of stack gas flow rate and pollutant
concentrations were made according to U.3. Environmental
Protection Agency and the N.C. DEHNR. Mr. Michael Aldridge,
N.C. DEHNR, and Ms. Shannon Veogel, N.C. DEHNR, were present

to observe the test proceedings.

The following sections of the report detail the summary of
results, the process and its operation, the location of the
sampling peoints and the sampling and analytical procedures

used.
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FIGURE 1




pace.

“laboratories, inc.

SUMMARY OF RESULTS

Tables 1, 2 and 3 present the summary of results from the
Isokinetic, sulfur dioxide and sulfuric acid sampling. The
\\\ mean sulfur dioxide concentration was 0.219 x 10°2 pounds
er dry standard cubic foot and the mean emission rate was
23 l.7 pounds per hour. The mean sulfuric acid mist

N

concentration was 0.676 x 107° poun per dry standard cubic

foot and the mean emission rate was 0. pounds per hour.

On April 10, 1990 the sulfuric acid plant produced 218.0
tons of sulfuric acid (1900%) in 24 hours, or 9.08 tons per
hour. Process data can be found in Appendix C. Therefore,
the sulfuric acid plant emitted 25.7 pounds of sulfur
dioxide per ton of sulfuric acid produced and 0.080 pounds
of sulfuric acid mist per ton of sulfuric acid produced (see

calculations in Appendix A).

Based on the results of the sulfur dioxide and sulfuric acid
sampling, the sulfuric acid plant at Wright Corporation,
Riegelwood, North Carolina was in compliance with the
allowable emission rate of 27 pounds of sulfur dioxide per
ton of sulfuric acid produced and the allowable emission
réte of 0.5 pounds of sulfuric acid mist (expressed as

sulfuric acid) per ton of sulfuric acid produced.
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SUMMARY OF RESULTS, SAMPLING PARAMETERS

Run Number 1 2 3
“\\\\ Date ’ 04/10/90  04/10/90  04/10/90
% Isckinetic 103.09 100.70Q 100.01
\\\\'Volume of Gas Sampled, 32.940 33.327 32.67E
SCF * Dry
S5tack Gas Flow Rate, 17599 .4 18009.¢9 17850.1
SCFM * Dry
Stack Gas Flow Rate, 20978.8 21613.5 21444 .9
ACFM
TABLE 2

SUMMARY OF RESULTS, METHOD 6 - SULFUR DIOXIDE

Run Number 1 2 3
Date 04/10/90 04/10/90 04/10/90
oncentration, pounds/ 0.000256 0.000198 0.000203
SCF * Dry
Emission Rate, lbs/hr 269.9 214 .2 217.0
TABLE 3

SUMMARY OF RESULTS, METHOD 8 - SULFURIC ACID MIST

Run Number 1 2 3

Date 04/10/90 04/10/90 04/10/90

Concentration, lbs/ 0.000000799 0.000000667 0.000000563
SCF * Dry

Emission Rate, lbs/hr 0.844 0.720 0.602

¥*ederF  29.92 in. Hg
**Nozzle, probe, filter
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PROCESS DESCRIPTION AND OPERATION

The Wright Corporation, Riegelwood, North Carolina,
manufactures sulfuric acid for various industrial uses. The

production of sulfuric acid involves the generation of S0z,

its oxidation to 30>, and the hydration of 305 to form

sulfuric acid.

Elemental sulfur is melted to remove ash and is fed into a
burner along with compressed, moisture free air. In the
burner, the air mixes with the liquid sulfur to form SO0z
which then passes to the #1 waste heat boiler. From the #1
boiler, the cocled S0z passes to the four pass converter
which oxidizes the S0z to S0a. After passing through the
first stage, the gases are ducted to the #2 waste heat
boiler and back to the converter where it is then ducted

through the three remaining stages. The SO5 exits the

then ducted through an economizer

converter where it is
before entering the abs rption tower. In the absorption
tower, the 350» mixes with H to form H=504. The exit gases
are cleaned in the candlestick mist eliminator before

exiting the stack to the atmosphere, as shown in Figure 1.
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LOCATION OF SAMPLING POINTS

The dimensions of the stack and the location of the sampling

points are shown in Figure 2. The stack cross section was
divided into 24 equal areas. The ports wége labeled A and
B. Each point was sampled for a period of 5\5 minutes per

point which vielded a total test time of™“0 minutes per run.
The number of sampling points was determined by the distance
from the last disturbance in the gas flow as outlined in the

Code of Federal Regulations, Title 40, Part 60, Appendix A,
AN

Meghag\i.




pacs.

CCOrQiores.re

337

_C
. »l‘——

192

1
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Location of Sampling Ports & Foints -
Figurs 2
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SAMPLING AND ANALYTICAL PROCEDURES

All sampling and analytical procedures used were those
recommended by the U.S. Environmental Protection Agency and
the N.C. DEHNR. Complete details are found in Appendix F

. . O ) .
which is a copy of the Code of Federal Regulations, Title
40, Part 60, Appendix A, Methods 1 thrqugh 4, and Method 8

(July 1, 1988 edition).

Sample point locations and velocity measurements were made
1

by Methods d 2. Gas composition was determined by
Fyrite and Method 3/on continuous bag samples. Method 8 was
used for the sulfur dioxide and sulfuric acid mist

determination.
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APPENDICES
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APPENDIX A

SUMMARY OR RESULTS
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Summary of Method 8 Sampling -Parameters

Wright Corporation  Riegelwood N.C.

Run Number

\\\\\\éate
DN

TT
FB

PM
VM
™
VMSTD

VW

\vmv
PMV
\ 0
“PCO2
PO2
PCO
h PN2

MWD

MW

s

DPS

TS

Sample nozzle dia., in.
Net time of test
Barometric pressure, in. Hg.

Average orifice pressure
drop, in. H20

Volume of dry gas sampled,
cu. ft. at meter conditions

Average gas meter temp.
in degrees F.

Volume of dry gas sampled
at standard conditions*, SCF

Total water collected in
impingers + silica gel, ML.

Volume of water vapor at
standard conditions*, SCF

Percent moisture by volume
Mole fraction dry gas

Percent C02 by volume, dry
Percent 02 by volume, dry
Percent CO by volume, dry
Percent N2 by volume, dry
Moiecular weight-dry stack gas
Molecular weight-stack gas
Pitot tube coefficient

Average velocity head of
stack gas, inches water

Average stack temperature, F

1
4/10/90
0.496
60
30.34

1.025

33.61

87.44

32.940

12.0

0.565

1.687
0.9831
0.00
20.90
0.00
79.10
28.836
28.653
0.84

0.1292

166.396

Sulfuric Acid Plant Stack

2

4/10/90

0.499

€0

30.34

1.095

34.61

97.27

33.327

17.4

0.819

2.400

0.9760

0.00

20.90

0.00

79.10

28.836

28.576

0.84

0.1330

166.63

3
4/10/90
0.493
60
30.34

1.098

33.94

97.40

32.675 —

17.5

0.824

2.460
0.9754
0.00
20.90
0.00
79.10
28.836
28.569
0.84

0.1319
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PSI Static pressure of stack
gas, inches Hg.

PS Stack pressure, absoclute

Vs Average stack vélocity, FPM
AS Stack area, inches sqgrd.

Qs Stack flow rate, dry,

standard conditions, DSCFM

QSW Stack flow rate, wet,
standard conditions, WSCFM

\\\\VéA Actual stack flow rate, ACFM
PERI

Percent isckinetic

FNP Net sampling points

638 Degrees F. 29.92 Inches Hg.

-0.012

30.328

472.9

6361.7

17595 .4

17901.3

20978.8

103.09

24

-0.012

30.328

437 .2

6361.7

18009.9

18452.7

21613.5

100.70

24

-0.012

30.328

483.4

6361.7

17850.1

18300.2

21444.9

100.01

24
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Method 8 Sampliﬁg Calculations Test Number 1

Wright Corporation Riegelwood N.C. Sulfuric Acid Plant Stack

Volume of Dry Gas Sampled at Standard Conditions
17.64 * VM * (PB + PM / 13.6)

VMSTD = ——cemmemmmcmmmmmm e = 32.940
™ + 460
Volume of Water Vapor at Standard Conditions
VMV = 0.04709 * VW = 0.565
Percent Moisture in Stack Gas
100 * VMV
PBMV = =memc—ccccmoeee = 1.687
VMSTD + VMV ’
Mole Fraction of Dry Gas
100 - PMV
MD = ~=cecme——o = 0.9831
100 :

Average Mclecular Weight of Dry Stack Gas

MWD = 0.44 * PCO2 + 0.32 * PO2 + 0.28 * (PN2+PCO) = 28.836
Molecular Weight of Stack Gas
MW = MWD * MD +18 * (1-MD) = 28.653
Stack Gas Velocity at Stack Conditions
VS = 5129.4 * CP * DPS * SQRT(TS + 460)/(PS * MW) = 472.9
Stack Gas Volumetric Flow at Standard Conditions, Dry

0.123 * VS * AS * PS * MD
QS = = e = 17599.4

., Stack Gas Volumetric Flow at Stack Conditions
QS * (TS + 460)
QA = ———mmmmm - = 20978.8
17.64 * PS * MD

Percent Isokinetic
1039 * (TS + 460) * VMSTD
PER] = ~—ccmmmm e = 103.09
VS * TT * PS * MD * DN * DN




pace.

laboratories, inc.

METHOD 6
SULFUR DIOXIDE CALCULATION FORM

Wright Corporation Riegelwood N.C. Sulfuric Acid Plant Stack
Run # 1

Yoo= 33,81 f5T 0T = 547.4 °p P = A.34 in. Hig Yo= 1.000 o= 1,025 in. Hg
i fit - bar i

ol

Voo = 17 .6 ‘
m Cshdd iri. H3

S0,, CONCENTRATION

Moo= OL,00980 dmegi Sml Vo= 24035 wml Y T 0.010 mi
: bl

t s l
Yoo = 0L 00 mi Y= 2l ml )
=0l &
" i Y -y } UV SNV

- - LT T Tk solr ] e .

C.. = 7016 « 11 e e e = (. Z555F-03 1h/dsect
50, v
i mi=td)

e
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METHOD 6
SULFUR DIOXIDE CALCULATION FORM

Wright Corporation Riegelwood N.C. Sulfuric Acid Plant Stack
Run # 2

Y= Ad.El ftT T = 557.3 °R P = 31,34 inm. Hg Y o= 1.0 P = 1.0495 in. Ha
it fit Dar ni

T - B L = 33.327 ft
m{=tdl ! im. Hg 1 -

50, CONCENTRATION

o= L0098 (neqr Aml Y= 158010 mi Y = (.01 mi |
t th
Yoo = JOHHL I wl Y= 2.0 mi
sixin a
. Mooy -y J LELY FNR Y
- - Bt T th solin Fy I, .
C.o = 7,08 x 1l e e = [,1983258-03 Lh/dscf

Gl y




pace. ]

“laboratories, inc.

METHOD 6
SULFUR DIOXIDE CALCULATION FORM

Wright Corporation .Riegelwood N.C. Sulfuric Acid Plant Stack
Run # 3

33.94 ft T = B557.4 °k F = 311.34 in. Ha Y o= 1,000 o= 1.09%8 in. Hg
fit ot it

mistd) ’ ir. Ha T

Moo= DL O0EET (meqldml o U+ = 1%.15 mi Vo, = B0l oml
L (941

Y = 100000 wml ¥oo= Sl

-+
t+
i
el
=
Pt

FAOE % L0 T mmmmmmmm e S e e R = 0, 2026E-03 lb/dscf
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Wright Corp

- 547.4 TR F = 30.34 in. Hg Y o= 1,000 Poo= 1.025 in. Ha

METHOD 8
SULFURIC ACID MIST CALCULATION FORM

cration Riegelwcod N.C. Sulfuric Acid Plant Stack
Run # 1

bar fii

Y V. P+ P/ 13.6 _

R b Ti 3
A v R S— K —mmmmm B e = 3z.940 f&°
mistd) it. Hg T
(0]
H_S0 CONCENTRATION
2 4
Moo= 000950 (neql Aml Ut = 3,95 mi Utb = .01 mi
. = 25000 ml Vo= 100,00 ml
soln El
i {y - Cr } Py ] ¥ ]
- it th SOl 3 e e v e m
Lalifl x 10 7 —=mmmmmes A ,7—————-—~——i! ——————————— = 0.7%92E-06 lb/dscf

mistd)




T

1
¥

Voo = 250,001 ml Yoo= 100,00 ml :
suln A
ML -y y 0N SN
o et T th 5ain & e . 3
= .08 o« 10 e e e = 0.6667E-06 1h/dscf
oo
4 mistdl
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METHOD 8
SULFURIC ACID MIST CALCULATION FORM

Wright Corporation Riegelwood N.C. Sulfuric Acid Plant Stack
Run # 2

-

o o3
3d.ni ft Po=

b

%]

; F F = 31.34 in. Ha Yo= 1.0 Fo= 1,035 in. Ha
] bar ]

[&]
i

Y = 17.6d —mommmmm—e e = 33,337 ft

Yoo
mistd) in. Ha T

H_ S0 CONCENTRATION

r
<%

o= 0L HIPE0 dmeal Sl Vo= d.d40 ml Vt“ = .01 oml

.......
G 1]
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METHOD 8
SULFURIC ACID MIST CALCULATION FORM

Wright Corporation Riegelwood N.C. Sulfuric Acid Plant Stack
Run # 3

33.94 % T = 557.4 °§ P = 30.34 in. Hg ¥ o= 1.000 Fo= 1.0%8 in. Hg
m bar fit
" y i { Pt + F 13.6 2 N
] - m IR mn o 3
L ) o= 176 e Y ST e e — e — = 32.675 ft
m{std) in. H3 ]

H_50 CONCENTRATION

Moo= 0.00980 (neq) Aml Y= 6.953 ml Ur = 1.01 ml

Yoo = 250,00 mi Yoo= 100,00 ml
salin =
Hoooy -V ) Y L
. - + th Sln El e e s
= .31 x 14 e e e e = L 5cE5E-08 1bh/dsct
o

mishdl




pace.

laboratories, inc.
EMISSION RATE CALCULATIONS
Method 6 Sulfur Dioxide

Run 1 17599.4 (DSCFM) X 60 (Min.) = 1055964 DSCF/HR
1055964 DSCF/HR X 0.0002556 LB/DSCF = 269.9 LB/HR

Run 2 18009.9 (DSCFM) X 60 (Min.) = 1080594 DSCF/HR
1080594 DSCF/HR X 0.0001932 LB/DSCF = 214.2 LB/HR

Run 3 17850.1 (DSCFM) X 60 (Min.) = 1071006 DSCF/HR
1071006 DSCF/HR X 0.000202e LB/DSCF = 217.0 LB/HR

Average 50, Emission Rate = 233.7 LB/HR

Method 8 Sulfuric Acid Mist

Run 1 17599.4 (DSCFM} X 60 (Min.) = 1055964 DSCF/HR
1055964 DSCF/HR X 0.0000007992 LB/DSCF = 0.844 LB/HR

Run 2 18009.9 (DSCFM) X 60 (Min.) = 1080594 DSCF/HR
1080584 DSCF/HR X 0.0000006667 LB/DSCF = 0.720 LB/HR

Run 3 17850.1 (DSCFM) X 60 (Min.) = 1071006 DSCF/HR
1071006 DECF/HR X 0.0000005625 LB/DSCF = 0.602 LB/HR

Average H_.s5g, Mist Emission Rate 0.722 LB/HR

Production rate was 9.08 tons per hour of Sulfuric Acid
during test on April 10, 1990.

Sulfur Dioxide Emission Rate of 233.7 pounds per hour equals
an emission rate 25.7 pounds of SO per ton of H.SO.

produced.

Sulfuric Acid Mist Emission Rate of 0.722 pounds per hour
equals an emission rate of 0.080 pounds of H.S0. mist per
ton of H=S50. produced.
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APPENDIX B

FIELD DATA SHEETS




TRAYERSE POINT LOCATION FOR CIRCULAR DUCTS
[ &
vies _
ICCCICCres, e

%

Plant W Rt Cokf. RiEGezwpon AC F

3
Date AL fo, 1990 %c °
Sampling location Sucfupic Acid pLAnT STHCY

Inside of far wall to cutside

of nipple (X) 9,57 g [ %
Inside of near wall to outsice of

nipple (nipple length) (I) [ l

Stack 1.0. (X-I) 0.0 7 .

Nearest upstream disturbance 0.59 dd /

Nearest dewnstream disturbance 2,3 dd

Calculated by il /l

brea 63617 W

SCHEXATIC OF SAMPLING LOCATICN

0.979 v | 8811 v 89.0]

h 2 3
Travery [4 [l TRavERSL PQuET LECATICH
oint FrACTIcN Esus 1 uag ) N1PPLE FROY GUTIICT OF MPPLE
Wi of FTacx1 6 $Tacxip £18 RE22ET 11 men LENGTA (8 67 CaLURN A L
{ | 0.62 1 90.0" | . 89 s’ | 3.39
2 | o007 | ¢w3 | | 7.8
3 | o.18 | Je.b2 | (212
A | o077 | | (543 | I 17.43
s | o025 | | _22¢0 L 1 1 adw
¢ 1 o350 | | 2244 | 3354
7 I o.pud | | 5796 5740
2 | 0.750 | ¢7.50 69.00
g 1 o,825 | 24077 7557
(o | o.882 | 19. 3% £0.8%
1 0.933 | £3.497 l g 47
1z |
|
|
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METHOD 2 GAS VELOCITY AND CYCLONIC FLOW DETERMINATION

Plant and City WRIGHT 6okl R)cGeziosd 4/.¢, Run Date 6"#//0’/90
Sampling Location Swefutic Aep | PLANT _ST7H¢k Clock Time po1s
Run Number _ /  Operator _A2m I/LJ&A Amb. Temp., °F __ ¢ 2

Bar. Press., in. Hg Zp. 344 Static Press., in. B0 _—-0./¢

Stack Press., in. Hg 30,328 Static Press., in. Hg __~0.2/2-

Stack Dimension, in. - Diam. or side 1 9o side 2

Pitot Tube (C,) £.84 Pitot Tube Leak Check <0.1 @ _ 43  in. H,0

Fileld data
Velocity Cvclonic flow determination
Traverse| - head s Angle (=)
point Position,| (4pg), Stack temp., Apg at 0 whichlyit’-lds
number in. in. H,0 oF reference a nul
A 2 n 24 A A A A A
/ 2 39 2,01 0,08 /106 [l +5.03 +0.05 J0 12
Z 7.53 0.0 3 O. 10 leb bbb +~0, 00 +c.03 o 9
E{ 12,42 0.03 90.07 y177} 16t +0.0} +p.0f & 4
A {743 0.04 0.0 160 A 05D +e.el f) 2
S 24,00 0.0/ 0.02- 07 Leb O.0p 0.00 ¢} 3
A 33:54 0.01 0.0/ 7% 2 7 =00l P A
7 £9.4¢ 0.0 | o.,0l 167 s -0.02 0.00 g9 )
v 6q.00 0.0Z 2:01 1o 7 148 -0.02 5.0 /0 =)
4 75,57 0.0 | o.01 le7 [b8 0.5p —cp3 [2 4
[o go.58 p.0 o0l Ll [ b3 O.Lp - 0.04 o g
7] 7547 0.0 | o.cl el Lbg 2.0 —g.t2 o 7
12 79,6 0.04% | 0.05 {6l Mo B ~0.0) 0.0} 5 >

Average angle (x)2

a Average of (=) must be < 10 degrees to be acceptable.\/'

7.8°

v.173]
NOMAGRAPH DATA
o AH@ /5:£ Tm j{) ™M 2% PS/Pm ©£.999 ¢ /'07 Db —lﬁai

AD D--O3b/ T 170 DN. 0.440 DN, 02.':’/‘/"?? Ref. Ap

01 ‘/68

032 W, 77
") 89
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METHOD 6 SULFUR DIOXIDE FIELD DATA

Plant WA CINL/ ﬂ[[éﬂu/lb/) NC Ambient Temp., °F G4
Run No. Vi Very lmportant — FHll In All Blanks Bar. Press. "Hg 3.3 ‘/ Heater Box Selling, °F /\//"
Location __ SV FVlli.  AD P27 STHCE Leak Checks: Beg. @ 15" ___Q_’a_‘)}___ Meter Box OH@ _L @‘J Y LU0 Probe Tip Dfa., in, 0. 496
Date 2+ //v / ki nd@ssm 0002  Assumed Tm, °F ‘20 Probe Length 2! _
Operalor Riom / war Pitotl Tube: % @ _ 32 _ “n0  DiyBub, °F Lol Probe Heater Seiling £ %
Sample Box No. @ __i__ “H,0 Woet Bulb, °F 77 Average Op 2.035" op 2.0352
Meler Box No. yi ‘76 s Slatic Pressure: -o.1b “H,0 Db - Wb, °F ¥ Average OH /.98 oH ____ Re!
Filter No. M8 -1 Start: 09/ Assumed Moisture % 2% Process Weight AL
Piobe No. / Finish: 1022 Ps/Pm 2:997 Steam Load i
Pitot Tube Cp p.ef Observer M’_'#Agency __N.C. DEHALe Facior Lv2 . Steam Pressure NA
\
Pitot Oriflice Manomelar Dry Gas Temp. Pump .i
Manomeler [fa12)] °F Vacuum fion Implinger Slack )
Clock Dry Gas {Op) In 11,0 intig Temp. Teamp. Temp.
Point Tune Moter, Cu. FL. intl,G Desitad Actual Intol Outlet Gauge *F l F *F % CO, % O,
!
A | s geBo0 | vz | Jud | 1 | b€ | 08 | £S5 NA | A | p?

2% §05.5% | p.oz lad | Ly 13 9 5.5 NA | o3 )
5 2710 | L.z jood |t 7 L9 5| NA 5 (45
72 7247 s02 J.14 144 50 70 gs NA sz 16S”
Jv 87396 | 0.0z | Jas | 114 | 56 7, | 55| N 53 | Jo7
12, 75,49 0.0l 0.5y | 05§ o7 7! DS\ NA |55 167
15 3760‘) o.ol 0SS 0.5% 147 72 "’-Q /\//’ 5{i _Z(L(/
171 | 87775 | pol | _osy | o558 | 90 73 | a5 | pl A (69
70 57653 .o1 | o.s51 0.5%| a4 | 74 | as| N4 55 [ir%
22 §g0.08 0.2 /j /,/‘/ 177 1L 5. /V/l b /70
25 2¢l.s | ooz )14 L1 | loo 7% e NA 57 /67
883,08 | v.0 3 171 1.7) | o4 79 | #.5 | NA 58 | W
A £54.57 | p.os ss | 288| 99 b /o | NA 54 165
2 287.2) | 0.04 225 | 225 | 2 g2 o | NA 52 10

Sats

\
SIS [ E|BN ISR =T e e A s
N
~i
\

‘4

s 88528 | 0.03 -7, | 02) | 107 | g4 g.< | NA 53 | /67
Th | 89105 | 0oz | (0 | 10 | po | 86 | s | WA | 55 | /69
/o $9252 |loo) | 0.55 | 0.5% | 09 60 | 451 NA 50 /19
2y 993,67 | 0.01 0.58 v.s5 | /ot 68 | 45 | NA 57 /8
15 894.81 | 0.0p | 058 s | s | 27 | 45| NA 57 b9
176 | 89553 | o0l | 058 | osx | /04 | 47 |45 | WA 57 | /L8
Lo £97.¢7 | 9.01 0.58 | 055 lo2 6 | 45 | NA 58 4]
224 g98.22 | 0.0) | 0.5% | o585 | Joz | 8& | 45 | N4 sp | s
" 25 %99.30| 00! | 0.5% | 0.5¥ | f0/ 89 | 4< | wA 58 s~
1t | 276 | 90499 | g0l | o555 | oxs | Jor | G0 | 4.5 | NA 59 |l
3o Yol '
VZ { for /.( Min l/i“e < /IUZ LI TIRY 1) \

e
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, METHOD 6 SULFUR DIOXIDE FIELD DATA
Plant Wt’(’il/ L'Uﬂﬂ , ﬂlﬂﬂu&b v L 3 3 7‘ Ambient Temp., °F L[//}
un No. ery lmportan} — n anks ar. Press. ” 0- Heater Box Selting, *F N
roca::on Ji/FVﬂ 1 Aty PLrs mil:ea: ICh':sck‘s: '". l "'\" B_'__'(M_LL_ :,Aele:’ Box o':?@ A f‘r/ Yu __[£0 Prol:e Tip Dla.."In.g 2.499
Dale 04 /1v])90 nde " 0007 ___ Assumed Tm, °F ¢ Probe Length
Operator ' ZM } l\/&é Phiot Tube: @ 3.7 "H,0 Dry Bulb, °F let Probe Heater Selling £5 %
Sample Box No. { st @ .____‘.LL “H,0 Wael Bulb, °F 77 Average Op _0.£35 op 32
Meter Box No. (9L s Static Pressure: - 0,/6 H,0 Db - Wb, *F 29 Average OH _/ 76 OH
Filter No. m g i ZI Start: /os” Assumed Molsture % _2 7; Process Weight
Piobe No. ot 2 Finish; 1208 Ps/Pm 2, f77 Steam Load
Pilol Tube Cp 0.6+ Observer . K¢ id4e Agency AL DEHAR .  CFactor /. /)f . Steam Pressure
Pitol Orilica Manomeler Dry Gas Temp. Pump
Manometer {OH) *F Vacuum Box Impinger Stack
Clock Dry Gas (feY1] in 1,0 intig Temp. Temp. Temp.
Poinl Time Moler, Cu. FL. n 11,0 Desirod Acival Inlot Oullet Gauge *F *F *F % CO, %0
4 0 91900 | po2 | s194 | 114 64 | 84 | 50| 44 55 |\ 7
2 2 920,54 | 0.02 l14 114 55 g5 | 5o VA | 53 e
3 5 92203 | ppz | g4 | 414 | 42 g6 | 5o | A 51 | /%
4 1 7k 923591 po3 | _£7) | L2 | 95 | 87 | 70 | W 52 | _lbs”
s |t 9253 | poz | J14 | 444 | 99 | §8 | 5o | NA 52 | _Jl
¢ 2k | 92087 s | 058 | 0.5% | 702 | 89 | 3, | w4 54 | ju7
7 |t | 92803 | potr | 058 | o<B | fol | g5 |30 | WA | 5 | ju7
g | /7 | 92900 | p.ot | 058 | 058 | fZ | 90 | 30 | A 55 109
9 | 20 930.28 | 0.0/ | 0.5 | 0.5% 0z | 90 | 30 | WA 55 | u§
0 | 2202 | _931H2 |00z | gyt | L1t | fo3 | G0 | Lo | N4 | 5L | /b€
u | 25~ | 9329 (o2 | L) | LT ] s> W | 70 | M 5t |_l6s
/2 | 27k | 93469 |ow3 | 7] | LU | 0> | 9] | 70 | 4A 54 | 1v8
B )| 2 936,47| 9.0 | zes” | 2.85 | 99 | 9/ |wpo | w4 S5s | lb7
2 ) 3h | 93895 | god | 225 | 225 4 | G2 |es | WA | 55 | 4
3 |4 40,78 | p.04 | 225 | zas | w7 | 94 |6 | MA ss” | g
d |\ 7k | 9434 0oz | g0 | 4] | ) | 94 | s | NA | S | 169
s Q4436 | pol 058 | 058 | [z g4 | 30 N 5¢ 6%
G | (20 | 94555 | ol | 058 | 0S¥ | y3 | 94 | se | N4 | 57 | /67
7 | s 946,70 | 9.0/ | p.58 | p.S8 | yd | 94 |30 | N4 | 5E | /bl
& | 17 | 9478s| vo1 | 558 | .58 | us | G4 |30 | w4 3 ¥
g | 2 949.0) | 001 | pse | os8 | Iip 95" | 32 | M4 5% [bb
ro | 224 | _Fsous | s.0l p.5B 0.s8 | /w9 | 95 | 30 | NA 59 [l
(|25 | 957.29| 0ol | 055 | 958 | fog | 95 |30 | NA 59 | 16
(2 | 27 | 152490 | b0t | 0.5B | 058 | w8 | G4 |30 | NA | G0 | [p4
3 9534/
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METHOD 6 SULFUR DIOXIDE FIELD DATA

Plant AJAI&'HT COKP-, LUEGELWEED M. C, Ambient Temp., °F 7 /
Run No. 3 Very Important — Flil In All Blanks Bar. Press. "Hg 2.3 ‘1‘ Healer Box Setling, °F NA
Location Sve FUi(, ACiD PLT _STACLY  Leak Checks: Beg. @ 15° ___£y©12~ __ MelerBox OH@ _L B y Y= _[.00 Probe Tip Dia., in. 24196
Date 04 /10 [90 End @ 7 " 018 Assumed Tm, °F 90 Probe Length 8' 6.5 lined
Operator ’K’éM /U@A Pitot Tube: ppdtSf @ 3.7 "H,0 Dry Bulb, °F (bb Probe Heater Selling 85 %
Sample Box No. Ié [%éHfsf/ @ i “H;0 Wel Bulb, °F 77 Average Op & 235~ op L0322
Meter Box No. /90( Static Prassure: ~0,b "H,0 Db - Wb, °F 29 Average OH ___/. 98 OH Ret
Filter No. mMe-3 Start: [3co Assumed Moisture % 27 Process Weight Al
Probe No. 3 N Finish: 1o ] Ps/Pm 0999 Sleam Load N
Pitot Tube Cp 0. g‘j} Observer Mﬂlﬁ Agency ALL. DEHNL.  C Facior .29 . Sleam Pressure NA
»S’Aannoh e
Pitot Oritice Manometer Ory Gas Temp. Pump
Manomeler {OH) °F Vacuum Box impinger Stack
Clock Dry Gas (Op) in 1,0 intig Temp. Temp. Temp.
Point Time Meter, Cu. FI. in H,0 Desired Actual Inlel Outlet Gauge °F *F *F % CO, % O,
Al 9, Yobeze | pioz | 1,4 Lo 1A gl 4.0 NA S2 /69
ya 2'h 70144 | 0.02- )14 J.a 9% 90 4.0 ANA 57 A
3 5 269.€3 | 0,02 |14 114 73 9/ ) NA 53 (68
+ 172 770. % | 2.03 /.71 1,71 97 9, | & N4 55 | (68
s 1w 972,06 | o001 | os§ | 055 98 9 | 25| ANA S¢ (69
G | 12 913,65 | v.01 0.5% 2.5% 94 91 | 25| WA s4 (67
7 1S~ 9749, 2.0) 2.5% 0.5 /00 92, 2.5 NA 55 68
8 172 976 .00 | 0,6, 0.58 2.5 | oo G2 2.5 NA 55 /69
9 20 277,18 | ¢-o! 0.SB| 0.5% Jo/ T2 25 | N4 s /67
(o 221, 918. 32| o0.02 .14 Jotd 02 92 4o N s /66
I 25 979.7 | 0.2 )14 Jod Jos | 93 4.0 NA s2 s~
12 | 270 981,27 | .03 /.71 1,7 o | 95" | So | w~NA 57 | fee
B _| 2k 983.08 | p0S | 268 | 285 | po 96 8.5t NA SE /66
2 2 98534 | o | 205 | 28| le2 95 155 | WA 59 /6
3 5" 987.657| v.0S | 2.8¢ RES | o5 | 90 g | WNA 59 /68
A | 2 | 96541 ooz | lud | 14 | Jo6 | 97 | 40| NA | 59 | log
S| _l° G940 | 001 | 0SB | o58| /0] | 97 | 25| WA | fo I 7
b 12, 992.5 ) | 0.0l | 4,58 0.58 | (06 95 | 2.5 | NA [0 164
7 | s 993,40 0.p1 | _0.58 | 058 | Job 96 | 25| WA o loe
14 1772 994.71 | _o.0) 0.5 1 .58 Jus 95 | 3.5 | ANA (.o [b7
? 20 995 .¢l|_o.c) 0.58 0.58 | oy 9y | 28 ANA GO 16l

lo | 224 19691 0.0l 9.58 0.5% | _foH gs” | as AA Ll 67
H_{ 28 998.93 | g.0! 0.5% | 2,58 | [p4 95 |2a.5" | wA . /64
121 27h | 949.14 | o.01 0.58 | 0.5%| tos 95 | a5 | _WNA T, /et
30 1000. 2

—
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METHOD 3 - ORSAT AXND DRY HOLECULAR WEIGHT DETZRMINATION

Plant WRiGHT &,ﬁﬂl, Riettdueod N -C. Sample Location Sycpvaie A4cid AT STE
Sample Type - Continucus v Pump Leakfree @ 10" ? v
Oxygen Check 20.9%2 = 0.1 Fuel Type AeNE
Orsat Leak Check @ 4 min.: Pipet Levels - Leakfree ? v
Buret /3.6 - 306 =<0.2ml 7/

Run YNo. / Sample Date _g+#/w/5o  Ambient Temp. °F éf

Sampling Time (24 - hr clock) 99/8-/022- Analysis By _ A/
R | L l Z l 3 AVE o] \p,14 [Molecula Wi,
Cas (AcTTall Netliciuzll Netldctuzl] Neol % | ‘Peipr 1b/1» mcls
CC2 ' 0-© O.0 l o0 0.0 ‘ 0.0 0.0 | 6.0 J.L’.'. O.000
G .
2 2.5 |209] 209 |awg| 209 (206 | 2w50| 2| .088
cﬁ
” 2.9 0.0 | 209 loo | 2059 |oo | p-Dof 28 0.6600
N 00 1750] 20 | 79)] 20 bs )l 9q,d 28| 2548
P 20.9-%0, =AA lTo‘t:_'L 2%5.¥30
%L,

Ruzn No. Z Sample Date _0%/w/9v Ambient Temp. °F _/&
Sampling Time (24 - hr clock) pos -720% Analysis By WM

|cas S I R T A O AT e [ B ORAT e
ce2 | g0 | 0ol 0.0 lool po | oo loon | b 0. 000
G 205 | 29| 2).9 | 2091 209 |26 | 20.90| X% 6.6§%
¢o 20.9 00| 2.9 [ o] 209 {00 {p.co | 28 0-000
N 20 s | 1O 741 39 |75/} 79| 28| - 22748

7. 2"%:’_0* = WA Tetal 28.830

Run No. 3 Sample Date 0#//¢/90 _ Ambient Temp. °F _ %
Sampling Time (24 -~ hr clock) (30 1407 Analysis By s

Cas Rm{.d.ctuagi Net Actuﬁl Net:Acwa:: | Net Agg. ¥nlt, Iﬁbrl;ecﬁm
- O | D0 dpl 0.0 by 0.0 1o d.do\ ok 0.000
? 2.9 12051 205 1 205l 209 | 29] 0.9 | 32 (.b88
€ 2.9 | ool 2.9 |oo| A9 g0 000 | 28 0.000
N2 100 |74,| 200 |764| 20 j9g, 750} 28| 2248
e e | 7. e 4 Total  28.8 36
T g o
wood | 1.000-1 120

vicod Sarx } 1.003-1.150
|
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METHOD 8 SAMPLE RECOVERY SHEET

Plant W A1uT Conl  Riclmuwe> NC Recovered By W/‘*/‘Q'é
Sample Location Svifvgic fed PLT STIL Recovery Date_g4//e/ 40

Run Number / 2 2
Sample Date o4 /pe /50 o4 /re/ e pdlre /90
Sample Box Number "4 s &
Probe Number / 2 >
Filter Number me - | mE-2 ME-S

MOISTURE RECOVERY

First Impinger (80% Isopropyl Alcohol)

Impinger Container Number /=] /-2 -3
Description of Liquid Clear Clgoc Clvar
Liquid Level Marked v v v
Final Volume (wt.), ml A 7/ ¢
Initial Volume (wt.), ml /00 /00 /00
Net Volume (wt.), ml (8) ' < 36> < 34> {36 >

Impinger Container Number /-t /-5 /-6
Description of Liquid Uear Cear Clepv
Liquid Level Marked v v v
Final Volume (wt.), ml 230 235" 237
Initial Volume (wt.), ml 200 200 0
Net Volume (wt.), ml (g) 30 2SS 3

Fourth Impinger (Silica Gel)

Silica Gel Container Number /-7 /-8 /-7
Silica Gel, % Spent 507 bo% $V/o
Final Weight, & 2160 24t 2. S
Initial Weight, g F400.0 F00.0 F0.0
Net Weight, g /0 [ /b S

~
Total Moisture, g /2.0 /7"71 /7.3

Second & Third Impingers (H=z0=) |
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APPENDIX C

ANALYTICAL DATA
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METHOD 6 SULFUR DIOXIDE ANALYTICAL DATA

Client Name/City Wright Corporation Riegelwood, North Carclina Date (04-10-90

Sample Location: HzS50, Stack Analyst: RBM/DL Date Analyzed: 04-12-90

Volume & Normality of Standard Sulfuric Acid Sclution: 25ml of .0100N +/- 0.0002

Volume & Normality of Barium Perchlorate Titrant: 1). 25.6 ml 0.0098N
' 2). 25.4 ml 0.0098N

3). 25.5 ml 0.0098N

Average Normality 0.0098N

LABORATORY DATA

Total Sample
Sample Aliquot  Volume of Titrant (V4}, ml
Volume Volume
Sample Sample (Vaoin) (Va) ist 2nd Average
Number Identification ml ml Titration Titration Volume
1 WC Me-1 1000 2 24.40 24.30 24.35
2 WC Me-2 1000 2 19.00 19.20 19.10
3 WC M6-3 1000 2 19.10 19.20 19.15
N 4 Audit 1059 100 20 2.80 2.70 2.75
5 Audit 2551 100 20 6.20 6.25 - 6.23
\\\\\ 6 Audit 3707 100 20 15.10 15.00 15.05
Blank Voo N/A 20 0.01 0.01 0.01
AUDIT TRUE VALUES
Sample Identification True Value Obtained Value Percent Recovery
Audit 1059 200.0 204.8 102 4%
Audit 2551 470.0 464 .9 a8 .9%
Audit 3707 1100.0 1124.0 102.2%
Notes: Volume for the blank must be the same as that of the sample aliquot.

Replicate Validation :
ist titration
—————————————— = 0.99 to 1.01 or
2nd titration

the absolute value of
(1st titration - 2nd titration) ¢ 0.2 ml

Analyst Signature ~

4

4 44;16253p222§%%2222;:’ Reviewed By QQuQL%k&wJ}
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METHOD 8 SULFURIC ACID ANALYTICAL DATA

Client Name/City Wright Corporation Riegelwood, North Carolina Date 04-10-990

Sample Location: H=504 Stack Analyst: RBM/DL Date Analyzed: 04-12-90

Volume & Nermality of Standard Sulfuric Acid Solution: 25ml of .0100N +/- 0.0002

Volume & Normality of Barium Perchlorate Titrant: 1). 25.6 ml 0.0098N
2y. 25.4 ml 0.0098N

3). 25.5 ml 0.0098N

Average Normality 0.0098N

LABORATORY DATA

Total Sample
Sample Aliquot  Volume of Titrant (Ve), ml
Volume Volume
Sample Sample (Veain) (Va) ist 2nd Average
Number Identification ml ml Titration Titration Volume
1 WC M8-1 250 100 10.00 9.90 9.95
2 WC M8-2 250 100 8.50 8.30 8.40
3 WC M8-3 250 100 6.90 7.00 6.95
4 Audit 1059 100 20 2.80 2.70 2.75
5 Audit 2551 100 20 6.20 6.25 6.23
) 6 Audit 3707 100 20 15.10 15.00 15.05
\ Blank Voo N/A 20 0.01 0.01 0.01
AUDIT TRUE VALUES
Sample Identification True Value Obtained Value Percent Recovery
Audit 1059 200.0 204.8 102.4%
Audit 2551 470.0 464.9 98.9%
Audit 3707 1100.0 1124.0 102.2%

Notes: Volume for the blank must be the same as that of the sample aliquot.

Replicate Validation :
1st titration
—————————————— = 0.99 to 1.01 or

2nd titration

the absolute value of
(1st titration - 2nd titration) ¢ 0.2 ml

Analyst Signature/ﬁg/uw{‘ﬁ%é@/ﬂ/ Reviewed By pawq VZM
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PROCESS DATA

APPENDIX D

The quantity of 218.0 tons of sulfuric acid (100%) was

produced during a 24 hour period on March 8,

1990.




April 10, 1990

Richard McCain

Pace Laboratories, Inc.

1700 University Commercial Place
Charlotte, NC 28213

Dear Hr. HcCain:

In reference to the stack testing Pace Laboratories
performed on Tuesday, April 10, 1990f\I am transmitting
production data for incorporating into\your report. As
calculated and verifiable by records, which will be
maintained here, the quantity produced on the day of the
testing was 218.0 tons of sulfuric acid ()NOO%).

If you require more data or additional information for
preparing the final report, please contact me.

Sincerely,
WRIGHT CORPORATION

o [ T

Dann Dettman
Governmental Affairs Officer

DD:nl

P.O. BOX 402 . RIEGELWOOQOD, N.C. 28456 . TELEPHONE 919-655-2263 . FAX 919-655-9671




ce.

'Ioborcn‘ories, Inc.

Richard B. McCain,

W. Quentin Best

APPENDIX E

TEST PARTICIPANTS

III Air Sampling Manager
PACE, Inc.

Air Sampling Technician
PACE, Inc.
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APPENDIX F

SAMPLING AND ANALYTICAL PROCEDURES
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APPENDIX G

CALIBRATION DATA




ADOmIonES, nc.

CALIBRATION INFORMATION

NOZZLES

Each new set of nozzles purchased by Pace are first machined and
calibrated before being put into field use. Thereafter, whenever it
becomes apparent that a nozzle has been damaged, it is again machined
and recalibrated. A set of three is matched to within 0.002 inches
(Difference between high and low readings). Nozzles are checked prior

to each source test.’

PITOT TUBES

All pitot tubes used by Pace whether separate or attached to a sampling
probe were made by Pace personnel. Prior to being put inte field use,
they are calibrated. In general, if a type "S" pitot tube is

constructed properly, and not positioned too closely to the probe nozzle
or any other obstruction, it will have a Cp of 0.83 - 0.87. As long as
the pitot tube is not damaged its calibration should not change. All
Pace pitot tubes are made to have a Cp of 0.84. If a pitot tube does
not initially have a Cp of 0.84, it is altered until a reading of 0.84
is obtained. Pitot tubes are checked before each source test and
receive a complete calibration once a year.

DRY GAS METER AND ORIFICE METER

Complete meter box calibrations are performed annually. One point
calibrations at the average orifice meter and maximum vacuum readings
encountered during the compliance test are performed after each source
test. If the dry gas meter calibration factor differs from 1.00 by more
than +\- 0.02 then the dry gas meter is repaired and given an annual
calibration.

THERMOMETERS, FYRITES, ORSAT AND ORSAT BAGS _

Each new thermometer, pyrometer and thermocouple purchased or
manufactured by Pace is checked and calibrated before being put into
field use. After each source test each temperature sensing device used
on the test receives a one point calibration check according to U.S. EPA
guidelines.

Fyrites, orsat and orsat bags are checked before and after each source
test. If they do not function according to U.S. EPA protocol that piece
~of equipment is either repaired or replaced.

LABORATORY EQUIPMENT
Pace has a written quality assurance document that covers calibration

and maintenance of laboratory equipment. This includes calibration of
the analytical balance against Class S weights, and service contracts to
maintain traceability to N.B.S. Calibration of thermometers,

barometers, stopwatches and wet test meters are traceable to N.B.S. A
copy of our quality assurance document may be obtained by written
request. ‘




Iicborcroﬁes. nc |
METHOD 5 PRETEST - POSTEST CALIBRATION CHECKS

Plant WhieHs LedP.  Kiclziwor> NC. Calibrated by  7Z/0

Meter box number /9L Date 07;/09//40 + 4’///./?0
Dry Gas Meter

Pretest meter calibration factor, Y = /00 (within * 27)

Postest meter calibration factor, Y = oy, (within * 57 of pretest)

Recalibration required? Circle one: yes or If yes new Y =

Lower cal. factor, Y = — for calculations (pretest or postest)

Dry Gas Meter Thermometers

Was a pretest temperature correction used? Circle one: yes or If yes
temperature correction __— (within % 5.4°F over range)

Postest comparison with mercury-in-glass thermometer? (within *#10.8°F at
ambient temperature) Recalibration required? Circle one: yes o@

Recalibration temperature correction? _—— (within #5.4°F over range

f yes, no correction necessary for calculations if meter thermometer

temperature is higher; if calibration temperature is higher, add

correction to average meter temperature for calculations

Stack Temperature Sensor

Was a pretest temperature correction used? Circle one: yes or If yes
tempenature correction _—— °F (within #1.57 in °R over range)

Average stack temperature of compliance test, 27 °R

of ref. thermometer for recalibration #l (35~ #2 ¢35~ °R

10% of the average stack temperature)

Temperature of stack thermometer for recalibration #1 &3/ #2 £27 °R

Diff. between ref. and stack thermometer temps. #1 _ 4 #2 & °R

Do the ref. and stack values agree within *1.5%? Circle one o
If yes, no correction is necessary for calculations
If no, calculations must be done twice—once with the recorded values
and once with the average stack temperature corrected to correspond
to the reference temperature differential; both final result values
must be reported since there is no way to determine which is correct

Barometer
Was the pretest field barometer reading correct? Circle oner no
Postest comparison? _0,00b_ in. Hg (£0.1 in. Hg) RecalibratidmwFequired?

Circle one: yes or é:) If yes, no correction necessary for
calculations when the Tield barometer has a lower reading; if the

mercury-in-glass reading is lower, subtract the difference from the

field data readings for the calculations. Pretest Postest
Hg in glass &9.¢24 29. 36
Field 29.64 29.29°
Difference 0.0l b 0.000
Nozzle
Was the nozzle calibrated to the nearest .001 in.? Circle one: or no

ozzle #1: p.45¢ 0.496 0.99 7 2.496__ 0.497 : Averagé p 49¢
Nozzle #2: 0.4 9 0.49% 0.45g4 ¢.499 0. 499 : Average o 499
Nozzle #3: 0.498  o,45§ 0. 455 0. 495 0.497 : Average g. 498

Impinger Thermometer

Was a pretest temperature correction used? Circle one: yes or If yes
temperature correction _~— (within #5.4°F over range)




Test Number l

POSTEST DRY GAS METER CALIBRATION DATA FORM (English Units)

‘Date HIH ]010

Barometric Pressure, Pb= ):Q§<d” in. Hg

Meter Box No. (365

Dry Gas Meter No.

465

Plant WQT(J‘H[/COQP; RIEGELWOOD MN.C,
Pretest Y [ 00O

Orifice Gas Volume Temperature Yl (Q)
manometer g
setting, Wet test Dry gas Wet test Dry Gas Meter v.,p (t + 460)
inches H,0 meter, ft® meter, ft'’ meter, °F Inlet Outlet | Average |Time|Vacuum Y1 i%"
°F °F °F min.{setting v (P + All )(t 8"
Al Vw Vd t, ty -ty ty 6 |in. Hg 13.6
i o
Ao dio(29.384) (106,754 440
.07 to 10173 6a 195 | 45 | 1oegs fsoe| 1.0 [oufL0878:384) Jo7+ )
10.73.(29.354 + =52 ) (69 +440)
_ (24250 (lo1.5 £ 460)
10 5.5 [10a.5 |iszp| 7O [loof -
.07 10.73 69 lzo.s | 12 o4 ! 10.33(29.3544 527 ) (69+16)
10 : 29 Sl1a0 |l 2293590 (110 1 460)
: 15:29 : 001
.07 10.74 69 21 » o 10.74/ 24,354+ 55 )4 44160
V, = Gas volume passing through the vet test meter, ft.’ 1.001
Vd = Gas volume passing throught the dry gas meter, ft.’
tw = Temperature of the gas in the wet test meter, °F
t, = Temperature of the inlet gas of the dry gas meter, °F
i
ty = Temperature of the outlet gas of the dry gas meter, °F
o .
ty = Average temperature of the gas in the dry gas meter, obtained by the average of ty and ty °F
All = Pressure differential across orifice, in. 1.0 . t °
Y, = Ratio of acturacy of wet test meter Lo dry gas meter for each run

Y = Average ratio of accuracy of wet test meter to dry pas meter for all three runs;
tolerance = pretest Y t 0.05Y

P, = Barometric pressure, in. lip

0 = Time of calibration run, min.




Eorc‘ron’es. nc.

PRETEST ~ POSTEST THERMOMETER CALIBRATION

Client M/ Litdi ConP. Date 0/%/ 69// Gu ¥/,, /?‘o
Location __ Zittawes)d . AN.C. ' Ref. Thermometer #S
Pretest _Postest
Thermometer || Temp., °F Ref. Temp., °F Temp., °F - | Ref. Temp., °F
D #/565 | 70/ 70 7c 72)72 72
DGY # )5 .4p, @%,/70 7o — -
DGM # — — — —_ —
DGM # — — — — —_—
Impinger #1 1% | 7o 73 72
Impinger #2 { 20 7o 72 72
Impinger #3 ©9 o T2 72
Impinger #4 72 7 72 72 ‘
Impinger #5 70 To 72 79 |
WB # 2 70 7o 7/ 72 |
DB #, | 70 70 72 72
Box #1 —_ — _— .
Box #2 —_— — — —
Box #3 1 — — —_
Box #4 72/ 0 72 72
Box #5 o 70 72 72
Box #6 7o 70 92 7o
WB Omega 873 70 7o 73 72
DB Omega 873 70 70 72 7
WB Omega #2 7° o 72 22
DB Omega #2- 70 70 72 72
Probe g' #1 69 70 7/ 72
Probe &' #2 70 70 72 72
Probe— ' #1 - - ‘ — - :
Probe - #2 — - — — :
- - — i — - ‘




lcCorcrenes, |
RAC STAKSAMPLR CALIBRATION SHEET
Meter Box Serial Number: 1965 Barometric Pressure (Ps): 29.040

Leak Check @ 5.0 in. H=0: OK Date: 12-26-89 Calibrated by: JAB

Pump: OK Pump 0il: OK Clean Quick Connects: OK
Manometers: OK Dry Test Meter: OK Thermometers: OK

Lights: OK Electrical ChecR: OK Variac: OK

Vacuum Gauge: OK Leak Check @ 27" .: ¢0.001 CFM
Man. Orifice Cfe Cfa Tw ITa OTaq Ta avs- Time t
0.5 S 5.35 65.2 104.5 90.0 97.25 12.30
1.0 S 5.38 65.2 110.0 92.0 101.00 9.28
1.5 10 10.79 65.2 116.0 96.0 106.00 15.24
2.0 10 10.80 65.5 118.0 96.5 107.25 13.35
3.0 10 10.76 65.5 121.0 99.0 110.00 11.10
4.0 10 10.77 65.6 122.5 100.5 111.50 9.68
Calculate Y and -~He as follows:
CFu Po {Tq ava. + 460) ' 0.0317 .H (Ta + 460) t 2
= =1.00 ~He = { } =1.84
CFa (Po + -H/13.6)(Tw + 460) P (Ta + 460) Cr
Tolerances: Y =0.90 - 1.00 - 1.10 7 +/- 0.02¢ ~le 2 1.6 -1.84 - 2.1 Hey +/- 0.15 in.
CALIBRATION CALCULATIONS PUMP AND ORIFICE METIR
Mancseter Delta H 0.5 in. H:0
S X 29.040 { 97.25 + 460) 0.01585 {65.2 + 460) 12.80 2
Y= = 0.980 .Hq = ( ) = 1.630
5.35 (29.040 + 0.0368)(65.2 + 460) 29.040 { 97.25 + 460) 5
Mancmeter Delta H 1.0 in. H.0
S x 20.040 (101.00 + 460) 0.03170 {65.2 + 460) 9.28 2
= = 0.990 Ha = { Yy = 1.80%
5.38 (29.040 + 0.0737)(65.2 + 460) 29.040 (101.00 + 460) 5
Manometer Delta H 1.S in. B0
10 ¥ 29.040 (106.00 + 460) : 0.04755 {65.2 + 460) 15.24 2
= = 0.995 = { ) =1.793
10.79 (29.040 + 0.1103)(65.2 + 460) 29.040 (106.00 + 460) 10
¥ancaeter Delta H 2.0 in. Kz
10 x 29.040 (107.25 + 460) 0.06340 {65.5 + 460) 13.35 =
Y= = 0,99 Hy = { ) =1.912
10.80 (29.040 + 0.1471)(65.5 + 460) 29.040 (107.25 + 460) 10
Manometer Delta H 3.0 in. Hz0
10 x 29.040 (110.00 + 460) 0.09510 {65.5 + 460) 11.10 =
Y= =1.000 W, = { ] =1.939
10.76 (29.040 + 0.2206)(65.5 + 460) 29.040 (110.00 + 460) 10
Manoseter Delta H 4.0 in. Hg
10 x 29.040 (111.50 + 460) 0.12680 {65.6 + 460) 9.68 2
e = 0.999 -He = --- | ) =1.967
10.77 (29.040 + 0.2941)(65.6 + 460) 29.040 (111.50 + 460) 10




poce.

Pitot tubes requiring further calibration: None.

icboratories, ne.
TYPE S PITOT TUBE INSPECTION DATA FORM
Date: 07-24-89
Calibrator: WQRB
Specifications:
1.) Pitot tube assembly must be level.
2.) If pitot tube is damaged explain under comments section.
3.) 2z =AsinT («0.125) and w = A sin © (¢0.0312S)
4.) a ¢10° and B «5°*
I.D.  a.° a,° B,° B,® 7" 8" 4 4in. 2z, in. w, in. Py, in. Pg, in. Dy, in.
36'°'-1 1.0 1.5 1.0 1.5 2.0 0.5 0.730 0.025 0.00640 0.365 0.365 0.376
'3''-2 2.0 2.0 2.0 1.5 0.0 0.5 1.152 0.000 0.01005 0.576 0.576 0.376
40''-1 1.0 0.0 1.0 0.0 0.50.5 1.112 0.010 0.00970 0.556 0.556 0.385
54°''-1 1.0 0.5 0.5 1.0 1.01.5 0.960 0.017 0.02513 0.480 0.480 0.385
66''- 1 1.0 0.0 3.0 2.0 0.51.5 1.042 0.009 0.02728 0.521 0.521 0.375
9%'‘-1 0.0 2.0 2.0 1.5 2.01.5 0.902 0.032 0.02361 0.451 0.451 0.380
3' -1 0.0 0.0 0.0 0.0 0.01.0 1.057 0.000 0.01845 0.528 0.529 0.376
3" -2 0.5 0.5 0.0 0.5 0.50.0 1.044 0.009 0.00000 0.522 0.522 0.375
3' -3 0.5 0.5 1.0 0.5 0.51.0 1.044 0.009 0.01822 0.522 0.522 0.378
4’ -1 0.5 0.5 0.5 2.0 0.51.0 0.950 0.008 0.01658 0.475 0.475 0.378
4' -2 0.0 0.5 0.0 1.5 1.0 0.5 0.889 0.016 0.00776 0.444 0.445 0.376
4' -3 3,5 2.5 1.0 1.5 0.51.5 0.875 0.008 0.02290 0.437 0.438 0.376
4' - 4 0.5 3.5 2.5 1.5 0.51.0 0.837 0.007 0.01461 0.419 0.418 0.375
4’ -5 0.5 1.0 1.5 0.0 0.0 1.5 0.861 0.000 0.02254 0.431 0.430 0.374
4" -6 0.5 0.0 0.5 0.5 1.01.5 0.947 0.017 0.02479 0.474 0.473 0.379
5"-1 1.0 1.0 1.0 2.0 2.00.5 1.044 0.036 0.00911 0.522 0.522 0.373
5 -2 0.5 1.0 1.0 1.5 0.50.5 1.046 0.009 0.00913 0.523 0.523 0.373
5'~-3 0.5 1.0 0.5 0.5 0.51.5 1.045 0.009 0.02736 0.523 0.522 0.376
S'" -4 3.0 0.5 0.0 0.5 2.51.0 1.027 0.045 0.01792 0.513 0.514 0.376
6' -1 0.0 1.0 0.0 0.5 1.01.0 0.993 0.017 0.01745 0.496 0.497 0.376
6' -2 0.5 0.0 0.0 0.5 2.01.0 1.008 0.035 °'0.01759 0.504 0.504 0.376
6' -3 0.5 0.5 1.5 0.5 1.01.5 1.004 0.018 0.02628 0.502 0.502 0.377
6' -4 1.0 0.5 1.0 0.0 2.01.0 1.000 0.035 0.01745 0.500 0.500 0.375
8'" -1 1.0 0.0 1.5 2.0 3.0 0.5 0.841 0.044 0.00734 0.520 0.421 0.378
8' -2 1.0 0.0 2.5 3.0 2.02.0 0.871 0.030 0.03039 0.435 0.436 0.373
8' -3 1.0 0.0 4.0 1.0 0.0 1.5 0.90S 0.000 0.02369 0.452 0.453 0.374
8' -4 2.0 2.0 0.0 0.0 0.0 0.0 1.007 0.000 0.00000 ©0.504 0.503 ~ 0.378
8 -5 0.0 2.0 0.0 0.0 2.01.0 0.965 0.034 0.01684 0.482 0.483 0.380
8' -6 0.5 2.0 0.5 2.0 1.00.0 0.917 0.016 0.00000 0.458 0.459 0.383
8’9"’ 1.0 2.0 1. 1.5 1.0 2.0 0.895 0.016 0.03124 0.447 0.448 0.380
9'7''-1 0.0 1.0 0.0 1.0 0.0 0.5 0.905 0.000 0.00790 0.452 0.453 0.377
9'7°''-2 0.0 1.0 3.0 2.0 3.01.5 0.951 0.050 0.02489 0.475 0.476 0.377
12'6’’ 1.5 1.5 2.5 2.5 0.0 0.5 9.8Q9 0.000 0.0070S5 0.404 0.404 0.377
Comments: Only minor filing and cleaning required.
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METZR BOX
TEMPEZRATURE SENSOR CALIBRATICN DATA FORM
TOLERANCE: +/- 5.4 F

DATE: 07/25/89 BARCMETRIC PRESSURE: 29.419
AMBIENT TEMPERATURE, F : 72 RETZICENCT THERMOMETZR # 22 & a5
CALIBRATCR: WQR
FIRENC=E THERMCCOURLE
REFERENCE THERMOMETER POTENTICMETER  TEMFERATURE
PCINT # SCURCZ TEMPERATURE,F  TEMPSRATURE,F DIFFEIRENCE, %
Meter Box
12644 A, ice bath 35 3% -.20
B. © v¥ater bath 70 69 0.19
c. oil bath 122 120 0.%
D. 0il bath 170 163 0.6
12648 A ice bath .. B % -.20
8. watar hath . 70 : 70 0.00
c. oil bath pba] 124 -.17
D. oil bath n 1n -.16
13488 A, ice bath 38 n 0.40
B. ¥atar bath 70 70 0.00
C. oil bath 125 . 127 -.%
D. 0il bath mn 1 0.00
13488 A, ica bath 38 3% -.20
B. water hath n 70 0.00
¢. oil bath 126 128 -.2%
D. oil bathd 171 i 0.16
14014 AL ice batd B % -.20
B. watar bath 70 70 0.00
C. oil bath 128 128 0.00
D. oil bath 172 174 -.32
14018 A, ice bath kL] % 0.20
8. watar bath 70 n -.19
C. oil bath 129 131 -3
D. oil bath 172 172 0.00
18634 A. ice bath kL % 0.20
B. watar bath » 0 639 0.19
C. oil bath 130 130 0.00
D. 0il bath 172 174 -2
19658  A. ica bath 3 38 0.00
B. water bath n 1 0.00
c. oil bath 134 126 -.2%
D. oil bath 172 173 -.16

TEMPERATURE
DIFFERENCE

- — ———— - - — - - " - — -

(REF TEMP, F + 460) - (TEST TEMP, F + 460)

e i e X 100 <= 1.5%
REF TEMP, F + 460




CCorciares. ne PRCBE THERMOCOUPLE
TEMEEIRATURE SENSOR CALIBRATION DATA FORM
TOLZRANCZ: +/- 5.4 F

DATZ: 07/25/8¢ - BARCMETRIC PRESSURE: 29.419
AMEBIZNT TEMPERATURE, F : 72 TEIEINCZ THERMOMETZIR 322 & S
CALIBRATCR: WGB
RETERENCZ THEEMCCOUBLE
REFZRENC= THERMCMETER POTENTICMETZR  TEMPERATURE
POINT & SCURCE TEMPEZATURE,F  TEMPIRATURE,F DIFFERENCE, 7
Prote - £ -
-1 Al oil bath 92 92 0.00
B. 0il hath 262 %2 0.00
c. oil bath klk| 188 -2
4'-2 Al oil bath 92 9 0.00
B. oil bath om 23 -.14
c. oil bath 84 385 -.12
§'-1 A oil bath - LX) 8.36
B. oil bath 262 243 )
C. oil bath 392 ki:1] -.35
§'-2 A 0il bath 97 % 0.18
B. 0il bath 262 242 0.00
C. oil bath 384 285 -.12
§'-1 A oil bath %4 97 0.18
B. oil bath . *242 243 -.14
C. oil bath ki) G 392 -.12
6'-2 A oil hath % % 0.2
8. oil bath 24 %8 -.28
C. oil bath 388 388 -.12
§'-1 A 0il bath 100 - 98 0.36
B. oil bath yIx] 248 -.28
C. oil bath a8s 285 0.00
3'-2 A 0il bath 100 %9 0.18
B. oil bath 246 246 0.00
c. oil bath 38s 5 0.00
8- A oil bath 100 % 0.3
B. oil bath 26 %3 -8
C. oil bath 385 38s 0.00
g'9" A oil bath 102 101 0.18
B. oil bath 247 249 -.28
C. 0il bath 386 386 0.00
7™ A oil bath 102 101 0.18
B. oil bath 248 249 -.14
C. oil bath 9 392 -.12

TEMPERATURE (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = oo e e e ¥ 100 «¢= 1.5%

REF TEMP, F + 4&0




al<. SAMPLE BOX
Cooreieres, ne. TEMPIRATURE SENSOR CALIBRATION DATA FORM
TCLIRANCI: +/- 5.4 F

DATZ: 07/25/8% BAROMETRIC PRESSURE: 29.419
AMBIENT TEMPERATURE, F : 72 ZZRENCT THERMCMETZR # 22 & #S

CALIBRATOR: WGB

FERENCE THEIMCCOUPLE
REFERENCE THESMCMETER POTENTIOMETER TEMPEZATURE
POINT 2 SOURCZE TEZMPEIRATURE,F  TEMPTRATURE,F DIFFERENCE, %
Sample Box
3 A. oil bath 122 121 0.17
B. 0il bath 200 200 0.00
C. oil bath 220 220 0.00
D. oil bath 260 260 0.00
E. oil bath 287 288 -.13
2 A. 0il bath . 122 122 0.00
B. oil bath 200 202 -.20
C. oil bath 220 yag 0.15
D. oil bath 2640 260 0.00
E. oil bath 287 285 .27
B3 A. oil bath 122 121 0.17
B. 0il bath 200 201 -.15
¢. o0il bath 20 20 0.00
D. oil bath 264 265 -.14
£. oil bath )] 289 0.00
# A. oil bath 122 123 -.17
B. oil bath 200 201 -.18
C. 0il bath 220 pal] 0.18
D. oil bath 264 264 0.00
E. oil bath 290 201 -.13
£ A. oil bath 123 123 0.00
8. oil bath 200 199 0.15
C. oil bath 220 yoal -.15
D. oil bath 268 268 0.00
E. pil bath 1 puil 0.00
] A oil bath 13 124 -1
B. oil bath 200 199 0.18
C. oil bath it yval 0.29
D. oil bath 268 A %6 0.27
i. oil bath 291 292 : -13
1 A. oil bath 123 124 -17
B. oil bath 200 198 0.30
C. oil bath 24 22 0.29
D. oil bath 273 25 =27
E. oil bath 2% 25 -13
B A. 0il bath 124 124 0.00
B. oil bath 200 ’ 201 -1
c. oil bath 234 m 0.1
D. oil bath 274 275 -.14
E. oil bath 29 297 -1

-y - -t — - — - — - ——

- - — — - - - -

TEMPFERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = =mmmmmmmmmm oo oo e e X 100 ¢= 1.5%
REF TEMP, F + 460
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coorareries. e TEIMPSATURE SENSOR CALIBRATION DATA FORM
TOLIRANCE: +/- 2.0 F

DATZ: 07/25/89 BARCMETRIC PRESSURE: 29.419
AMBIENT TEMPZRATUREI, F : 72 REFZZENCE THESMCOMETZR 2 22 & 35
CALIBRATOR: WGB
EFERENCE THERMCCOQUFLZ
REFZRENCE THERMOMETER POTENTICMETZR  TEMPERATURE
BOINT 2 SCUERCZ TZIMPEIRATURE,F  TEMPSRATURE,F DISFERENCE, %
[apinger A
# A. ice bath 2 kvl 0.00
: 8. ¥atar batd 70 70 0.00
C. watar bath %5 95 0.00
D. watar bath 120 120 0.90
2 A. ica bath 2 2 0.00
B. watar bath - 70 I -9
C. watsr bath 95 ] 0.00
D. watar bath 120 120 0.00
x| A. ice hath 2 '3 -.20
8. watar batk 70 70 0.00
C. vatar bath 95 95 0.90
D. watsr hath 120 130 0.90
b7 A. {ce hath 32 kx| -.20
B. watar bath 10 it -.19
C. watar bath g s : 0.90
D. ..... Tk aAn P’y
5] A.
B.
¢. water bath - 95 9 0.00
D. watar bath 130 130 0.00

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ==—cmmmmmmm oo cmmmmeee e X 100 ¢= 1.57
REF TEME, F + 460

Wai2l odtd 15U 131 -7
ice bath : 2 ke! =30
watzr bath It 70 0.19




pace.

CICICES. e WET - BULZ & DRY - BULB: OMEGA TEMP
TEMPEZRATURE SENSOR CALIBRATION DATA FORM
TCLERANCZ: +/- 5.4 F

DATZ: 07/25/89 BARCMETRIC PRESSURE: 29.419
AMBIZNT TEMPEZATURE, F : 72 RETZRENCE THERMOMETIR £ 22 & &€
CALIBRATOR: WGB
CTEZREENCE THERMCCOUPLE
REFERENCE THERMCMETER POTENTIOMETER  TEMFERATURE
POINT # SOURCZ TEMPERATURE,F  TEMPERATURE,F DIFFEZRENCE, %
Caeza Teap FH-2 §1 -
Dbt A, watar tath 70 n -.19
8. 0il bath 120 120 0.00
C. oil tath 170 n -.16
D. oil bath 220 2! -.18
E. oil bath 260 29 0.14
Wbl A. water bath n 70 0.00
B. 0il bath 120 il -.17
c. 0il bath 170 n -.16
D. oil bath 20 219 0.15
. 0il bath 260 " %61 -1
(pesa Teap HH-2 #2
Db2 A. water bath 70 n -.19
B. 0il bath - 120 121 -.17
c. oil bath mn 172 -.16
D. 0il bath 2 22 -.15
E. oil bath 262 62 0.00
W2 A. water bath 70 69 0.19
8. 0il bath 124 122 =17
c. 0il bath 92 170 8.16
D. il bath 222 22 0.00
E. 0il bath 262 261 0.14
(@egz Texp 873-7
Db1 A watar bath n n .00
B. o0il bath 1 122 -17
c. 0il bath 173 : 7 0.00
D. oil bath 222 pri] -.15
E. oil bath 262 ) 283 -.14
Wi A, water bath 2 o n 0.19
8. 0il bath 122 2 0.17
C. oil bath 173 174 -.16
D. oil bath 222 22 0.00
E. o0il bath 262 %1 0.14
Cmeca Teap 873-F High Teap
A oil bath 384 385 -.12
8. 2. furnace 450 452 -2
C. 3. furnace 575 ' 573 0.19
D. 3. furnace 800 803 -.2%
E. 1. furpace ' 1140 1143 -.19

- - - - - - —

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = ~ecommmmmmmmmemmm oo cmc e ceomm o mm e e X 100 <= 1.5%7

REF TEMP, F + 460




PGCS.
ICDCFCEFIES.?‘C. WET BUL3 - DRY BULB - NOx & HOT BOX: BIMETALLIC

TEMPERATURE SENSCR CALIBRATION DATA FORM
TOLERANCE: +/- 5.4 F

DATX: 07/25/8¢ BARCMETRIC PRESSURE: 29.419
AMBIENT TEMPERATURE, ¥ : 72 ETZRENCE THERMOMETZR # 22 & #S
CALIBRATOR: WCB
EFERENCE THERMOCOUPLE
REFZRENCE THERMOMETZER POTENTIOMETER  TEMPERATURE
POINT # SOURCE TEMPERATURE,F  TZMFYRATURE,F DIFFERENCE, %
Bixetallic
bl A, watar bath A 72 0.00
8. oil bath 130 120 0.00
c. o0il bath 185 184 0.18
D. oil bath 242 243 -.14
E. 0il bath . m - m -0
Dbt A. watar bath 2 n .19
B. oil bath 131 120 0.17
C. oil batd 185 185 0.00
D. 0il bath 243 24 -.14
k. oil bath 0 m -.14
W2 A. watar bath )] 72 0.00
B. oil bath 131 130 0.17
C. oil hath 185 184 0.18
D. oil batd S 243 - 0.00
£. oil bath ba(} m -1
Db2 A. watar bath 72 70 0.28
B. 0il bath 131 ' 130 0.17
C. oil bath 185 186 -.16
D. oil bath 23 243 0.00
E. oil bath m m -.14
Nox A. watar bath /A n 0.19
B. oil bath 13t 131 0.00
C. oil bath 185 186 -.16
D. oil bath 243 24 =14
E. oil bath [ m -0
Hot Box A. water bath Y] 0 0.38
‘B. oil bath 131 120 0.17
C. oil bath 185 184 v 0.16
D. oil bath 24 242 0.28
k. oil bath m 269 : 0.14

- - - —— - -

TEMPERATURE  (REF TEMP, F + 460) - (TEST TEMP, F + 460)
DIFFERENCE = =mmommmmmmm e oo e e e X 100 ¢= 1.2

REF TEMP, F + 460

£




B\ A Whatman Ine.

Whatman inc. ¢ 9 Bridewell Place, Clifton, New Jersey 07014 ¢ Telephone: (201) 777-4825
Telex: 133426  Cable: REEVEPAP

February 1, 1979

Mr. Paul R. Jenkins, Jr.
Vice=President :
Environmental Testing Inc. )
1700 University Commercial Place
Charlotte, North Carolina 28213

Dear Mr. Jenkins:

Further to our telephone conversation on January 15, 1979 Reeve Angel Grade
900AF is tested with a Q128 DOP Penetrometer manufactured by the Air Technology
Association to measure DOP. This is a more sophisticated unit than that
listed in the Federal Register, Part II, Thursday, August 18, 1977, Environ-
mental Protection Agency, Standards of Performance for New Stationary Sources.

Grade 900AF will meet the EPA DOP requirements of 0.05 < percent penetration
on a 0.3 micron dicctyl phthalate smoke particles as listed on page 41778

of the Federal Register, Vol. 42, No. 160, Thursday, August 18, 1977 under 3.
Reagent, 3.1.1 Filters.

I hope this will satisfy your inquiry. If we can be of any further service,
please contact us at your convenience. .

Very truly yours,

Ol b

‘v"d'ohn Zacharias
Vice President

Business Manager, Paper Division, N. A.

J2/mpm
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SLA LURFUHATION
5'A Precision Scientific Group

3737 West Cortlang Street
Chicago. llincis 60647
Telephone; 312-227-2660
Telex: 254028

v dm o T Ve 3 v

EJ.LVLLULLH:'.HLAJ. L==L-L“.9
1700 University Commercial Place
Charlotte, N.C. 28213

Attn: Mr. Paul Jenkins

Subj: Certification Wet Test Meter

i,

. Jenskins:
In lieu of any printed certification from cur company, we offer as follows
our statement on the referenced subject.

"The Wet Test Meter catalog mumber 63123, has been
tested at our plant facilities using a Meter Prover
Bottle NBS registration No. 4897. The Meter was
found to perform to our advertised specifications
of plus or minus 1/2% error in flow rate and con-
forms to specifications of ASTM D-1071."




COR NING Science Products
Corning Glass Works
Corning, New York 14831 USA
Tel: 607-974-9000

a3 CORNING Laboratory Sciences Company

November 18, 1986

Mr. Paul Jenkins

Environmental Testing Inc.

1700 University Commercial Place |
Charlotte, NC 28213

Dear Mr. Jenkins:

Confirming our telephone conversation, our volumetric apparatus
is calibrated in conformance with ASTM Standard E 542.

Very truly yours,

ey

Allen R. Fuller
Product Engineering Supervisor

bl0012




Weight Traceability
Certificate

To: /)'/Tce Labor 6—1{0/2:/ Tue
17@0 Jyiv commeRein e
cChunlotie Al 25213

B

The balances listed below have beeg serviced by our representafive on
Daw 29% 1992

This is to certify that the test weights used are traceable to the National
Bureau of Standards.

Analytical Precision
METTLER Iidentification number of test weights used: 59%
METTLER calibration date of test weights used: Q‘// o) /%9
National Bureau of Standords test number: 217/0 ‘70 '/I/ef‘;/ g

Model and serlal number of balances serviced:

AE)3 57792
HEY 7277
Aklbe AYHHI2LZL

WAL L

METTLER Service Represemuﬂve

e v )792
(/Dme of Issue

Mettler instrument Corporation ¢ Box 71 ¢ Hightstown, NJ 08520 « (609) 448-3000 * Telex MICO 7607376




KIMBLE 4 .
Division of »
Qwens-litinois

December 11, 1986

Mr. Paul R. Jenkins
Environmental Testing, Inc.

1700 University Commercial Place
Charlotte, Morth Carolina 28213

REF: Calibration of volumetric glassware
Mr. P. Jenkins letter 12-5-86

Dear Mr. Jenkins,
Volumetric standards, utilized by Kimble for calibration of class A and B
laboratory glassware, are designed to meet applicable calibration requirements

of ASTM Standard E 542.

Accuracy of balances, weights and thermometers employed for calibration of
volumetric standards is traceable to National Bureau of Standards.

Sincerely,

’;:zﬁééi )ﬁfziﬁ—1————-

Lew Horan
Standards Dept.

Py
Mike Mollick
Quality Control

ce: Mr. N. DeBello - M.O.
Mr. E. Trasoras - Q.A.

08360-0230  (609) 692-3




WALTER H. KESSLER COMPANY, INC.
THERMOMETERS @ HYDROMETERS

MANUFACTURERS CERTIFICATE OF CALIBRATION

This is to certify that the instrument listed below has been tested in our temperature calibration laboratpry
in accordance with the latest procedures in the finest constant temperature equipment available, against
National Bureau of Standards certified master standards.

Cortified for: Fisher Scientific Company

Thermometer #15—0411) -1/201°C in 0.2° Div Total Immersion

Description:

Instrument Serial No. 811 007 Date Centified; ___January 30, 1981
Reading of This Instrument Reading of N.B.S. Standard
(True Temperature)
+0.02C | 0.00C
20.00C : 20.00C
40.00C 40.00C
59.96C  60.00C
79.98C 80.00C
100.02C 100.00C
119.92¢C 120.00C
139.98¢C 140.00C
160.00C 160.00C
180.00C 180.00C
199.86C 200.00C

The tabulated readings apply provided the ice-point reading taken after exposure for not less than 3
days to a temperature of about 25° C (T7°F) is +0.02C . If the ice-point reading is found to be
higher (or lower) than stated. all other readings will be higher (or lower) by the same amount.

Serial & Test numbers of National Bureau of Standards certified instruments referenced in certification
of the thermometer listed above:

NBS Standard M44165,78a-227 ,M44451, 78A-220,78A-601/602

NBS Test No 176240,219883,176240,219883,219606

WALTER H. KESSLER COMPANY. INC




the

OOMITEZAN

Group

DATE: _12-10-85

CERTIFICATE OF CALIBRATION

-

CUSTOMER: ENVIRONMENTAL TESTING INCCustomer Purchase Order: 2861RO .

1700 UNIV COMMERICAL PL OMEGA Work Order No: SO 511268760

" CHARLOTTE NC 28213 MODEL: HH-2

SERIAL NO: 14403

OMEGA ENGINEERING certifies that the above instrumentation has been
calibrated and tested to meet or exceed the published specifica-
tions. This calibration and testing was performed using
instrumentation and standards that are traceable to the U.S.
Natigonal Bureau of Standards. '

Reference: NATIONAL BUREAU OF STANDARDS TEST NO(s): 3€320

., L4

*

Tony O'JAverno
Superviygsor, Instrumentation

CAL-3

" E OMEGA ENGINEERING, INC.

. A
‘ P OMEGA PRESS ‘f).l OMEGA INTERNATIONAL CORP. {B BIOMEGA
One Omega Drive, Box 4047, Stamford, CT 06907-0047 (203) 359-1660 Telex 996404 Cable OMEGA FAX (203) 358-7700




TECHNICAL DATA ON

EPM 2000 AIR

SELECTED AS THE EPA STANDARD

EPM 2000 is the new Whatman filter which has
been specifically developed for use in high
volume air samplers, and has been chosen by
the EPA far its technical excellence and overall
suitability for use in the nationwide network of
Hi-Vol air samplers. The high air flow rate and
excellent particle retention characteristics
make EPM 2000 the filter of choice for high
volume sampling.

A Specifically developed for use with high
volume air samplers.

!”Chosen by the EPA for their National Air
Surveillence Network (Contract No.
68-02-3709).

a M;aﬁufactured from 100% borosilicate glass
microfibres under strictly controlled
conditions.

3 Retention efficiency 99.999% for NaCl
particles, mass median 0.6 microns.

3 Heat-treated after manufacture to remove
organic traces.

1 No bjnder used in manufacture for
maxtmum purity.

! Each sheet individually numbered for rapid
identification and recording.

PUBLICATION NO 888 EPM A

SAMPLING FILTERS

EPM 2000-~THE STATE OF THE
ART FILTER MEDIUM FOR HiI-vOL
AlR SAMPLING

Taoday, more than ever before, concern over the
potential effects on human life of toxic
particulates in the air, is running high. The
sampling and analytical methods employed in
the monitoring of air quality are becoming ever
mare sophisticated.

EPM 2000, as successor to the popular EPM
1000, has been developed to complement
these methods as a technically advanced air
filtration medium, suitable for both
quantitative and qualitative measurements.

' HIGH PURITY -HIGH PERFORMANCE

The EPA place specific requirements on the
purity and performance of the glass microfibre

~ filters which are used throughout their National

Air Surveillence Netwark of potiution
monitoring stations.

EPM 2000 is manufactured from 100% pure
borosilicate glass microfibres, with no added
binder, under strictly controiled conditions.
Maximum purity is ensured by the use of heat
treatment after manufacture to remove any
traces of organic material which may interfere
with subsequent analyses, and closely
monitored quality assurance methods are
employed. Detailed chemical analyses of trace
pollutants can thus be carried out with utmost
accuracy and minimum background
interference. :

EPM 2000 offers high flow rates while
simultaneously providing exceptionally high
particle retention efficiencies. Complete
reliance can be placed on EPM 2000 to provide
optimum resuits in airborne particulate
collection.

Each 8"' X 10" sheet of EPM 2000 is
individually numbered for rapid identification
and recording.

AVAILABILITY

Two sizes are available as standard
8'" x 1Q" sheets {packs of 100} Cat. No. 1882 866
4.7 cm circles {packs of 100)  Cat. No. 1882 047

I





