
AP42 Section: 

Reference: 

Title: 

11.3 

25 

Stationary Source Sampling Report 
Reference No. 14448, Triangle Brick, 
Merry Oaks, North 
Carolina, Emissions Testing For: 
Carbon Monoxide, Condensible 
Particulate, Metals, Methane, 
Nitrogen Oxides, Particulate, 
Particulate # IO Microns, Sulfur 
Dioxide, Total Hydrocarbons, 
Entropy, Inc., Research Triangle 
Park, NC, October, 1995. 

EPA
Text Box
Note: This is a reference cited in AP 42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/The file name refers to the reference number, the AP42 chapter and section.  The file name "ref02_c01s02.pdf" would mean the reference is from AP42 chapter 1 section 2.  The reference may be from a previous version of the section and no longer cited.  The primary source should always be checked.



~ ~ - 4 2 ~ e c t i o n  11.9 
Reference 
Repolt Sect. 
Referenoe __ 22 

I 

PY9 INC. 
Specialists in Air Emissions Technology 

P.O. Box 12291 Research Triangle Park, North Carolina 27709-2291 
(919) 781-3550 (800) 486-3550 Fax (919) 787-8442 

STATIONARY SOURCE SAMPLING REPORT 

REFERENCE NO. 14448 

TRIANGLE BRICK 

MERRY OAKS, NORTH CAROLINA 

EMISSIONS TESTING FOR: 

CARBON MONOXIDE 

CONDENSIBLE PARTICULATE 

METALS 

METHANE 

NITROGEN OXIDES 

PARTICULATE 

PARTICULATES 10 MICRONS 

SULFUR DIOXIDE 

TOTAL HYDROCARBONS 

BRICK KILN NO. 2 STACK 

PERFORMED FOR: WITHERS & RAVENEL ENVIRONMENTAL ENGINEERING, INC. 

OCTOBER, 1995 

\ 



From: 

CONTACT REPORT--MRI Project No. 4603-01 

Brian Shrager, Environmental Engineering 
Department 

Date of Contact: June 25, 1996 

Contacted by: Telephone 

Company/Agency: Withers and Ravenel 

Telephone Number: (919) 460-6006 

Personls) ContactedITitlelsl 

cary, NC 

Bill Colby 

CONTACT SUMMARY: M r .  Colby was contacted to determine the 
production rate for the emission test conducted at Triangle Brick 
in Merry Oaks, NC for the Brick Institute of’America. He no 
longer works at Withers and Ravenel; he moved to New Hampshire, 
and his new phone number is (603) 623-3600. The process rate was 
not readily available, but M r .  Colby provided emission factors 
for several pollutants measured during the test, and I 
subsequently calculated a process rate of 10.56 tone of brick 
produced per hour. This process rate was constant throughout 
testing, and was confirmed for three different emission factors 

’ provided by M r .  Colby. He did not have any documentation of the 
production rates, but stated that they were measured by weighing 
several fired bricks and multiplying by the total number of 
bricks produced. 
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El Reference Number 14448 

The sampling and analysis performed for this report were carried out under my 

direction and supervision, and I hereby certify that the test report is authentic and 

accurate. 
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Signature: / m a  

Vincent J d e  Tomaio 
Project Director 
Chemical and Manufacturing Sewices Division 
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1.0 INTRODUCTION 

Sampllng Tsst Teal Run flue Gas 
mje*hre Metbod Date Numbers cOmposlt(M, 

- _  
1.1 Background 

Testing was performed at the Triangle Brick facility in Merry Oaks,. North Carolina to 

determine emission factors to be used by the Brick Association of North Carolina. During the 

testing, the brick kiln fired a brick which is common to many other brick manufacturing facilities 

and which has no facing material or other additives. The emissions measured originated either 

from the combustion of natural gas or from the bulk of the brick Itself. 

The actual feed rate (Ib-brick/hr) was continuously monitored throughout the testing 

program. No facing materials or other additives were supplied to the bricks during this period. 

Volumdc Alr 
Row Rate 

1.2 Outline of Test Program 

Table 1-1 is a test log which presents the sampling locations, sampling objectives, 

sampling methods, test dates, and run numbers for the test program. Several runs utilized 

volumetric air flow rates and/or flue gas composition data from other runs; refer to Table 1-1. 

Metals 

S02,NCk1 

CO. 8 THC 

Paniculate 

Particulates 10p 

8 Gandensible 

Particulate 

TABLE 1-1 
TEST LOG 

BRICK KILN NO. 2 STACK 
OCTOBER, 1995 

EPA 10117 SM241 SM291M3-1 

29 10117 SMZ9-2 SM29/W2 NA 
10117 SM203 SM29lM3-3 

€PA SC, 7E, 10117 SCEM-1 SM201 

10,am 10117 SCEM-2 NA SMa-2  

10117 SCEM-3 SM293 

EPA i o p  SM51 SM5/M91 

5 i o p a  SM5-2 SM51M3-2 NA 

10/18 SM53 SM5/M3-3 

EPA m l i a  S M ~ I A / ~ Z - I  SM5/M31 

202 i ~ p a  S M ~ I A ~ Z O Z ~  SMSIM33 

XIIA a ropa SMQIA/~OZ-Z SM51M3-2 NA 

1-1 
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1.3 Test Participants 

Table 1-2 lists the personnel involved in the test program. 

William G Colby 
Test Coordinator 
Vincent Jude Tomaino 
Project Director 
Dennis D Hoizschuh 
Project Manager 
Joseph P Daiey 
Sampling Team Leader 
Julie R Ruff 
Sampling Team Leader 
Dan Wise 
Engineering Technician 
Joseph R Window 
Laboratory Technician 

TABLE 1-2 
TEST PARTICIPANTS 

OCTOBER, 1995 
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2.0 SUMMARY OF RESULTS 

_ _  
2.1 Presentation 

Table 2-1 presents the test results versus the permitted limits. Table 2-2 presents 

additional test concentrations. Detailed test results are presented in Appendix A field data are 

given in Appendix B; and analyticai data can be found In Appendix C. 

2.2 Cyclonic Flow Checks 

A cyclonic flow check was performed at the sampling location to determine il any cyclonic 

flow existed. An average yaw angle of c 8" was measured, indicating an acceptable location with 

respect to EPA Method 1 requirements. 

2.3 Metals Results 

The reagent blank analytical results for antimony, arsenic, chromium, manganese, and 

nickel were as follows: 

Metal Blank Lq) 
Antimony 1.45 
Arsenic 3.49 
Chromium 1.73 
Manganese 1.27 
Nickel 1.06 

In accordance with Section 3.1.8.4.3 of the method, the runs' analytical results were 

The adjusted results were used in the adjusted to account for the reagent blank results. 

concentration and emission rate calculations. 

2.4 Orsat Analyses 

Twenty-seven (27) consecutive identical Orsat analyses were conducted, yielding 2.4% 

CQ and 16.6% Q. These Orsat analyses did not agree with the Fyrite analyses of approximately 

5% CQ. The causes of these differences were explored on-site. Orsat measurements and re- 

analyses were witnessed by Mr. John Brown of USEPA, and the results confirmed. A leak-check 

was performed of the Orsat sampling llne with no leak found. No explanation of these unusual 

results have been found. In any case, any possible error in the measurement of Q and CQ would 

only have a small effect on the calculated flow rates and emission rates. 

2-1 
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TABLE 2-1 
TEST RESULTS VERSUS PERMITTED LIMITS 

EMISSION RATE, LB/HR 
BRICK KILN NO. 2 STACK 

OCTOBER, 1995 

Permit 
Limit 

Rep 1 Rep 2 Rep 3 Average 

2-2 
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TABLE 2-2 
TEST CONCENTRATIONS SUMMARY 

BRICK KILN NO. 2 STACK 
OCTOBER, 1995 

I I I I Rep 1 Rep 2 Rep 3 Average 

2-3 



3.0 PROCESS DESCRIPTION AND OPERATION 

- _  
3.1 General 

Triangle Brick In Merry Oaks, North Carolina operates a brick kiln. Brick Kiln No. 2 is a 

tunnel brick kiln designed to fire 29,000 Ib/hr of triassic shale bricks. The kiln was fired utilizing 

only natural gas during the testing. No control equipment is installed on the kiln exhaust. The 

testing covered in this report was performed at the Brick Kiln No. 2 Stack. 

3.2 Source Air Flow 

Figure 3-1 Is an air flow schematic which shows the passage of flue gases exhausted from 

the kiln. 

3-1 
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ATMOSPHERE 

t 

n BRICK KILN 

FIGURE 3-1. BRICK KILN NO. 2 AIR FLOW SCHEMATIC 
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4.0 SAMPLING AND ANALYTICAL PROCEDURES 

- 
4.1 General 

All sampling and analytical procedures were those recommended by the United States 

Environmental Protection Agency and the North Carolina Department of Environment, Health, and 

Natural Resources. This section provides brief descriptions of the sampling and analytical 

procedures. 

4.2 Sampling Points 

The number and location of the sampling points were determined according to the 

procedures outlined in EPA Method 1. As shown in Flgure 4-1, the stack cross section was 

divided into 24 equal areas with 12 sampling points on each of two axes. 

4.3 Cyclonic Flow Check 

A Type S Pitot tube assembly, Magnehelic gauges, and a universal protractor (angle 

finder) were used to determine the flow angles at each of the sampling or velocity traverse points. 

At each point, the Pitot tube was positioned at a right angle to the air flow. The angles were 

determined by rotating the PRot tube until a null reading was obtalned on the Magnehelic gauges. 

When the null reading was obtained, the angle of the Pitot tube was recorded. 

4.4 Volumetrlc Air Flow Rates 

4.4.1 Flue Gas Velocity 

The flue gas velocity and volumetric flow rate were, determined according to the 

procedures outlined In EPA Method 2. Velocity head measurements (delta P) were made using 

Type S Pitot tubes conforming to the geometric specMcations outlined in EPA Method 2. 

Accordingly, each has been assigned a coefficient of 0.84. Differential pressures were measured 

with Magnehelic gauges of appropriate range. flue gas temperatures were measured with 

chromel-alumel thermocouples equipped with hand-held digital readouts. 

4-1 
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FIGURE 4-1. BRICK KILN NO. 2 STACK TEST LOCATION 
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4.4.2 Flue Gas Composition 

SamDle Collection. Flue gas samples were collected using the multipoint, integrated 

sampling technique outlined in EPA Method 3. A stainless steel probe and a peristaltic pump 

delivering 500 to 750 mL/min of flue gas were used to fill a Tedlar bag. Moisture was removed by 

means of a knockout jar located prior to the pump. Sampling was of the same duration (except 

purges following port changes) as the pollutant emissions runs. 

- _  

Sam& Analvsis. Analysis for carbon dioxide and oxygen was performed using an Orsat 

apparatus. The analytical results were used to determine the flue gas composition, molecular 

weight, excess air, and emissions correction factor. 

4.4.3 Flue Gas Moisture Content 

The moisture content was determlned in conjunction with the appropriate pollutant 

emissions methods discussed in the following sections. 

4.5 Emissions Determinations 

4.5.1 Carbon Monoxide, Sulfur Dioxide, Nitrogen Oxides, and Total Hydrocarbons 

Continuous emissions monitoring (CEM) was conducted for sulfur dioxide (S02), nitrogen 

oxides (NQ), carbon monoxide (CO). and total hydrocarbons (THC) emissions. The sampling and 

analytical procedures for SO2, NQ, CO, and THC were in accordance with EPA Methods 6C, 7E, 

10, and 25A, respectively. 

The extractive monitors require that the effluent gas sample be conditioned to eliminate 

any possible interference (i.e., water vapor and/or particulate matter) before being transported and 

injected into each analyzer. All components of the sampling system which contacted the sample 

were constructed of Type 316 stainless steel or Teflon. The outputs from the monitors were 

connected to a computerized data acquisition system (DAS). 

The S02, NQ. and CO sample collection system consisted of a heated probe with 

an in-stack glass wool particulate filter, heated sample lines, a moisture removal trap, an out-of- 

stack secondary particulate filter, and a pump. The THC sample collection system was the same 

except no moisture removal trap or secondary particulate filter were used. All samples were 

routed through a distribution manMold board for delivery to the analyzers. The configuration of the 

sampling system allows for the injection of calibration gases directly to the analyzers or through 

the sampling system. All pretest and posttest calibration procedures were performed as outlined in 

the specific EPA methods. The operation of each analyzer and the DAS are described below. 

4-3 
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Thermo Environmental Instrument Model 48/GFC CO Analvzer. The analyzer utilizes the 

gas filter correlation (GFC) technique to determine CO concentrations. The GFC technique 

involves the use of a high CO concentration filter which, when inserted into the infrared light beam, 

produces a reference beam, Le., no further infrared radiation can be attenuated by the CO in the 

effluent sample. The CO filter Is located on a modulated copper wheel which aiiows the use of a 

single infrared source and detector. A multiple pass optical bench/sample chamber of the white 

cell design provides improved sensitivity with a smaller chamber length. 

Thermo Environmental Instrument Model 10 NO/NOx Analvzer. This analyzer 

automatically and continuously determines the concentration of the nitric oxide (NO) or nitrogen 

oxides (NQ) in the effluent. The analytical technique is chemiluminescence. The sample is routed 

through a converter where the NO2 is dissociated to form NO. The sample is then passed through 

a reaction chamber where the NO is quantitatively converted to NO2 by gas phase oxidation with 

molecular ozone produced within the analyzer. In this reaction, the NO2 molecules are elevated to 

an electronically excited state and Immediately reverted to a nonexcited ground state. This 

reversion is accompanied by the emission of photons, which impinge on a photomultiplier detector 

and generate a low level DC current. The current is then amplified and used to drive a front panel 

meter and a data recorder. The NQ concentration seen by the instrument includes the 

contributions of both the NO in the sample and the NO resulting from the dissociation of the NO2 

in the sample. 

. -  

Western Research Model 721AT2 SO2 Analvzer. This analyzer provides continuous 

analysis of SO2 in a gas stream. The basic analytical principle involves quantitative measurement 

of the absorption of UV radiation by SO2 molecules. The analyzer uses a single light source which 

emits an appropriate wavelength, illuminating a cell through which the sample is continuously 

passed. Narrow band optical filters are rotated through the beam, and the radiation passed is 

detected by a single photodetector. The signal pulses from the photodetector are separated by a 

demultiplexor into a measuring channel and a reference channel. A log ratio amplifier computes 

the logariihm of the ratio of the input signals, producing a signal that is proportional to the 

concentration of the S02. An Isolated 4-20 mA output signal is provided. In addition, SO2 
concentrations are displayed on the front panel digital display meter. Measurement ranges are 0- 

300 ppm and 0-2,000 ppm. 

This analyzer automatically and continuously 

monitors the THC concentrations in a flowing gas mMure. The theory of operation is based on the 

principle of flame ionization detection. In the flame ionization detector, hydrogen is mixed with the 

sample gas and is burned in a small jet. The ionization current in the hydrogen flame is measured. 

In a pure hydrogen flame, very few ions are produced, but il an organic component or 

hydrocarbon is burned in the flame, the ion current is greatly increased. The current provides a 

Ratfisch Model RS-55 THC Analvzer. 

4 4  
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quantitative measure of the amount of hydrocarbons in the flame. The current is converted to a 

voltage output. The hydrogen flame ionization detector is extremely sensitwe and is capable of 

detecting hydrocarbon levels in the low parts per million range and is insensitive to inorganic gases 

such as nitrogen, carbon dioxide, and water vapor. 
~ 

Data Acauisition Svstem. The DAS uses an IBM-compatiMe computer with hard disk 

storage and an internal 12-bit analog-todigital converter with a 16-channel multiplexer. In addition 

to providing an instantaneous display of analyzer responses, the DAS compiles the analyzer data 

collected once each second and averages them, calculates emission rates, and documents 

analyzer calibrations. The DAS integrates the real-time measurements and provides printouts of 1- 

minute, 15minute, and 60-minute averaged emissions. 

4.5.2 Metals 

Sample Collection. Samples were withdrawn isokineticaiiy from the source using an EPA 

Method 29 sampling train. The sampling train consisted of a glass nozzle, a heated glass probe 

with a Type S Pitot tube attached, a filter, seven chilled impingers, and a metering console. The 

particulate sample was collected on a Paliflex 2500QAT-UP quartz filter maintained at a 

temperature of 248’F f 25’F. The first impinger remained empty, the second and third impingers 

each contained 100 mL of 5% nitric acid (HN03)/10% hydrogen peroxide (H202), the fourth 

remained empty, the ffth and sixth impingers each contained 100 mL of 4% potassium 

permanganate (KMn04)/10% sulfuric acid (H2SO4), and the seventh contained preweighed silica 

gel. Each of the 24 points was sampled for 2.5 minutes. resulting in net run times of 60 minutes. 

Sample Recovery. A Talon spatula and Teflon coated tweezers were used to remove the 

filter from the filter holder and place it in a 250 mL glass jar. The reagents were returned to the 

original bottles, weighed, the weights recorded on the labeis, and the liquid levels marked. The 

silica gel was returned to the original container, weighed, and the weight recorded on the label. 

The volume of water vapor condensed in the impingers and the volume of water vapor collected in 

the silica gel were summed and entered into moisture content calculations. 

0 

The nozzle, probe, and fronthalf of the filter holder were rinsed with 100 mL of 0.1N “03 

into a 500 mL glass jar. A Teflon probe brush was used for cleaning the probe. 

The backhalf of the filter holder and the first, second, and third impingers were rinsed with 

100 mL of 0.1N HNO3 into the bottle containing the HN03/H202 reagent. The fourth impinger 

was rinsed with 100 mL of 0.1N HNO3 into a 500 mL glass jar. The f i ih and sixth impingers were 

rinsed with 100 mL of acidified KMn04 followed by a rinse with 100 mL of Di water into the 500 mL 

bottle containing the KMn04/H2S04 reagent. To remove residual brown deposits, the ffth and 

sixth impingers were rinsed with 25 mL of EN HCI into a 500 mL glass jar containing 200 mL of 

water. 

4-5 
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SamDle Analyses. The fronthalf "03 rinse was evaporated to near dryness in a Teflon 

beaker. The filter, loose particulate, 3 mL of concentrated "03, and 5 mL of concentrated HF 

were added to the beaker. The sample was digested on a hotplate until brown fumes were evident, 

indicating the destruction of organic matter. After the addltlon of concentrated "03, the reagent 

and impinger rinses were evaporated to near dryness in a Teflon beaker on a hotplate. After 

cooling, 3 mL of concentrated HNO3 and 5 mL of concentrated HF were added to the beaker and 

the sample was fumed on a hotplate to destroy organic residue. The prepared filter and 

HN03/H202 reagent samples were combined, brought to a final volume of 100 mL with 10% 

"03, and analyzed for all metals wlth a Perkin Elmer 3030 atomic absorption analyzer using the 

appropriate SW-846 methods. Cold vapor atomic absorption (CVAA) techniques were used to 

analyze the samples for mercury. The fourth impinger rinse, KMn04/H2S04 reagent/rinse, and 

the HCI rinse were also analyzed for mercury by CVAA. Duplicate analyses were performed for 

approximately 10% of the emissions samples for all metals except mercury. For mercury, all 

samples were analyzed in duplicate. 

a 
._ 

. 

4.5.3 Methane 

SamDle Collection. Flue gas samples were collected using the single-point, integrated 

sampling technique. A peristaltic-pump delivering 500 to 750 mL/min of flue gas was used to fill a 

Tedlar bag. Moisture was removed by means of a knockout jar located prior to the pump. The 

sample was collected at a point approximately in the centroid of the cross section. 

Samole Recovery. The Tedlar bag sample was transferred to an evacuated stainless steel 

tank to prevent any sample degradation that might occur during transport to the laboratory for 

analysis. 

Samole Analysis. Sample analysis was performed according to EPA Method 18 with a 

GC/FID. Since an evacuated tank was used, a correction to the methane concentration as 

analyzed was made to adjust for the dilution of the sample caused by the pressurization 

procedures. EPA Method 1OB temperature and pressure correction equations were used to make 

the "as analyzed" diluted methane results reflect the original undiluted sample concentration. 

4.5.4 Particulate 

SamDle Collection. Samples were withdrawn isokinetically from the source using an EPA 

Method 5 sampling train. The sampling train consisted of a stainless steel nozzle, a heated glass 

probe with a Type S Pitot tube attached, a filter, four chilled impingers, and a metering console. 

The particulate sample was collected on a Whatman EPM2000 glass fiber filter maintained at a 

temperature of 248'F f 25'F. The first two impingers each contained 100 mL of deionized, distilled a 
4-6 
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(DI) water, the third remained empty, and the fourth contained preweighed silica gel. Each of the 

24 points was sampled for 2.5 minutes, resulting in net run times of 60 minutes. 

Sample Recovery. The filter was removed from the filter holder and placed in a 250 mL 

glass jar. The DI water reagent was returned to the original 1000 mL glass jar, weighed, the weight 

recorded on the label. and the IiquM level marked. The silica gel was returned to the original tared 

container, weighed, and the weight recorded on the label. The volume of water vapor condensed 

in the lmpingers and the volume of water vapor collected in the silica gel were summed and 

entered into moisture content calculations. 

All fronthalf components of the sampling train including the node,  probe, and filter holder 

SamDle Analvsis. EPA Method 5 analytical procedures were used to analyze the filter and 

a 
- _  

were rinsed with acetone into a 500 mL glass jar. 

fronthalf acetone rinse for particulate. 

4.5.5 Partkulates 10 Microns and Condensible Particulate 

Sample Collection. Samples were withdrawn isokinetically from the source using a 

combined EPA Method 201A and EPA Method 202 sampling train. The sampling train consisted of 

a precutter nozzle, an in situ sizing device (cyclone), a heated probe with a Type S Pnot tube 

attached, a heated filter, four chilled impingers, and a metering console. 

The fine particulate filter was placed in the EPA Method 5 sampling box (as requested by 

Ron Meyers and John Brown of USEPA) so that the results would be more readily Comparable to 
the EPA Method 5 results. The particulate with an aerodynamic size of s 10 microns (PM10) was 

collected on a Whatman EPM2000 glass fiber filter maintained at a temperature of 248'F f 25'F. 

The first two impingers each contained 100 mL of deionized, distilled (DI) water, the third remained 

empty, and the fourth contained preweighed silica gel. 

a 

The sampling time at each traverse point was adjusted proportionally to the velocity at that 

point to provide a velocity weighted sample. A preliminary velocity traverse was performed to 

determine which points were to be sampled and for how long. From this data, the average flue gas 

velocity was calculated. Based on the flue gas parameters, the appropriate ACFM into the nozzle 

was selected for the PMlO cut. The desired nozzle size was calculated, a nozzle with a diameter 

as close to the desired size was chosen, and the desired velocity into the n o d e  was calculated. 

The sampling rate remained constant for the duration of each run. 

Sample Recovery. At the conclusion of each run, the precutter noule/cyclone. probe, 

and filter were removed and the impinger contents were purged with nitrogen (N2) to remove 

dissolved sulfur dioxide (S02) gases. The posttest nitrogen purge was at a rate of 20 L/min for a 

duration of 60 minutes. 

0 
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After the nitrogen purge, the DI water reagent was returned to the original 1000 mL glass 

jar, weighed, the weight recorded on the label, and the liquid level marked. The silica gel was 

returned to the original tared container, weighed, and the weight recorded on the label. The 

volume of water vapor condensed in the implngers and the volume of water vapor collected in the 

silica gel were summed and entered into moisture content calculations. 

The precutter nozzle and cyclone were rinsed with acetone into a 500 mL glass jar. The 

filter was removed from the filter holder and placed Into a separate sample jar and the fronthalf of 

the filter holder was rinsed with acetone Into the appropriate sample jar. The backhalf of the filter 

holder, impingers, and connecting glassware were rinsed twice with water into the 1000 mL jar 

containing the DI water reagent then twice with methylene chloride (MeU2) into a separate 500 mL 

glass jar. 

SamDle Analvsis. EPA Method 5 analytical procedures were used to analyze the precutter 

nozzle, cyclone, and filter catch for filterable partlculate. EPA Method 202 analytical procedures 

were used to analyze the combined DI water reagent/DI water rinses and MeC12 rinses for 

condensible partlculate. The precutter nozzle and cyclone catch and nozzlelcyclone acetone 

rinse analytical results are reported as particulate > 10 microns. The filter catch and filters' 

fronthalf acetone rinses and the impingers DI water reagent and MeC12 rinse analytical results are 

- _  

e reported as particulates 10 microns. 

4.6 Equipment Calibration 

Pertinent calibration data are provided in Appendix D. 
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5.0 QUALITY ASSURANCE/QUALITY CONTROL 

- _  
5.1 General 

Entropy, Inc. (El) is committed to the continued implementation of a Quality Assurance 

Program to assure the quality of sampling and analytical procedures of environmental 

measurement data. The Quality Assurance measures taken during this test project equal or 

exceed the minimum QA/QC recommendations as set forth by the U.S. Environmental Protection 

Agency (EPA) for a particular method. 

The following sections outline the QA program implemented by El to j u s t i  the validity of 

test procedures. As applicable, the QA system for the various test programs addresses the 

foilowing areas: 

Sample Processing 
Analytical Instrument Calibration 
Blanks and Spiked Samples 
Intemal/External System Checks 
Data Reduction &Validation 
QA/QC SummaFy 

Preventive Maintenance & Equipment Calibration 

5.2 Preventive Maintenance and Equipment Calibration 

An effective preventive maintenance program decreases downtime and thus increases 

data completeness and quality. Pretest and posttest equipment calibrations are conducted in a 

manner and at a frequency which meets or exceeds U.S. EPA specifications. 

Each item transported to the field is inspected to detect equipment problems which may 

originate during periods of storage. All equipment returning from the field is cleaned, repaired, 

reconditioned, and recalibrated as necessary. Routine maintenance on equipment (dry gas 

meters, pumps, Magnehelics, manometers, Pitot tubes, and nozzles) is carried out periodically for 

leaks, corrosion, dents, or any other damage. Table 5-1 shows the activities for equipment 

calibration. 
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TABLE 5-1 
IN-HOUSE EQUIPMENT CALIBRATION 

lmpinger = f T F  
DGM = f 5.4-F 
FB = f 5.4'F 

f 1.5% of absolute 
temperalure 

Type S Pitot Tubes 

Adjust. determine 
correction factor. or reject 

Adjust, determine 
correction factor. or reject 

Manometers 

Magnehelic Gauges 

- DGM = f 0.02 from 
avg.coeff. for each run 
- Orifice = = 0.15 H20 over 
delta H range of 0.4'4.0' 

f 3% of full calibration r 
f 5% of lull calibrationr 

Average Yqa must be within 

Thermometers 
. lmpinger 
- Dry Gas Meter 
-Filter Box 

Adjust or replace 

Vu, if no backup 
Do not use 

Perform post to91 

Thermocouple/ 
Potentiometer 

recaiibratton) that yielas me  
lowest sample volume for the 
lesung is used for 
calculations 
? 2% of average factor for 
each calibration run 

Dry Gas Meter 
and Orifice 

A d j ~ s t  and recalibrate ~ r y  Gas Meter Transfer 
Standard 

calfbratlon Memod 
And Frequency 

Stanaards contained in EPA Method 2 
Usual inspeclion prior 10 snipment to 
test site and again prior (0 each day of 
teming 

Leak checked before ana after each fiela 
"*e 

Initially calibrate over full range 
After each field use, checked against 
inclined manometer at average senings 
encountered during testing 
After purchase and prior to each field 
use, using ASTM Hginglass 
thermometer 

After purchase and prior to each field 
use. using ASTM 
mercurq-inglass thermometer 
After purchase. Spoint (ice bath, boiling 
water. and hot oil) using ASTM 
Hg-inglass thermometar 
@afore and after each field use. 
compared to ASTM Hg-inglass 
thermometer at ambient conditions 
Full calibration (every 6 months) over 
wide range of orifice senings to obtain 
calibration factor (isokinetic meter box) 
as per EPA Method 5 
1Ominute quick calibration before 
sending to test site and again prior to 
each day of field use (isokinetic) 
CalculateYqa'on-site for each test run 
to determine if the meter gamma (r) has 
changed (EPA Method 5 Section 5.3.2 
Alternate Procedures as approved by 
Administrator) 

A po91 lesi isokinetic meter box 
calibration is performed after every job at 
the approximate average delta H to 
determine if meter gamma has changed 
(isokinetic) as per EPA Method 5 

Annual calibrations conducted in 
triplicate using EPA wet test meter. 
Calibrations conducted at 7 flow rates 
from 0.2510 1.40 cfm. 

Refurbish or recalibrate 

Olo'water mlumn 

- t 5 %  of full calibrationy 

- ~ 5 %  of full calibration 
Gamma (initial or 

calibration at average 
d e b  Hand highest 
vacuum encountered 
during testing l o  
determine if meter 
gamma has changed 
(isokinetic) 
Recalibrate or replace 

See Appendix D for EMTlC guideline document 
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TABLE 5 1  (Continued) 
IN-HOUSE EQUIPMENT CALIBRATION 

Barometer 

Probe Nozzle 

Before and after each field use against 
an aneroid barometer 
Reference barometer adjusted for 
elevation differences 
Average of 5 I.D. meeuremenb using a 
micrometer. Visual inspection before 
and attar each field use 

2 0.1' mercury ~d just  to agree 

Difference beween high and 
low measurements 0.034" 

Repair and recalibrate 

5.3 Sample Processing 

Entropy, Inc. employs systems which ensure the Integrity of an environmental sample from 

the time of acquisition, through analysis, and ultimately to proper disposal. These systems are 

necessary to allow valid conclusions to be drawn from analytical results separated in time and 

space from the sampling operation. In addition, these systems recognize that samples are 

occasionally of value even after analytical results have been reported. 

Samples are collected, transported, and stored in clean containers which are constructed 

of materials inert to the analytical matrix. Containers are used which allow air tight seals. When 

necessary, containers are employed which prevent photochemical reactions. All sample 

containers are labeled with the following information: 
Unique source identifier 
Sample run identifier 
Analyte identifier 
Sample matrbc identifier 
Sample analyst identlfier 

Additional information relating to the sample is recorded on the data sheet for the 

sampling run that afforded the subject sample. Accordingly, the sampling data sheet contains all 

the information listed above, plus the date and time the sample was acquired and supplemental 

information such as obselvations pertinent to the quality of the sample. For condensed samples, 

e.g., samples in liquid media, the sample levels are marked on the outside of the container; this 

mark is used to indicate sample loss, and as such, may selve as a reference in adjusting results 

accordingly. 
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For transport from the field to the laboratory, samples are stored in sealed containers and 

secured in a fashion which minimizes movement and thus prevents breakage of containers. 

Containers used for transporting glass are packed with foam. Samples which require chilling are 

kept cold untll analyzed. 
- 

Samples remain in the custody of the sampler, from acquisition until conveyance to the 

sample custodian. All custody transfers are signed and documented on a record of custody form, 

which remains with the sample until turned over to the custodian. 

Analytical data are identified in a manner identical to that of the sampling data. 

Accordingly, all data generated from the analysis of samples are documented with the following 

information: 
Source identifier 
Sample run identifier 
Analyte identifier 
Sample matrk identifier 
Analyst identifier 
Analysis date 

Portions of samples remaining after analysis are returned to their original sample 

containers. These samples are- stored in designated storage areas until their destruction is 

authorized. 

5.4 Instrument Calibration 

Instrument calibration is one of the most important functions in generating precise and 

accurate quality data. All of the contract laboratories involved in the analytical testing for the test 

program maintain rigorous QA programs for Instrument calibration. 

5.5 Blanks and Spikes 

Field blanks, method blanks, trip blanks, lab-proof blanks and filter blanks are obtained, 

digested and analyzed when applicable. The blanks reflect the background contamination 

obtained from the various sources during the sampling and analysis. Thus, data adjustment or 

correction can be made accordingly. 

In most cases, It is not necessary to digest and analyze the method blanks, reagent blanks 

or the lab-proof blanks unless the field blank shows a high level of contamination. If a high level of 

contamination is present, It Is imperathre to individually analyze the above blanks to help determine 

the cause of contamination. 
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Spiked samples are used to check on the performance of a routine analysis or the 

During spiking, a known amount of stock solutions of the recovery efficiency of a method. 

substance of interest is added to the sample prior to sample extraction, digestion, and analysis. .. - 

5.6 Internal/ExIernal System Audk Checks 

System and performance audits are routine elements of all Entropy QA/QC programs. 

Internal Systems Audit The following sampling equipment checks were conducted prior 

to sample collection. 
All sampling equipment was thoroughly checked to ensure clean and 
operable components. 
Equipment was inspected for possible damage from shipment. 
The oil manometers or Magnehelic gauges were leveled and zeroed. 
The temperature measurement systems were checked for damage and 
operability by measuring the ambient temperature. 

Performance Audits: Performance audits of the laboratory are conducted prior to the 

processing of any compliance samples for analysis. Audit materials typically include samples 

available from the EPA prior to new source testing. Also, samples of known concentration are 

prepared in-house or obtained from the EPA for Internal QA checks. 

External Systems Audits: Entropy Is subject to a system audit each time a test is 

conducted for any Air Pollution Control agency. This procedure entails an EPA observer on-site to 

do qualitative evaluation of performance to demonstrate compliance with the applicable 

regulations. 

0 

5.7 Data Reduction and Validation 

The test team leader is responsible for reviewing and validating data as they are acquired. 

Each team leader has extensive knowledge of sampling methodology and the characteristics of 

the process being measured and is capable of evaluating the accuracy, representativeness, and 

completeness of raw data on-site. Action to replace inadequate data can be taken immediately. 

Data obtained during calibrations and test runs are recorded on standardized forms which 

are checked twice for completeness and accuracy by the QA Director or his designated 

representative. Data reduction and consistency are achieved by using the standardized forms and 

using Entropvs in-house computer facilities. 

5.8 W / Q C  Summary 

All chemicals used were American Chemical Society (ACS), High Performance Liquid 

Chromatography (HPLC). or pesticide grade. The deionized, distilled water utilized met or 

0 
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exceeded the American Society for Testing and Materials (ASTM) specifications for Type-I reagent 

water. Pretest and posttest leak checks were conducted on each sampling train. 

- 
5.8.1 Carbon Monoxide, Nitrogen Oxides and Sulfur Dioxide 

Three-point analyzer calibration error checks were conducted before initiating any testing. 

Zero and upscale calibration drift checks were conducted for each run. The calibration error, 

percent of span drift, and percent of span system calibration checks met the +2%, +3%, and + 
5%, respectively. 

5.8.2 Metals 

Filter and reagent blanks were prepared and analyzed for mercury; a matrix spike was 

conducted; and duplicate analyses were conducted. Table 5-2 presents the results. 

Filter and reagent blanks were prepared and analyzed for metals; a matrbc spike was 

conducted; and duplicate analyses were conducted. Table 5-3 presents the results. 

5.8.3 Particulate 

An acetone reagent blank was analyzed for particulate with 0.5 mg/300 mL detected. 

5.8.4 Particulates 10 Microns and Condensible Particulate 

An acetone reagent blank was analyzed for particulate with 0.5 mg/300 mL detected. A 

MeQ reagent blank was analyzed for condensible particulate with 1.2 mg/285 mL detected. A DI 
40 reagent blank was analyzed for condensible particulate with 1.4 mg/295 mL detected. 

5.8.5 Total Hydrocarbons 

Pretest and posltest calibrations were performed for each test run. The 3-point linearii 

checks were all within 3% of the known cylinder gas concentrations. 
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TABLE 5-2 
MERCURY DUPLICATE ANALYSES RESULTS 

BRICK KILN NO. 2 STACK 
OCTOBER, 1995 

First 

Analysis 

Second Relative % 

Analysis Difference 

I S-M29-1 I 
Front half 

Back half 

"4 
KMn4 

HCI 

< 0.470 < 0.470 NA 

< 1.79 < 1.79 : NA 

< 0.940 < 0.940 NA 

< 2.35 < 2.35 NA 

< 2.35 < 2.35 NA 

I HCI c 2.35 NA 

Not applicable if one or both results are below the detection limit. 
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TABLE 5-3 
METALS (EXCEPT MERCURY) BLANKS, MATRIX SPIKES, 

AND DUPLICATE ANALYSES RESULTS 
BRICK KILN NO. 2 STACK 

OCTOBER, 1995 

(a) Combined filter, fronthalf 0.1N HN03 rinsa. acetone rinse. and HN03/H202 reagent 
(b) Conducted on repetition 3. 
(c) Conducted on repetition 2. 
(d) Not applicable if one or both results are below the detection limit. 

.. 
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APPENDIX A. TEST RESULTS 

1. Brick Kiln No. 2 Stack 

a. Carbon Monoxide, Nitrogen Oxides, 
Sulfur Dioxide, and Total Hydrocarbons 



FIELD DATA AND RESULTS TABULATION 

PLANT: Tkiangle Brick, Merry O h ,  NC 
SAMPLING LOCATION Brick Kiln No. 2 Stack 
OPERATOR 

- 

Fwt 
PPW 
IbhX 

a Fwt 

Fwt 
PPW 
Ib/hr 

Fwt 
Ppm,  
PPW 
Ib/hr 

Fwt 
PPmd 
I b k  

Fwt 
PPmd 
I b h  a 

Julie R. Ruff 

Test Date 

Run Start Time 
Run Finish Time 

Net Run Time, min 

Barometric Pressure, in Hg 
hy Mole Fraction 
Carbon Dioxide, % by volume 
Oxygen, % by volume 
Flue Gas Static Pressure. in H,O 
Flue Gas Temperature, OF 
Volumetric Flow Rate, dry SCFM. 

Carbon Monoxide 
Formula Weight, @@-mole 
Concentration. ppmvd 
Emission Rate, I b h  

Nitmeen Oxides u NO2 
Formula Weight, @p-mole 
Concentration, ppmvd 
Emission Rate, I& 

Sulfur Dioxide 
Formula Weight, gmlgm-mole 

Emission Rate, I& 

THC p1 Carbon 
Formula Weight, @@-mole 
Concentration. ppmvw 
Concentration, ppmvd 
Emission Rate, I b h  

. 

Concentration, ppmvd 

Methane 
Formula Weight, gdgm-mole 
Concentration, ppmvd 
Emission Rate. I& 

< 
c 

Total Non-methane Hvdrocarbons as Carbon 
Formula Weight, gdgn-mole 
Concentration, ppmvd 
Emission Rate, I b h  

3 

SCEM-I 
10/17/95 

1010 
1110 

60.0 

30.50 
0.929 

2.4 
16.6 

-0.350 
510 

15,284 

28.01 
91.8 
6.19 

46.01 
12.0 
1.31 

64.06 
5.1 

0.778 

12.01 
19.0 
20.5 

0.585 

16.04 
1.98 < 

0.0756 < 

12.01 
20.5 

0.585 

SCEM-2 
1011 7/95 

1150 
1250 

60.0 

30.50 
0.928 

2.4 
16.6 

0.350 
517 

14,877 

28.01 
91.8 
5.96 

46.01 
12.6 
1.34 

64.06 
4.2 

0.623 

12.01 
20.0 
21.6 

0.600 

16.04 
1.91 < 

0.0710 < 

12.01 
21.6 

0.600 

S C E M J  
10/17/95 

1330 
1430' 

'60.0 

30.50 
0.929 

2.4 
16.6 

0.350 
508 

14.714 

28.01 
95.6 
6.14 

46.01 
12.7 
1.34 

64.06 
4.0 

0.587 

12.01 
20.8 
22.4 

0.616 

16.04 
1.92 

0.0706 

12.01 
22.4 

0.616 

68°F (ZOOC) - 29.92 inches ofmercury 

~~ 



TOTAL HVDROCARBON MEASUREMENT RESULTS W R Y  

PLANT NAME: Withers and Ravenel / Triangle Brick 

Br ick K i l n  #2 stack TEST LOCATION: 

TEST -DATE : 10- 17-95 

OPERATOR : J u l i e  Ruff 

_ _ _ _  Pre-Test Cal ibrat ion Error Check - - - - - -  

SPAN VALUE: CALIBRATION SYSTEM CAL . 
100 GAS VALUE CAL. ERROR ERROR 

(ppn as C )  (FprC). RESPONSE x 

THC Zero Gas 0.0 0.7 0.70 

Lou-Level Gas 29.8 28.7 -3.69 

Mid-Level Gas 51.9 51.9 0.00 

High-Level Gas 83.1 84.4 1.56 

-. 
p p ~ C  values = ppnC3H8 values x 3 

D r i f t  Determinations - - - - - -  _..___ 

Run N d e r  2-bl25A-1 2-rn25A-2 2-M25A-3 

Zero Sys.Cal.Response 0.7 ,0.7 0.7 

Zero D r i f t  Response 1.4 0.7 0.1 

Zero D r i f t  0.7 0.0 -0.6 

Upscale Sys.Cal.Resp. 51.9 51.9 51.9 

Upscale D r i f t  Response 50.5 50.9 50.4 

Upscale D r i f t  -1.4 -1.0 -1.5 

tttt...t.t..*..t............*... . . 
t ........... . . Test Results............ . 

RUN no.: 2-M25A-1 2-M25A-2 2-M25A1-3 , , 

RUN TIME: 1010-1110 1150-1250 1330-1430 

. . 
. 

THC (ppwC): 19.0 20.0 20.8 * 
t 

m20: 7.10 7.20 7.10 . . 
* THC ( e t ) :  20.5 21.6 22.4 
t . 
* DSCFM: 15,284 1 4 . 8 ~ 1  14,71& . . 
* THC (Lblhr C): 0.585 0.600 0.616 

.t..ttt..t*...t..ttt**~*~...*. 

Ib/hr = (e x DSCFM x 60 x Mol.Wt.) / 385.3 E06 

Vhere: Mol.Wt. Carbon 5 12.01 l b l l b  mole 

Sys tem Cal.Response - Cal.Gas Value 

** Cal.Gas Value. 

Cal.Error ..................................... 100 

D r i f t  Response - System Cal.Response 
D r i f t  = x 100 ..................................... 

Swn Value 

** For zero gas ca l ib ra t ion  er ro r  use span value 
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CALCULATION OF AVERAGE SOZ. NOx AND CO EMISSIONS 

COMPANY: Withers and Ravenel / Triangle Brick 
SOURCE: Brick Kiln #2 Stack 

RUN: 1 (1O:lO - 11:lO) DATE: 10/17/95 

, GAS VALm INITIAL CZ& FINAL CAL MEANCAL 

0.0 ppm SO2 0.6 
45.1 ppm SO2 41.2 

0.0 ppm NOx 0.8 
46.3 ppm NOx 42.8 

0.0 ppm CO 1.3 
59.9 ppm CO 59.7 

2.5 
42.9 

1.6 
42 :1 

1.7 1.3 
42.1 42.5 

3.6 2.5 
61.5 60.6 

5.1 ppm so2 
12.0 ppm Nox 
92.8 ppm CO 0.776 lb SO2/hr 

1.31 lb NOx/hr 
6.18 lb CO/hr 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Corrected Conc. = Cma ( E  - Co) / (Cm - Co) 

where: C = mean reference measurement 

. .  - 
Co 
Cm 
Qna = actual mid or upscale calibration gas concentration 

= mean zero calibration response 
= mean mid or upscale calibration gas response 

lb/hr = (ppm pollutant) (DSCFM flow) (Conv. Factor) (60) 

Where: SO2 Conv. Factor = 1.660E-07 lb SOZ/DSCF - ppm SO2 
NOx Conv. Factor = 1.194E-07 lb N02/DSCF - ppm NO2 
CO Conv. Factor = 7.263B-08 lb CO/DSCF - ppm CO 

r <I 



CEUXLATION OF AVERAGE S02 ,  NO% AND CO EMISSIONS 

COMPANY: Withers and Ravenel / Triangle Brick 
SOURCE: Brick Kiln #2  Stack 

RUN: 2 (11:50 - 12:50) DATE: 10/17/95 

-. 

GAS VAIIW INITIAL CAL FINAL cAL mANcAL 

0.0 ppm SO2 2.5 
45.1 ppm SO2 42.9 

0.0 ppm NOx 1.7 
46.3 ppm NOx 42.1 

0.0 ppm CO 3.6 
59.9 ppm CO 61.5 

1.9 
42.9 

2.4 
41.5 

1.2 
58.9 

2.2 
42.9 

2.1 
41.8 

2.4 
6 0 . 2  

4,2 ppm SO2 
12.6 ppm NOX 
91.8 ppm CO 0 . 6 2 2  lb SOZ/hr 

1.34 lb NOx/hr 
5.95 lb CO/hr 

-------____ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Corrected Conc. = Cma (c - Cob / (Cm - Co) 
Where: C = mean reference measurement 

- 

Co = mean zero calibration response 
Cm 
QM = actual mid or upscale calibration gas concentration 

= mean mid or upscale calibration gas response 

lb/hr = (ppm pollutant) (DSCFM flow) (Conv. Factor) (60) 

Where: SO2 Conv. Factor = 1.660E-07 lb SOZ/DSCF - ppm SO2 
NOx Conv. Factor = 1.194B-07 lb N02/DSCF - ppm NO2 
CO Conv. Factor = 7.263B-08 lb CO/DSCF - ppm CO 

#VALUE ! 
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C A L m T I O N  OF AVERAGE 502. NOX AND CO EMISSIONS 

COMPANY: Withers and Ravenel / Triangle Brick 
SOURCE: Brick Kiln # 2  Stack 

RUN: 3 (13:30 - 14:30) DATE: 10/17/95 

- _  
GAS VALUE INITIAL CAL FINAL. CAL MEANCAL 

0.0 ppm SO2 1.9 
45.1 ppm 502 42.9 

0.0 ppm NOx 2.4 
46.3 ppm NOx 41.5 

0.0 ppm CO 1.2 
59.9 ppm CO 58.9 

1.7 
41.6 

3.5 
41.3 

0.8 
60.3 

1.8 
42.3 

3.0 
41.4 

1.0 
59.6 

4.0 ppm SO2 
12.7 ppm NOX 
95.6 ppm CO 0.586 lb SO2/hr . 

1.34 lb NOx/hr 
6.13 lb CO/hr 

- 
Corrected Conc. = Cma (C - Co) / (Cm - Co) 

Where: C = mean reference measurement 
- 

Co = mean zero calibration response 
Cm = mean mid or upscale calibration gas response 
Cma = actual mid or upscale calibration gas concentration 

lb/hr = (ppm pollutant) (DSCFM flow) (Conv. Factor) ( 6 0 )  

Where: SO2 Conv. Factor = 1.660E-07 lb S02/DSCF - ppm SO2 
NOx Conv. Factor = 1.194E-07 lb NO2/DSCF - ppm NO2 
CO Conv. Factor = 7.263E-08 lb CO/DSCF - ppm CO 



SYSTSll  CALIBRATION B I A S  lLND DRIFT C A L W T I O N S  

cOIIPANY: Withers and Ravenel I Triangle B r i c k  

SOURCE: Br ick  Kiln Y 2  Stack 

RUN NUMBER: 1 (l0:lO - 1l:lO) - _  
SPAN v A L u B s :  100.0 ppm SO2 

100.0 ppm NOx 

100.0 ppm m 

TEST DATE: l0/17/95 

I N I T I A L  VALUES------ ____._ FINAL VALUBS-- - - - -  _ _ _ _ _ _  
W Y Z B R  SYSTEn SYSTBW sysmn sysmn 

RBSPONSE RBSWNSE I *  OF SPAN) RESPONSE I*  OF SPAN) OP SPAN) 

CAL. CAL. UUI. BIA9 CAL. a. BIAS DRIET 

so2 ZERO GAS 0.4 0.6 0.20. . . 2.5 2.10 1.90 

so2 UP-SCALE 46.1 41.2 -4.90 42.9 -3.20 1.70 

NOX ZERO GAS 0.4 

NOX UP-SCALB 46.1 

0 . 0  0 . 4 0  

-. - .  
42.8 -3.30 

1.7 1.30 

12.1 - 4 . 0 0  

0.90 

0 - 0 . 7 0  

CO ZBRO GJ& a.6 1.3 0.70 3.6 3.00 2.30 

CO UP-SCALE 60.3 59.7 -0.60 61.5 1.20 1.80 . .  

SYSTEM CAL. RESPONSE - ANALYZER UUI. RESPONSE 

sysmn CAL. BIAS . x 100 

SPAN 

FINAL SYSTEM UUI. RESPONSE - I N I T I A L  CAL. RESPONSE 

x 100 DRIPT I 

SPAN a 



SI 
SYSTEM C A L I B a T I O N  B I A S  AEU DRIFT W N W L T I O N S  

COMPIUN: Withers and R a v e n e l  / Triangle Brick 

SOURCE: Br ick  K i l n  112 Stack 

RUN NUnBER: 2 111:50 - 12:501 - -. 
SPAN VALUES: 1 0 0 . 0  ppm so2 

100 .0  ppm NOX 

100 .0  ppm CO 

TEST DATE: 10117195 

ANALYZER SYSTEM SYSTEM S Y S r n  SYSTEM 

CAI.. W. CAL. BIAS CAL. CAL. BIAS DRIFT 

RESPONSE RBSPQNSR l b  OF SPAN1 RESPONSE (*  OF SPAN) l b  OF SPAN) 

SO2 ZERO O M  0.4  

so2 UP-SUUIB 4 6 . 1  

NOX ZERO GAS 0 . 4  

NOX UP-SCALE 46.1 

CO ZERO GAS 0 . 6  

CO UP-SCALE 6 0 . 3  

2 . 5  

4 2 . 9  

1 . 7  

4 1 . 1  

3 . 6  

61.5 

2 . 1 0  

- 3 . 2 0  

1 . 3 0  

.& .OO 

3.00 

1 . 2 0  

~ _ _ _ _ _  ~~ 

1 . 9  1 . 5 0  - 0 . 6 0  

42 .9  - 3 . 2 0  0 . 0 0  

2.4 

41.1 

2 . 0 0  

-+ . 6 0  

0 . 7 0  

- 0 . 6 0  

1 .2  0 . 6 0  -2. .0 

5 8 . 9  -1.40 - 2 . 6 0  

SYSTEM CAL. RESWNSE - ANALYZER CAL. RESPONSE 

SYSTEM W. RIM - x 100 

s PAN 

PINAL SYSTBH C?L. RESPONSB - I N I T I A L  W. RESWNSB 

DRIPT I x 100 

s PAN 

9 



SYSTEM U L I B R A T I O N  BIAS AN0 DRIFT CALCULATIONS 

CCUPANY: blithers and R a v e n e l  I T r i a n g l e  B r i c k  

SWRCE: B r i c k  K i l n  #2 S t a c k  

RUN NUMBER: 3 (13:30 - 14:30) 

SPAY-VALUES: 100.0 ppn so2 
. 100.0 ppn NOX 

100.0 ppn co 

TEST DATE: 10/17/95 

FINAL VALUES-- - - -. - - -___ I N I T I A L  VALUES------ _ _ _ _ _ _  
ANALYZER SYSTEM SYSTEM SYSTEM SYSTEM 

Ut. CAL . Ut. BIAS ut. CAL. BIAS DRIFT 

RESPONSE RESPONSE (X OF SPAN) . RESPONSE ( X  OF SPAN) ( X  OF SPAN) 

SO2 ZERO GAS 0.4 1.9 1.50 1.7 1.30 -0.20 

so2 UP-SCALE 46.1 42.9 -3.20 41.6 -4.50 -1.30 
. .  

NOX ZERO GAS 0.4 2.4 2.00 3.5 3.10 1.10 

NOX UP-SCALE 46.1 41.5 .. -4.60 41.3 -4.80 -. 

CO ZERO WIS 0.6 1.2 0.64 0.8 0.20 -0.40 

CO UP-SCALE 60.3 50.9 -1.40 60.3 0.00 1.40 

SYSTEM CAL. RESPONSE - ANALYZER CAL. RESPONSE 

SYSTEM CAL. BIAS = x 100 

SPAN 

FINAL SYSTEM CAL. RESPONSE - I N I T I A L  CAL. RESPONSE 

DRIFT = x 100 

SPAN 

10 
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APPENDIX A. TEST RESULTS 

1. Brick Kiln No. 2 Stack 

b. Metals 

. i 
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FIELD DATA AND RESULTS TABUUTIDN 

PLANT: Triangle Brick. Merry Oaks, NC 

LOCATION: Br ick K i l n  No. 2 Stack 

RUN # DATE OPERATOR 

S-M29-1 101 17/95 Joseph P Daley 
S-M29-2 1011 7/95 Joseph P Daley 
5-1129-3 1011 7/95 Joseph P Daley 

Theta 

Die 

CP 

V 

Pbar 

Delta-H 

Vm 

t m  

Vmstd 

V l C  

Vwstd 

%H20 

=02 

m2 

Mfd 

Fo 

Md 

ns 

pg 

ps 

t S  

Delta-p 

VS 

A 

Qsd 

aaw 

%I 

R u n  S tar t  Time 

R u n  Finish Time 

Net Traversing Points 

Net Rm Tim, Minutes 

Nozzle Diameter, Inches 

P i t o t  Tube Coeff icient 

D r y  Gas Meter Cal ibrat ion Factor 

B a r m t r i c  Pressure, Inches Hg 

Avg. Pressure D i f f e r e n t i a l  o f  
Or i f i ce  Meter, Inches H20 

Volune O f  Metered Gas Sample, D r y  ACF 

Dry Gas Meter Tenperature, Degrees F 

Volune O f  Metered Gas Sample, Dry SCF' 

Total Volune o f  L iqu id Collected 
i n  lnpingers B S i l i c a  Gel, m l  

Volune of Uater Vapor, SCF* 

Moisture Conten?, Percent by Volune 

Dry Mole Fraction 

Carbon Dioxide, Percent By Volume, Dry 

Oxygen, Percent By Volune, Dry 

Fuel Factor 

Gas Molecular Ueight, lb/lb-'Mole, Dry 

Gas Molecular Ueight, Ib/lb-Mole, Yet 

Flue Gas Sta t ic  Pressure, Inches H20 

Absolute Flue Gas Pressure, Inches Hg 

Flue Gas Tenprature, Degrees F 

Average Veloc i ty  Head, Inches H20 

.Flue Gas Velocity, FeetlSecond 

StacklDuct Area, Square Inches 

Volunetric A i r  Flow Rate, Dry SCFW 

Volunetric A i r  Flow Rate, Yet ACFM 

lsok inet ic  Sampling Rate, Percent 

.. 

* 68' F ( 20' C) - -  29.92 Inches of Mercury (Hg) 

13 

S-1129-1 S-1129-2 

1010 1150 

1117 1255 

24 24 

60.00 60.00 

0.313 0.313 

0.840 0.840 

1.0013 1.0013 

30.50 30.50 

2.02 1.92 

46.870 45.745 

91 96 

46.070 44.583 

74.7 73.5 

3.516 3.460 

7.1 7.2 

0.929 0.928 

2.4 2.4 

16.6 16.6 

1.792 1.792 

29.05 29.05 

2a.26 . 28.25 

-0.35 -0.35 

30.47 30.47 

510 517 
0.3531 0.3374 

45.29 G . 4 3  

1,573 1,573 

- - 

15,284 i4,an 

29,680 29,114 

102.7 102.1 

5-1129-3 

1330 
- 

1436 

24 

60.00 

0.306 

0.840 

1.0013 

30.50 

1.61 

. .  

41.770 

a9 

41.129 

66.6 

3.135 

r.1 

0.929 

2.4 

16.6 

1.792 . 
29.05 

28.27 

-0.35 

30.47 

508 

0.3263 

43.48 

1,573 

14.714 

2a.491 

59.6 

(Continued next page) 
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FIELD DATA AND RESULTS TABULATION 
(Continued) 

PLANT: Triangle Brick, Merry Oaks, NC 

f w t  

ug 
ug1DSCM 
grlDSCF 
Iblhr 

f w t  

ug 
UglOSCM 
gr1DSC.F 
l b l h r  

f w t  

ug 
uglDSCM 
grmSCF 
I b l h r  

f W t  

ug 
UglDSCM 
grlDSCF 
I b l h r  

f w t  

ug 
W D S C M  
gr1DSCF 
Lblhr 

fut 
ug 
u g m c n  
grlDSCF 
lblhr 

f w t  

ug 
UglDSW 
grlOSCF 
l b l h r  

f w t  

ug 
UglDSCM 
grlDSCF 
Lblhr 

F o m l a  Ueight, Ibl lb-Mole 
Catch Yeight, Microgram 
Concentration, uglDSul 
Concentration. grainslDSCF 
Emission Rate, Lblhr 

Fornula Yeight, Ibl lb-Mole 
Catch Ueight, Microgram 
Concentration, uglDSCM 
concentration, grainslDSCF 
Emission Rate, I b l h r  

Fornula Ueight, lbl lb-Mole 
UItch Ueight, Micrograms 
Concentration, uglDSCM 
Concentration. grainslDSCF 
Emission Rate, l b l h r  

Arsmic 

Bewl  l i u n  

Q@jg 
Fornula Yeight, lbl lb-Mole 
Catch Yeight, Micrograms 
Concentration, uglDSCM 
ton cent ration^' grainslDSCF 
Emission Rate, I b l h r  

F o m l a  Yeight, Ibl lb-Mole 
Catch Yeight, Micrograms 
Concentration, uglOSCM 
Concentration, grains1DSCF 
Emission Rate, I b l h r  

F o m l a  Ueight, Ibl lb-Mole 
Catch Yeight, Microgram 
Concentration. uglDSCM 
Concentration, grainslDsCF * 
Emission Rate, lblhr 

Formula Yeight, Ibllb-Mole 
Catch Yeight, Microgram 
Concentretian, uglDSCn 
Concentration, grainslDSCF * 
Emission Rate, Lblhr 

F o m l a  Ueight, lb l lb-Hole 
Catch Yeight, Microgram 
Concentration, uglDSCM 
Concentration, grsimlDStF 
Emission Rate, Lb/hr 

- .  

Cobalt 

Lead' - 

Manuanese 

68' F ( 20' C )  - -  29.92 Inches of  Mercury (Hg) 
Indicates the value i s  below the detection l i m i t .  

5-1129-1 - 
121.75 

0 
0.0 
0.0 
0.0 

74.92 
1.83 
1.40 

6.13E-007 
8.03E-005 

9.01 
< .l 
< 0.0766 
< 3.3%-008 
< 4.39E-006 

112.41 
.792 

0.607 
2.65E-007 
3.48E-005 

,52.00 
4.15 
3.18 

1.39E-006 
1.82E-004 

58.93 
< 1 
< 0.766 
s 3.3%-007 
< 4.39E-005 

207.19 
3.21 
2.46 

1.08E-006 
1.41E-OD4 

54.94 
23.9 
18.3 

8.01E-006 
1.0%-003 

1 4  

S-1429-2 - 
121.75 

.TI 
0.610 

2.67E-007 
3.40E-005 

74.92 
2.72 
2.15 

9.42E-007 
1.20E-004 

9.01 
< .1 

< 0.0792 
< 3.46E-008 
< l.4lE-006 

112.41 
1.69 
1 .34 

5.8%-007 
7.46E-005 

52.00 
5.44 
4.31 

1.88E-006 
2,40E-004 

58.93 
< 1 
< 0.792 
< 3.46E-007 
< 4.41E-005 

207.19 
2.93 
2.32 

1.01E-006 
1.29E-004 

54.94 
18.7 
14.8 

6.47E-006 
8.2%-004 

S-1129-3 
__ 

v1.n 
42 

36.1 
1.58E-005 , 

1.99E-003 

74.92 
11.1 
9.53 

4.16E - 006 
5.25E-004 

9.01 
.l 

< 0.0859 
3.n~-oo8 

(. 4.TJE-006 

112.41 
1.55 
1.33 

5.82E-007 
7.30E-005 

52.00 
5.09 
4.37 

1.91 E - 006 
2.41 E-004 

58.93 
< 1 
< 0.859 

c 4.73E-005 
I 3.n~-oo7 

207.19 
52.3 
44.9 

1.96E-005 
2.48E -003 

54.94 
17.1 
14.7 

6.42E-006 
8 .OPE -004 

(Continued next page) 



e 
FIELD DATA AND RESULTS TABULATION 

(Continued) 

PLANT: Triangle Brick, Merry Oaks, NC 

f w t  
us 
ug/osUl 
gr/DSCF 
Ib/hr 

f w t  
ug 
ug/osUl 
gr/DSCF 
Lb/hr 

f ut 

ug 
ug/osDI 
gr/DSCF 
l b l h r  

nercurv 
Fornula Yeight, Ib/Lb-Mole 
Catch Weight, Microgram 
Concentration. ug/DSuI 
Concentration, grains/DSCF 
Emission Rate, lb/hr 

Formula Weight. Ib/lb-Mole 
Catch Yeight, M i c r o g r m  
Concentration, ug/DSCM 
Concentration. grainsfDSCF 
Emission Rate, lb/hr 

Fonrula Yeight, lb/lb-Mole 
Catch Weight, Micrograms 
Concentration, ug/DSoI 
Concentration, grains/DSCF 
Emission Rate, l b l h r  

Nickel - 

SeleniM 

.. 

S-M29-1 

200.59 
< 2.35 
< 1.80 

7.87E-007 
< 1.03E-004 

58;71 
3.58 
2.74 

1.20E-006 
1.57~-004 

78.96 
11 

8.43 
3.68E-006 
4.83E-004 

S-1129-2 5-1129-3 

200.59 200.59 
< 2.35 < 2.35 
< 1.86 e 2.02 

8.13E-007 8.82E-007 
1.04E-004 1.1lE-OD4 

58.71 58.71 
4.62 .98 
3.66 0.841 

1.60E-006 3.68E - 007 
2.04E-004 4.64E-005 

78.96 78.96 
10.15 9.03 
8.04 7.75 

3.5 1E-006 3.39E-006 
4.48E-004 4.27E-ow 

68' F ( 20' C )  - -  29.92 Inches of Mercury (Hg) 

Indicates the value i s  belou the detection L i m i t .  15 
< 



APPENDIX A. TEST RESULTS 

1. Brick Kiln No. 2 Stack 

c. Particulate 
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FIELD DATA AND RESULTS TABULATION 

PLAJIT: Triangle Brick, Merry Oaks, NC 

LOCATIOY: Brick K i  In Yo. 2 stack 

RUN # DATE OPERATOR 

S-M5-1 10/18/95 Joseph P Daley 
S-M5-2 10/18/95 Joseph P Daley 
5-6-3 10118195 Joseph P Daley 

5-115-1 5-115-2 

Theta 

Die 

CP 

I 

Pbar 

Delta-H 

mn 

tm 

vms td 

VLC 

Vustd 

uI 20 

"02 

m2 

Mfd 

Fo 

Md . 
MS 

pg 

PS 

t S  

Delta-p 

vs 

A 

Osd 

oau 
X I  

Rm Star t  T i m  

R u n  Finish Tim 

Yet Traversing Points 

Yet Rm T i m ,  M i n u t e s  

Nozzle Diameter, Inches 

P i t o t  T u b e  Coeff icient 

D r y  Gas Meter Cal ibrat ion Factor 

Barmet r ic  Pressure, Inches Hg 

Avg. Pressure Di f ferent ia l  of 
O r i f i c e  Meter, Inches H20 

V o l w  Of Metered Gas Sanple, D r y  ACf 

Dry Gas Meter Tarperature, Degrees F 

V o l m  Of Metered Gas Sanple, Dry SCf* 

Total Volune o f  L iqu id Collected 
i n  lnpingers & S i l i c a  Gel, nl 

V o l m  of Uater Vapor, SCF* 

Moisture content. Percent by V O I ~  

D r y  Mole Fraction 

Carbon Dioxide, Percent By V o l m ,  Dry 

Oxygen, Percent By Volune, Dry 

Fuel Factor 

Gas Molecular Yeight, lb/lb-Mole, Dry 

Gas Molecular Ueight, Lb/lb-Mole, Uet 

Flue Gas Sta t ic  Pressure, Inches H2D 
Absolute Flue Gas Pressure, Inches Hg 

F l u e  Gas Teaperature, Degrees F 

Average Velocity Head, Inches H20 
Flue Gas Velocity, FeetlSecond 

StacklDuct Area, Square Inches 

V o l m t r i c  A i r  Flou Rate, Dry SCFM* 

Volun$tr ic A i r  Flou Rate, Yet ACFM 

l sok ine t ic  Sanpling Rate, Percent 

~. 

0901 
1005 

24 
60.00 

0.313 
0.840 

1.0013 
30.53 
1.69 

42.407 

78 

42.643 
66.4 

3.125 
6.8 

0.932 
2.4 
16.6 

1.792 

29.05 
,28.29 

-0.35 
30.50 

518 

0.3241 
43.51 

1,573 
14.628 
28.515 

49.4 

1039 
1142 

24 
60.00 

0.306 
0.840 

1.0013 

30.50 
1 .e4 

44.945 

102 
43.266 

M.3 

3.027 
6.5 

0.935 
2.4 

16.6 

1.792 

29.05 

28.33 
-0.35 

30.47 
516 

0.3681 
46.33 

1,573 

15,634 
30,363 

98.6 

s-M5-3 

1221 
- 
1524 
24 

60.00 

0.313 
0.640 

1.0013 

30.53 

1.84 

45.098 

lo6 
43.146 

68.6 

3.229 
1.0 

0.950 

2.6 
16.6 
1.792 

29.05 
28.28 

-0.35 
30.50 

519 
0.3356 
44.32 

1,573 

14,856' 
29,047 , . 

98.9 

68' F ( 20' C) - -  29.92 Inches o f  Mercury (Hg) (Continued next page) 
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FIELD DATA AND RESULTS TABUUTIOW 
(Continued) 

PLANT: Triangle Brick, Merry Oaks, NC 

F i  Lterable Particulate -_  
w Catch Wight, Milligrems 
grlOSCF Concentration, grains/DSCF 
lb/hr Emission Rate, Ib/hr 

S-W5-1 S-M5-2 s - m - 3  - - - 
8.1 6.9 9.1 

0.00293 0.00246 0.00325 ' 

0.367 0.330 0.414 

. .  

68' F ( 20' C )  - -  29.92 Inches of Mercury (Hg) 



APPENDIX A. TEST RESULTS 

1. Brick Kiln No. 2 Stack 

d. Particulates 10 Microns and 
Condensible Particulate 

a 

21 



FIELD DATA AND RESULTS TABULATION 

a 

0 

a 

mea 
Dia 

CP 

Y 

Pbar 

Delta H 

Vm 

tm 

Vmsld 

V lC  

h s t d  

%b 0 
%b OSAT 

Mid 

%CQ 

%9 
%GO+& 
Fo 

Md 

Ms 

pg 

PS 

1s 

Delta-p 

M 

A 

Osd 

Omsd 

Qaw 

%I 

Plant: Trlmgle Bdok Mew Oaks, NC 
Sampllng Locallon: Btisk Klln No. 2 Stack 
Operator: Dannls D. Holuchuh 

Test Date 
Run Stan Time 
Run Finish Time 

Net Tramming Points 

Net Run Time. minutes 

Nozzle Diameter, inches 

Pnot Tube Coemcient 

by Gas Meter Calibration Facto1 

Barometric Pressure, in Hg 

Average Pressure Differentlal of 
Meter. inches b0 
Volume of Metered Gas Sample, cu. feet 

by Gas Meter Temperature.o F 

Volume of Metered Oas Sample, DSCP 

Total Volume of Liquid Collected 
in lmpingers and Silica Gel. ml 

Volume of Water Vapor. SCF 

Moisture Content. % b y  volume 

Moisture Sat. at Flue Gas CondGons, % 

Dry Mole Fraction 

Carbon Dioxide. 46 hyvoluma. dry 

Oxygen. % by volume. dry 

CO + t+, PercentbyVolume, dry 

Fuel Factor 

Gas Molecular Weight. Lb/Lb-Mole, dry 

Gas Molecular Weight. Lb/Lb-Mole, wet 

Flue Gas Static Pressure. in. b0 
Absolute flue Gas Pressure. in. Hg 

flue Gas Tsmperature.'F 

Average Velocity Head. inches &O 

Flue GasVelocity, t ea  per second 

Stack/Ducl Area. square inches 

Volumetric Air Flow Rate. dry SCFM' 

Volumetric Air Flow Rate. dry SCMM* 

Volumetric Air Flow Rate. wet ACFM' 

lsokinetic Sampling Rate. percent 

SM201A1202.1 

901 
1005 

lO/lS 195 

12 

60.0 

0.252 

0.84 

0.9776 

30.53 

0.68 

28.475 

77 

21.974 

39.6 

1 .BM 

6.2 

4979.2 

0.938 

2.4 

16.6 

81 .o 
1.792 

29.05 

28.36 

4.35 

30.50 

505.0 

0.3176 

42.74 

1,573 

14,650 

415 

28,012 

100.4 

SM201AfM2-2 
10/16/95 

1039 
1143 

12 

60.0 

0.249 

0.84 

0.9776 

30.53 

0.68 

28.870 

100 

27.lBB 

38.1 

1.793 

6.2 

5226.2 

0.938 

2.4 

16.6 

81.0 

1.792 

29.05 

28.36 

4.35 

30.50 

510.4 

0.3176 

42.86 

1,573 

14.618 

41 4 

28,091 

100.1 

SM201Al202-3 

1210 
1322 

10/18/95 

12 

60.0 

0.249 

.0.84 

0.9776 

30.53 

0.68 

28.510 

95 

21.m 

38.2 

1.798 

6.2 " 
5225.6 

0.938 

2.4 

16.6 

81.0. 

1.792 

29.05 

28.36 

4.30 

30.51 

510.4 

0.3176 

42.86 

1,573 

14.615 

414 

28,wi 

89.8 

68°F (20'C) - 29.92 inches ofmercury 
** Value used for calculations 
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FIELD DATA AND RESULTS TABULATION 

Plant Thngle Erlck, Many Oaks. NC 
Sampling ioutlon: Bfisk Win No. 2 Stack 
Opsrator: Dannls D. Holwchuh 

Test Date 
SMMlA/202-1 SM201AI202-2 SM201A/202-3 0 

10/18/95 1011 8/95 10/18/95 

PMlO Calculations 

Slack Gas Wseosily 

PMlO flow, at Cyclone Conditions, ACFM 

Dia. of Particles in Cyclone, Microns 

Particulate Calch 

- < 10 Microns, milligrams 

> 10 Microns, milligrams 

Total Catch, milligrams 

Percent of T&l Particulate 

- c 10 Microns. percent 

> 10 Miuons. perwnt 

Pamculaia e 10 Micmns 

Calch Weight. milligrams 

Concentration, grains/DSCF - '  

Emission Rats. ib/hr 

Condensible Pattlcutate 

Catch Weight, milligrams 

Conwntration, grains/DSCF 

Emission Rate. ib/hr 

68'F (20'C) - 29.92 inches of mercury 
** Value used for calculations 

~~ - 

285.2 286.7 286.6 

0.892 0.871 0.868 

9.55 9.76 9.78 

8.1 

2.8 

10.9 

6.7 

2.3 

9.0 

7.4 

2.3 

9.7 

74.3 74.4 76.3 

25.7 25.6 23.7 

8.1 6.7 7.4 

0.00447 

0.561 

0.00380 

0.477 e 0.03422 

0.528 

22.2 29.1 29.4 

0.0122 0.0165 . 0.0168 

1.54 2.07 2.10 
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APPENDIX A. TEST RESULTS 

2. Example Calculations 

. .  



e NOTE 
The example values shown in these calculations have been rounded for presentation 

purposes. Any hand calculations conducted using these example values may produce slightly 

different results than those presented. 
- _  

460 

273 

29.92 

750 

24.056. 

385.3' 
0.w70r 
7000 

453.592 

0.02832 

28.32 

0.03531 

35.31 

loo0 

1Lf 

144 

60 

13.6 

20.9 

85.49 

A 

CONSTANTS, DEFINITIONS, NOMENCIATURE. AND UNlTS 

0 degrees Fahrenhelt in degrees Rankin The sum of 460 and the standard 
temperature (SO. 68.77. Btc. in 'F) gives TStd h degrees Rankin. 

0 degrees Celsius in degrees KeMh The sum of 273 and the standard temperature 
(la. 20.25. etc. in 'Cj gives Tstd in degrees Kelvin 

Standard absolute pressure (Pstd). inches of mercury. English unk 

Standard absolute pressure (Pstd). millimeters of mercury. Metric u n l  

Uers per gram-mde at standard conditions. 

Molar volume cubic feet/pwndmde at standard condttions 
Standard cubic feet per gram or mL of H20 at standard conditions. 

Grains per pound. 

Grams per pound. 
Cubic meters per cubic foot 

Uers per cubic foot 

Cubic feet per liter 

Cubic feet per cubic meter. 

Conversion from milligrams to grams, milliliters to liters. and liters to cubic meters. 

Conversion factor for decimal fraction to parts per mlion. 

Square inches per square foot 

Minutes per hour and seconds per minute. 

Specific gravity of mercury (1 inch of mercury = 13.6 inches of H20). 
Percent 02  by vdume (dry basis) in ambient air. 

feet \(lb I Ib -mole) (inches Mercury) 
second 1 (degrees Rrmkn) (inches H 2 0 )  

Pitot tube constant (Kp): 

Stack cross-sectional area, square inches. 

Where applicable. these constants must be corrected (if the standard temperature is not WF) 
by multiplying them by the ratio of the standard temperatures. For example to convett to TT F 
(460 + n)/(W+ 68) 

. . .  . .  
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EXAMPLE TEST CRGCDLATIONS RUN S-M5-1 

Brick Kiln No. 2 Stack 

VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS 

Pbar + (Delta H/13.6) 460 + tstd _ _  
Vmstd I y Vm t . . . . . . . . . . . . . . . . . . . . .  t _ _ _ _ _ _ _ _ _ _  

(460 + tm) Pstd 

30.53 + (1.690/13.6) 460 + 68 
vmstd = 1.0013 * 42.407 - - - - - - - - - - - - - - - -  

(460 + 78) 

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS 
_______ 

Vwstd = 0.04707 * V l C  (460 + tstd)/528 
Vwstd = 0.04707 66.4 (460 + 68)/528 = 

PERCENT MODIS=, BY VOLUME, AS MEASURED IN FLUB GAS 

tH20 = 100 * Vwstd / (VwEtd + Vmstd) 

ABSOLUTE FLUB GAS PRESSURE 

Ps = Pbar + (Pg / 13.6) 
PE 30.53 + (-0.35/13.6) = 30.50 inches Hg 

DRY MOLE FRACTION OF FLUB GAS 

Mfd = 1 - OH20 / 100 
Mfd = 1 - 6.8/100 = 0.932 

DRY MOLECLTLAR WEIGHT OF FLUE GAS 

42.663 DSCF 

Md = (%C02/100 44) + (%02/100 32) + ((100 - ZCO2 - %02)/100 * 28) 

Md = (2.4/100 * 44) + (16.6/100 32) + ((100 - 2.4 16.6)/100 * 2 8 )  

Md = 29.05 lb/lb-Mole 

WET MOLECULAR WEIGHT OF FLUB GAS 

Ms = (Md * Mfd) + (0.18 * %H20) 
M s  = (29.05 0.932) + (0.18 6.8) E 28.29 lb/lb-Mole 

28 



AVERAGE FLUE GAS VELOCITY [Note: (Delta p)avg is square of average square root1 

Ir ., 

vs = 85.49 n.84 t/sec 

DRY VOLUMETRIC FLUE GAS FLOW RATE AT STANDARD CONDITIONS 

60 460 + tstd PS 

144 460 + ts Pstd 
Qsd = _ _ - - _  t Mfd t vs t A t _ _ _ _ _ _ _ _ _ _  t _ _ _ _ _ _  

60 460 + 68 30.50 

144 460 + 518 29.92 
Qsd = * 0.932 a 43.51 1,572.8 * - - - - - _ - - - _ _  * - - _ _ -  

Qsd = 14,628 DSCFM 

WET VOLUMETRIC FLUE GAS FLOW RATE AT ACTUAL CONDITIONS 

paw = 60 / 144 VB * A 

Qaw = 60 / 144 43.51 *-i.572.8 = 28,515 ACFM 

PERCENT ISOKINBTIC OF SAMPLING RATE 

CONCENTRATION, GRAINS PER DRY STANDARD CUBIC FOOT, FILTERABLE PARTICDIATE 

29 



EMISSION RATE, POUNDS PER HOUR, FILTERABLE PARTICULATE 

(mg / 103) 
Vmstd 

Qsd - - - - _ _ _ _ _ _  

(8.1/103) 
14,628 = 0.367 lb/hr - - - - - - _ _ _ _ _ _ _ _  

42.663 

e 
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EXAMPLE TEST CALCULATIONS RUN S-M29-1 

Brick Kiln No. 2 Stack 

VOLUME OF DRY GAS SAMPLED AT STANDAFUI CONDITIONS 0 

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS 

Vwstd = 0.04707 Vlc * (460 + tstd)/528 
Vwstd = 0.04707 74.7 (460 + 68)/528 = 3.516 SCF 

PERCENT MOISTURE. BY VOLUMB, AS MGASURBD IN FLUE GAS 

%H20 = 100 * Vwstd / (Vwstd + Vmstd) 
3.516 

3.516 + 46.070 
%H 0 = - - - _ _ _ _ _ _ _ _ _ - - - - -  100  = 7.1 % 2 

1 ABSOLUTE FLUE GAS PRESSURE 

Ps = Pbar + (Pg / 13.6) 
P8 = 30.50 + (-0.35/13.6) = 30.47 inches Hg 

DRY MOLE FRACTION OF FLUE G?4 

Mfd = 1 

Mfd = 1 - 7.1/100 = 0.929 

- %H2O / 100 

DRY MOLECULAR WEIGHT OF FLUE GAS 
~ 

Md = ((100 - W02 - %02)/100 * 28) 
Md = (2.4/100 44) + (16.6/100 * 32) + ((100 - 2.4 - 16.6)/100 * 28) 

(%CO2/lOO 44) + (%02/100 * 32) + 

Md = 29.05 lb/lb-Mole 

WET MOLECULAR WEIGHT OF FLUE GAS 

ME = (Md Mfd) + (0.18 * tH2O) 
ME (29.05 * 0.929) + (0.18 * 7.1) = 28.26 lb/lb-Mole 
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AWRAGE FLUE GAS mLOCITY [Note: (Delta p)avg is square of average square root1 

K 
0 .3531  (460 + 510) ] 

30.47  * 28.26  
= 45.29  ft/iec vs = 85.49 t 0 . 8 4 0  t . . . . . . . . . . . . . . . . . . . . . . .  

DRY M L W T R I C  FLUE GAS PLOW RATE AT STANDARD CONDITIONS 

60 4 6 0  + tstd PS 

144 460 + ts Pstd 
Qsd = _ _ _ _ _  t Mfd t vs t A t _ _ _ _ _ _ _ _ _ _  t _ _ _ _ _ _  

60 460 + 6 8  3 0 . 4 7  

144 460 + 510 2 9 . 9 2  
Qsd = - - - - -  0 . 9 2 9  4 5 . 2 9  1 , 5 7 2 . 8  t _ _ _ _ - - - - _ _ _  t - _ _ _ _  

Qsd = 15,284 DSCFM 

WET VOLWTR IC FLUB GAS FLOW RATE AT ACKIAL CONDITIONS 

Qaw = 60 / 144 Y S  A 

Qaw = 60 / 144 
-. 

45.29  *-'1,572.B = 29,680 ACFM 

PERCENT ISOKINETIC OF SAMPLING RATE 

Pstd . 100 (ts + 460)  Vmstd 
*I = _ - - - - _ _ _ - -  t - - -  * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

460 + tsta ' 60 PS vs * Mfd * Theta * (n * (NozzleDia/2)2/144) 

29.92  100 (510 + 460)  46.'070 *I = _ - - - - - _ _ _  t _ _ -  t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
460 + 68 6 0  3 0 . 4 7  * 4 5 . 2 9  0.929 e 60 .00  '* (n ( 0 . 3 1 3 / 2 ) 2 / 1 4 4 )  

SI = 1 0 2 . 7  S 

CONCENTTRATION, MICROGRAMS PER DRY STANDARD CWIC METER, ANTIMONY 

u9 I 
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CONCENTPATION, GRAINS PER DRY ST?+NDARLI CUBIC F W ,  ANTIMONY 

EMISSION RATE, POUNDS PER H O k ,  ANTIMONY 

60 (ug / 106) 
lb /hr  = - - - - - - -  t --_____.-- Qsd 

453.592 Vmstd 

60 (0.0/106) 
15,284 = 0.0 lb /hr  Ib/hr = - - - - - - -  t - _ _ _ _ _ _ _ _ _ _ _ _ _  

453.592 46 .070  

. .  
> .  

. .  
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EXAMPLE TEST CALCULATIONS 
Brick Kiln No. 2 Stack 

Run Number: S-M201A/202-1 

-_  
VOLUME OF DRY GAS SAMPLED AT STANDARD CONDITIONS 

(Pbar + Delta H / 13.6) (460 + tstd) 
t Vmstd = Y Vm -- 

(460 + tm) Pstd 

(30.53 + 0.68/13.6) (460 + 68) Vmstd = 0.9776 28.475 t 

(460 + 77.0) 29.92 

Vmstd = 27.974 DSCF 

VOLUME OF WATER VAPOR AT STANDARD CONDITIONS 

Vwstd = 0.04707 

Vwstd = 

Vwstd = 1.864 SCF 

Vlc [( 460 + tstd ) / 528 ] 

0.04707 * 39.6 [( 460 + 68 ) / 528 ] 

- 
PERCENT MOISTURE, BY VOLUME. AS MEASURED IN FLUE GAS 

%yo = 100 Vwstd / ( Vwstd + Vmstd ) 

%yo = 

%YO = 6.2 % 

100 * 1.864/( 1.864 + (27.974) 

MOISTURE SATURATION @ FLUE GAS CONDITIONS, % 

y OSAT 100 t 10 (6.691 - 13744 / It* + 390.86111 

Ps 

y OSAT 100 10 16.691 . (3144 / (505 + 390.861)) 

30.53 + (0 .35 / 13.6) 

YOSAT 4,979.2 % 

34 
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EXAMPLE TEST CALCULATIONS 
Brick Kiln No. 2 Stack 

Run Number: S-M201A/202-1 

DRY MOLE FRACTION OF FLUE GAS 

Mfd = l - (%I+O/ lOO)  

Mfd = 1-(6.2/100)  

Mfd = 0.938 

GAS MOLECULAR WEIGHT, LB/LB-MOLE. DRY 

Md = (%CQ *htCQ/lOO) + (%Q * M Q / l O O )  + [( 100-%CQ -%Q ) * h t C O & ~ / l O O )  

( 2.4 44/100 ) + ( 16.6 32/100 ) + [( 100 - 2.4 - 16.6 ) * 28/100 ) Md = 

Md = 29.05 

GAS MOLECULAR WEIGHT. LB/LB-MOLE. WET 

Ms=  (Md M f d ) + [ h t H 2 0 * ( % H 2 0 / 1 0 0 ) ]  

Ms = 

Ms = 28.36 

- .  

(29.05 0.938 ) + [ 18.0 " (6.2 / 100 )] 

ABSOLUTE FLUE GAS PRESSURE, INCHES MERCURY 

PS = 

PS = 

PS = 30.50 

Pbar + (Pg / 13.6) 

30.53 + (0.35 / 13.6) 

AVERAGE FLUE GAS VELOCITY. FEET/SECOND 

vs=  85.49.Cp' SQRT[(AvgDeltap) ( 4 6 O + t s ) / ( P s * M s ) ]  

vs = 

vs = 42.74 feetlsecond 

85.49 0.84 SORT[ (0.3176) * (460 + 505) / (30.50 2E.36)] 

M201AXLS EXCALC on 1111019J 8 5 1  AM Page 2 of 4 
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EXAMPLE TEST CALCULATIONS 
Brick Kiln No. 2 Stack 

Run Number: S-M201A/202-1 

_ _  
VOLUMETRIC AIR FLOW RATE, DRY STANDARD CUBIC FEET PER MINUTE (DRY SCFM) 

Qsd= ( 6 0 / 1 W ) * M f d * V S * A *  (460+ tS td ) / (460+ ts )  (Ps/Pstd)  

Qsd= (60/100)*0.938'42.74*1572.81 * ( 4 6 0 + 6 6 ) / ( 4 6 0 + 5 0 5 )  *(30.50/29.92) 

Qsd = 14,650 Dry SCFM 

VOLUMETRIC AIR FLOW RATE. DRY STANDARD CUBIC METERS PER MINUTE /DRY SCMM) 

Qmsd = Qsd 0.02832 

Qmsd = 14,650 0.02832 

Qmsd = 415 Dry SCMM 

VOLUMETRIC AIR FLOW RATE. WET ACTUAL CUBIC FEET PER MINUTE WET SCFM) 

0 Qaw= (60/144)  vs * A -  

Qaw= 

Qaw = 28,012 Dry SCFM 

(60 /144)  * 42.74 * 1572.81 

ISOKINETIC SAMPLING RATE. PERCENT 

100 Pstd (460 t ts) Vmstd 

60 (460 + tstd) Ps 
%I = - -I_ * I--- * ~ -----_- 

vs Mfd Theta [ Pi (nozzle diameter / 2 )^2 / 144 

100 29.92 (460 t 505 ) 27.974 
% I =  --*--*------*- -- - 

60 (460+68) 30.50 42.74 0.938 60.0 [ Pi (0.252 / 2 )^2 / 144 

%I = 100.4% 

STACK GAS VISCOSITY 

4 = 

Ua = 

51.05 t [0.207*(460 + @)I t [O.oao0324'(469 t lS)^2] t [53.147~(%02/100)]-[74.143'(%H20/1W)] 

51.05 t 10.207*(460 t 5Q5)l + [O.MxX)324*(460 +'505)^2] t [53.147*(16.6/100)]-[74.143*(6.2/1W)] 

4 = 285.2 

36 .' c 
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EXAMPLE TEST CALCULATIONS 
Brick Kiln No. 2 Stack 

Run Number: S-M201A/202-1 

PMlO FLOW RATE, ACTUAL CUBIC FEET PER MINUTE AT CYCLONE CONDITIONS 

Q = [(46o+ts)/(17.€4*Ps)] [(Vmstd+Vwstd)/Theta] 

Q = [(460+505)/(17.64'30.50)] * [(27.974+1.864)/60.0] 

Q = 0.892ACFM 

DIAMETER OF PARTICUES IN THE'CYCLONE. MICRONS 

40 = 

bo = 

I& = 9.55 Microns 

0.15625 [( 4M) + ts)  / (Ms Ps)]'0.2091 [I.&, / C& 1-0.7091 

0.15625 [( 460 t 505 ) / (28.36 30.50 )]"0.2091 [ 285.2 / 0.892 ] ̂ 0.7091 

CONCENTRATION, PARTICULATE < 10 MICRONS. arlDSCF 

gr/DSCF = ( 7000 / 453.592 ) * [( mg / 1000 ) / Vmstd ] 

gr/DSCF = ( 7000 / 453.592 ) [( 8.1 / 1000 ) / 27.974 ] 

gr/DSCF = 0.00447 gr/DSCF 

EMISSION RATE, PARTICULATE 10 MICRONS. LB/HR 

Ib/hr = 

Ib/hr = 

Ib/hr = 0.561 Ib/hr 

(60 / 453.592) [( mg / 10'3) / (Vmstd )] * Qsd 

( 60 / 453.592 ) [( 8.1 / 10'3 ) / (27.974 )] 14,650 

MZO1AXL.S EXCALC On Il/l0/95 8 5 1  Ah4 Page 4 of 4 



EXAMPLE TEST CALCULATIONS 
Brick Kiln No. 2 Stack 

RUN NUMBER: S-CEM-1 
-_  
Eh4ISSION RATE. CARBON MONOXIDE. l b h  

I b h  = 

Ib/hr = 

I b h  = 6.19 Ib/hr 

(60 * ppnh * fwt Qsd) I(385.3 * (460 + tstd)/5ZS 106, 

(60 * 92.80 28.01 * 15,284) / (385.3 (460 + 68)/528 10%) 

CEh4.XI.S FXCALC on 11/10/9J 8 3 8  AM 
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APPENDIX B. FIELD DATA 

1. Brick Kiln No. 2 Stack 

a. Carbon Monoxide, Nitrogen Oxides, 
Sulfur Dioxide, and Total Hydrocarbons 
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CALIBRATION SUMMARY 

SOURCE: Triangle Brick - _  
REASON.: CALIBRATION ERROR CHECK 

DATE : 10-17-1995 TIME: 08:14 - 08:40 

MONITOR GAS MONITOR 
A/D CHAN DESCRIPTION UNITS VALUE RESPONSE 

8 STACK2 PPmNOX 0.0 0.4 
8 STACK2 PPrnOX 26.0 26.5 
8 STACK2 PPmNOX 46.3 46.1 
8 STACK2 PPmNOX 80.2 81.1 

6 
6 
6 

STACK2 ppmSO2 
STACK2 PPmSO2 
STACK2 PPmSO2 

.~ 

. . -  - . -  

0.0 0.4 
45.1 46.1 
92.8 92.7 

- 



CALIBRATION SUMMARY 

SOURCE: Triangle Brick 

REASON: CALIBRATION ERROR CHECK CONTINUED 
-_  

DATE : 10-17-1995 TIME: 08:41 - 0 8 : 4 7  

MONITOR GAS MONITOR 
A/D CHAN DESCRIPTION UNITS VALUE RES PONS E 

7 STACK2 PPmco 0.0 0.6 
7 STACK2 PPmco 30.2 31.2 
7 STACK2 PPmco 59.9 60.3 
7 STACK2 PPmCO 90.9 89.4 
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CALIBRATION SUMMARY 

SOURCE: Triangle Brick 

REASON: SYSTEM BIAS CHECK 

DATE : 10-17-1995 TIME: 09:14 - 09:52 

- _  

MONITOR GAS MONITOR 
AID CHAN DESCRIPTION UNITS VALUE RES PONS E 

8 STACK2 PPmNOX 0.0 0.8 
8 STACK2 PPmNOX 46.3 42.8 

7 STACK2 PPmCO 
7 STACK2 PPmco 

0.0 1.3 
59.9 59.7 

6 STACK2 PPmS02 0.0 0.6 
6 STACK2 PPmS02 45.1 41.2 
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CALIBRATION SUMMARY 

SOURCE: Triangle Brick _ _  
REASON: SYSTEM BIAS CHECK 

DATE : 10-17-1995 TIME: 09:53 - 1O:Ol 

GAS MONITOR MONITOR 
A/D CHAN DESCRIPTION UNITS VALUE RESPONSE 

1 STACK2 uumTHC 0.0 '0 7 
1 
1 
1 

STACK2 PpmTHc 
STACK2 PPmTHc 
STACK2 ppmTHC 

29.8 28.7 
51.9 51.9 
83.1 84.4 . -  

4 4 -  



Triangle Brick 10-17-1995 

c " n  c " 7  c " 6  c " i  

S T A W  S T A W  S T A W  STAW 

TIUE u r n  ox m m  CO DPmS02 ummc _ _  
10:11 12.0 91.5 5 . 6  18.5 

10:12 12.1 92.3 5.7 19.3 

10:13 12.2 9 2 . 9  5.9 19.4 

10:14 12.2 93.4 6 . 0  19.6 

10:15 12.3 94.0 6.1 19.7 

10:16 12.3 94.4 6.1 19.5 

10:17 12.3 94.7 6.2 2 0 . 6  

m:in 12.4 95.1 6 . 3  20.0 

10:19 12.5 94.5 6 . 4  19.5 

10:20 12.4 94.4 6.5 19.1 

10:21 12.3 94.8 6 . 5  19.7 

10:22 12.3 94.8 6 .4  19.9 

10:23 12.2 94.9 6.2 19.5 

10:2* 12.2 94.7 5.8 19.0 

10:25 i2.a 9 4 . 6  5.7 18.7 

10:26 12.3 95.1 5 . 6  19.2 

10:27 12.3 94.7 5.5 18.7 

1o:zn 12.2 9 4 . 8  5.6 1 8 . 3  

10:29 12.3 94.5 5.7 18.1 

io:ia 1 0 . 7  67.8 5.8 17.0 

10:31 6 . 0  96.2 5 . 2  16.7 

10:32 13.3 90.4 5.0 ,_--16.7 

10:31 11.7 90.4 5.3 17., 

10:34 11.8 91.0 5.5 1 8 . 5  

10:35 11.9 91.7 5.8 18.5 

10:36 12.1 92.3 6 . 1  19.3 

10:37 12.1 92.7 6.4 19.4 

1o:in 12.2 93.1 6.7 19.6 

10:39 12.3 93.5 6 . 9  19.7 

10:40 12.4 93.0 6.8 19.4 

AWPAGB VALUES FOR THE LAST 30 UTNUIES 

10:.0 1 2 . 0  9 2 . 8  6 . 0  18.9 

10:41 

10:.2 

10:43 

10:44 

10:45 

10:.6 

10:47 

i o : a n  
10:49 

10:50 

10:51 

10:52 

10:53 

12.4 94.0 6 . 8  19.4 

1 2 . 4  94.3 6.8 19.5 

12.5 94.3 6 . 8  19.6 

12.4 94.8 6 . 9  19.6 

12.5 95.1 7.0 19.6 

12.5 94.8 6 . 9  19.7 

12.5 94.6 6 . 9  19.5 

12.5 93.9 7.0 18.9 

12.4 93.9 6 . 8  18.9 

12.4 93.8 6.8 18.0 

12.4 9 3 . 1  6 . 7  19.6 

12.3 93.5 6 . 6  18.4 

9.4 61.3 6 . 5  17.0 

10:54 8 . 6  101.3 6 . 0  17.6 

10:55 12.5 89.7 5.9 17.8 

10:56 11.8 8 9 . 6  5.8 10.3 

10:57 11.8 8 9 . 9  5.9 18.5 45 



rriangle B r i c k  10-17-1995 

M A N 8  M A N 7  -6 M A N 1  

STACK2 STACK2 STACK2 STACK2 

TInB U ~ N  ox umm uDms02 DDMlllC 

10:58 11.9 90.6 6.0 18.8 

10:59 . .12.0 91.9 6.1 19.0 

11:oo 11.9 91.4 6.2 18.7 

11:01 12.0 92.1 6.2 18.9 

11:02 12.0 92.5 6.3 20.5 

11:03 12.1 92.6 6.5 10.2 

11:m 12.1 92.7 6 . 5  . 20.0 

11:05 12.2 92.9 6.6 19.0 

ll:06 12.3 93.0 6.7 19.4 

ll:07 12.3 93.2 6.5 19.1 

11:oe 12.3 93.3 6.5 19.1 

11:09 12.4 93.3 6 . 5  19.5 

11:10 12.4 93.3 6.6 19.7 

AVERAGE VUUBS FOR M E  LAST 30 MINOT89 

11:10 12.0 92.3 6 . 5  19.1 . .  . .  

AVBUGE VALUBS FOR ME LAST HOUR: 60 n I m s  OP VALID DATA 

11:10 12.0 92.5 6.2 19.0 
- - - - - - - .______-- . . ._~~-- - - -~~-- - - .~~~~~~~~~~~ 

11:11 12.4 93.2 6.4 19.8 

11:12 12.4 93.1 6.5 19.4 

11:13 12.4 93.1 6 . 5  19.1 

11:14 12.3 93.1 6.3 19.0 

11:15 12.4 92.9 6.3 18.1 

11:16 B . 0  6 0 . 0  6.2 17.1 

11:17 10.1 104.4 5.8 17.8 
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SOURCB: T r i a n g l a  Brick 

- _  
REASON: SYSTgll BIAS MBM - POST 2 - C m - 1  

DATB : 1 0 - 1 7 - 1 9 9 5  TIMB: 1 1 : 1 7  ~ 1 1 : 3 6  

MONITOR GAS MONITOR 

AID c" DBSCRIETION UHITS VALW RBSWNSB 

B STACK2 PPIWOX 0 . 0  1 . 7  

B S T A W  PWm 4 6 . 3  4 2 . 1  

7 0 . 0  3 . 6  STACK2 PpmCO 

7 STACK2 Ppmm 5 9 . 0  6 1 . 5  

6 STACK2 Ppm902 0 . 0  1 . 5  

6 S T A W  P P a s O l  4 5 . 1  4 2 . 9  

1 STACK2 ppmmc 0 . 0  1 . 4  

1 STACK2 P P m C  5 1 . 9  5 0 . 5  

. 
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T r i a n g l e  B r i c k  10-17-1995 

-8 -7 c " 6  w 1  

STACK2 STACK2 STACK2 S T A W  

TIME P n N  ox PPm co Pnos02 PornTHC - _  
11:51 

11:52 

11:53 

11:54 

11:ss 

11:56 

L1:57 

1'1:58 

11:59 

12:oo 

12:01 

12:02 

12:03 

12:04 

12:05 

12:os 

12:07 

12:oe 

12:09 

12:10 

12:11 

12:12 

12:13 

12:14 

12:15 

12:lh 

12:17 

12: 18 

12:19 

12:20 

12.9 

12.9 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

13.0 

6.1 

14.1 

12.7 

12.8 

12.9 

13.0 

13.0 

13.2 

13.2 

13.4 

13.2 

13.3 

13.3 

13.3 

13.3 

13.3 

13.3 

13.3 

13.3 

91.4 

92.1 

92.3 

92.2 

92.a 

92.1 

92.0 

92.1 

92.3 

92.2 

87.9 

73.9 

91.9 

88.7 

89.1 

89.8 

90.5 

90.9 

91.3 

93.2 

92.8 

92.6 

92.6 

93.0 

93.2 

93.0 

93.1 

93.1 

92.9 

92.9 

7.7 19.6 

7.5 19.6 

7.2 19.7 

7.1 19.4 

6.9 19.8 

6 . 8  19.4 

6.7 19.1- 

6 . 5  19.1 

6.4 19.1 

6.3 19.1 

6.2 18.7 

6 . 0  17.5 

5.6 17.7 

5 . 5  18.2 

5.4 19.0 

5.5 19.2 

5 . 6  19.7 

5 . 6  19.8 

5.9 21.0 

5 . 9  20.9 

6.0 20.3 

6.1 _--20.6 

6.1 25.5 

6.2 26.3 

6.2 21.. 

6.2 23.0 

6.1 21.1 

6.1 21.5 

6.1 20.8 

6.0 20.1 

12:20 

12:21 

12:22 

12:23 

12:21 

12:25 

12:26 

1 2 2 7  

12:28 

12:29 

12:30 

12:31 

12:32 

12:33 

12:31 

12:35 

12:36 

12:37 

12.9 91.2 

13.2 92.8 

13.2 92.7 

13.2 92.5 

13.2 81.8 

4 . 8  8 0 . 0  

15.8 91.2 

12.9 89.6 

13.0 90.2 

13.1 90.7 

13.3 91.2 

13.3 91.6 

13.4 92.2 

13.4 92.3 

13.4 92.6 

13.5 92.6 

13.5 92.8 

13.5 93.5 

6.1 20.1 

6.0 20.8 

6.0 20.3 

5 . 9  20.1 

5.8 20.1 

5 . 6  18.6 

5.1 18.7 

5.1 19.2 

5.2 19.6 

5 .3  20.8 

5 . 6  20.2 

5 . 8  20.1 

5 . 9  20.1 

6 . 0  19.9 

6.2 20.8 

6.3 20.5 

6.3 20.0 

6.3 20.4 48 



Triangle Brick 10-17-1995 

c " 8  c " 7  a u u i 6  c " 1  

STACK2 STACK2 STACK2 ST- 

TInB ~ 9 m N  OX D W  co D m 0 2  D m T H C  - .- 
12:38 1 3 . 5  93 .5  6 . 3  20 .2  

12:39 1 3 . 5  95 .8  6 . 3  1 9 . 8  

1 2 : 1 0  '13.5 9 3 . 4  6 . 4  1 9 . 5  

12 :41  13 .5  9 3 . 4  6 . 3  2 0 . 1  

12:42 1 3 . 5  93.2 6 . 2  1 9 . 8  

12 :43  1 3 . 5  93.8 6 . 1  1 9 . 7  

12 :44  1 3 . 5  9 3 . 6  6 . 0  1 9 . 1  

12:45 1 3 . 5  9 3 . 5  5 . 9  1 9 . 3  

1 2 : 4 6  1 3 . 5  9 3 . 4  5 . 8  1 9 . 8  

12 :47  13 .2  7 4 . 7  5 . 7  1 7 . 9  

12:18 4 . 6  85 .9  5 . 3  1 7 . 9  

1 2 : 4 9  1 6 . 5  91 .2  4 . 0  1 8 . 5  

1 2 : 5 0  1 3 . 1  9 0 . 0  4 . 8  1 9 . 1  

AVBRREB V A L W S  FOR THE LUST 30 MINITTBS 

1 2 : 5 0  1 3 . 0  9 0 . 9  5 . 8  1 9 . 7  . .  



CPILIBIUTION SUMMARY 

SOURCE: T r i a n g l e  B r i c k  
- .- 

RBASON: SYSTW BIAS M B M  - W S T  RUN.2 PRE RUN 3 

DATB : 1 0 - 1 7 - 1 9 9 5  TIME: 12:50 - 1 3 : O I  

MONITOR GAS MONITOR 

AID c" DBSCRIPTION UNITS VALUB RBSWNSX 

8 STACK2 Bpmrroa 0 . 0  a . 4  
8 STACK2 BPnvrOX 1 6 . 3  11.5 

7 STACK2 PPm 0.0 1.1 

7 S T M U  PPm 5 9 . 9  5 8 . 9  

6 STACK2 P W 0 2  0.0 1.9 

6 STACK2 P W 0 2  45.1 1 2 . 9  

1 STACK2 P P m C  0.0 0 . 7  

1 STACK2 PPmc 5 1 . 9  5 0 . 9  

e 
SO 



Triangle Brick 10-17-1995 

("8 c " 7  ("6 ("1 

STACK2 STACW STACK2 S T A W  

TIMB DD mnox DD m M  DumSO2 DD mTHC 

13:31 13.5 95.5 6.0 19.4 

13:12 13.5 95.4 6 . 0  20.1 

13:33 12.0 68.2 5 . 8  18.6 

13:34 7.9 99.7 5 . 1  18.9 

13:35 14.8 93.8 4.9 19.2 

13:36 13.3 93.1 5.0 19.4 

13:37 13.4 3 3 . .  5.1 19.9 

i3:38 13.5 94.0 5.5 20.1 

13:39 13.6 94.4 5.7 20.1 

13:40 13.7 95.0 5.9 20.6 

13:41 13. 8 95.6 6 . 0  20.5 

13 : 42 13.9 95 .8  6 . 0  22.8 

13:13 13.8 95.9 6.1 37.5 

13:44 13.9 96.6 6 . 0  22.1 

11:45 14.0 96.8 6.0 21.6 

13:46 13.9 96 .5  6 . 0  21.5 

13:47 13.9 96.8 5.9 20.7 

13:18 13.9 96.7 5.9 20.0 

13:49 13.9 96 .8  5.9 20.4 

13:50 13.9 9 6 . 4  5.9 a0.7 

13:51 13.9 9 6 . 5  6.0 20.3 

13:52 13.9 96.6 -5.8 _ .  20.3 
13:53 13.8 96.6 5.8 19.8 

13 : 54 13.8 96.4 5.7 19.9 

n : 5 5  13.8 96.0 5 . 6  19.6 

13:56 10.8 60.3 5.5 17.6 

13:57 10.4 106.0 1.7 18.7 

13:59 13.5 93.1 4.9 19.8 

13:58 14.2 93.9 4 . 6  19.1 

14:OO 13.6 93.8 5.2 20.0 

AYBQAGB VALUBS FOR THB WLST 30 M I W B S  

14:OO 13.3 93.9 5 . 6  20.7 

14:01 

11:02 

14:03 

14:01 

11:05 

14:os 

14:07 

14:oa 

1 4 : 0 9  

14:10 

14:11 

11:12 

14:13 

14:14 

>4:15 

14:1s 

14:17 

13.6 

13.7 

13.7 

13.8 

13.8 

13.8 

13.9 

13.9 

13.9 

13.9 

13.8 

13.8 

13.7 

13.8 

13.8 

13.8 

13.9 

91.0 5.1 

94.2 5.7 

94 .6  5 . 8  

95.1 5.9 

95.2 5.9 

95.4 6.0 

9 5 . 4  6 . 0  

96.0 6.0 

96.3 5 . 8  

96.3 5 . 8  

96.1 5 . 6  

96.1 5.5 

96.2 5.5 

96.1 5.3 

96.3 5.2 

36., 5.0 

96 .5  4 . 8  

20.2 

20.3 

20.2 

20.6 

21.1 

20.8 

20.7 

20.6 

21.2 

21.2 

21.3 

20.9 

20.6 

20.4 

20.3 

20.2 

20.7 

51  



Triangle Brick 10-17-1995 

C n m 8  C n m l  - 6  C n m 1  

STACK2 STACK2 STACK2 S T A W  

TIME P- ox on mCO D m 9 0 2  D M C  

11:10 13.8 96.1 4.7 21.1 

14:19 9.6 67.5 4.4 19.0 

14:zo 12.3 109.0 3.6 2 0 . 0  

14:21 13.9 9 4 . 2  3.7 2 0 . 5  

1422 13.0 94.1 3.9 20.9 

14:23 13.9 94.6 1.3 21.5 

14:24 14.0. 94.9 4.5 21.0 

14:25 14.2 95.4 4 . 8  21.1 

14:26 14.3 96.0 5.0 21.5 

14:Zl 14.3 96.4 5 . 2  22.5 

14:28 14.3 96.3 5.4 22.8 

i4:ag 14.3 96.7 5.4 21.9 

14:30 14.3 97.4 5.4 21.7 

AVERAGE VALUES FOR M E  LAST 30 llI"E9 

14:30 13.1 95.1 5.2 20.9 

- .  
COMMEmS: EN0 OF RUN 3 

e 



I CALIBRATION SUMMARY 

SOURCB: Triangle Brick  -_  

REASON: SYSTEM BIAS MBCK - POST RON 3 

DATR : 10-17-1995 TIME: 14:30 - 14:48 

MONITUR GAS UONITUR 
AfD c" DBSCRIPTION U M T S  VALUE RESPONSE 

8 STACK2 P W O X  0.0 3.5 

8 STACK2 PPnurOX 46.3 41.3 

1 STACK2 P P C O  0 . 0  0 . 8  

1 STACK2 P p m W  59.9 6 0 . 3  

6 STAUU PpmSO2 0.0 1.1 

6 STACK2 P W 0 2  4 5 . 1  41.6 

1 STACK2 P P T H C  0.0 0.1 

I STACK2 P P m C  51.9 5 0 . 4  

5 3  



APPENDIX B. FIELD DATA 
. .  

1. Brick Kiln No. 2 Stack 

b. Metals 

l is  n 



Runlsample No. Leak J OK7 

Tedlar Bag I.D. FO 

Share Oreat 

' Tedlar Bag I.D. FO Orsat I.D. I 
Run/Sample No. Leak < OK? 

Avg . n 

Tedlar Bag I. D . PO 1 Oreat 1 . D .  I 
31 

F-1009 rev. 11-93 



o(1SAl SYSTEM 

- 
REF D E L T A - ~  0.3W -- 

** PROBE EXIT & 4 (Probe 6 f i l t e r  heat o f f )  apply to Y J  Method 1. C W D f X I T  s q t i w  t r a i n  has a sondmrer. 

F-1112 (Paqe 1) rev. 9-94 
& .LU.L .35 -u- LLLL a' 
*in. ( 0 )  vm (4iiF4* tm t s  All 



SAMPLING DATA - HETHOD(S) 29 
CLIENT -5 4 n d R n ltcne I 

M m .  5-29-2  
JOS YO. fq94s DATE f0 / I 7  /45 

Ch TIME STAR1 IIso 
BARDIETRIC PEESSURE, IN. HG 36.- STATIC PRESSURE. IN. ns - 0 . 3 s  TIME F I N I S H  l J S 5  

LEAK RATE, cm A!?LA&L--  
LEAI: J,  V A C U *  IN; HG _b - - - - TEST PERSCUYEL m. on4 

W S T T E S T  POS PRESS LEAI: ./ CX? * 
e, 

EST. XIIF 
.C" FACTOR /dm 
STACK T E R .  515 -- 

<:SI or C*LQ r? REF D E L T A - ~  0. Ita -- 

** PROBE E X I T  8 4 (probe C f i l t e r  hear o f f )  apply to Y J  Method 1. CWD E X I T  applies i f  raplinp tra in  has a cadmser: 
CpD V5.7L/5 .3Y qL 517 I.S&r 
Min. ( 8 )  Vm (@ t m  15 AH 59 F-1112 (Page 1) r w .  9-PC 

. 
_- 



' CWDUCT POSTTEST POSITIVE PRESSURE LEAK CHECK FCI.LWIYG THE LAST RLW PER L O C I T I W .  FDS OTHER RUNS. ENTER " N I A " .  

LEAK CHECKS EWIPYEYT CHECKS EWIPMENT 1.0. NUBERS 
d PITOT, PRETEST REAGENT BOX p l I I &  KETER BOX tJ -fY v I.mI3 B B 
7 PITOT, POSTTEST PITOT s- 9 c p a  I O Z ' C  f i r  P714 DIA. D.%G E E 

2 TC fi 'F PRE SAMPL'G BOX a ORSAT pulp 7 T E O L U  BAG 
7 NOZZLE, PREIPOST TC IIEADCUT' F- I4 TC P R C S  f? 785 UBILIUL LI1T<I 

B 8 

N-APH DATA 

Wri tes.  % 

-251 OF U L ' D  T? 

-- 

FILTER EXIT f o r  YJ Method 1. FILTER BOX fo r  a l l  others. 
COY0 EXIT appl ies i f  raplinp t r a i n  has a condmser: 

Min. 18) vm t K P ) 2  t m  ' .ts A H  60 F-1112  (Page 1) rev. 9-91 

** PROBE EXIT  6 J lprcbe 6 f i l t e r  heat o f f )  apply to YJ  Method 1. 

4Q 41.77  ,333 S . 5  50% 3 ,..,. 



MOISTURE ANALYTICAL RESULTS FOR MULTIMETAL SAMPLING TRAINS 
AND/OR SAMPLING TRAINS USING K M N O ~  REAGENT FOR HG 

14 442 Client P, tL 0 , - s  Z q w J  I? a v C N  I 
Plant Name Tr, 4 4 x 0  I e E ~ ; L  Job NO. 

Citylstate M I ~ P P ! ,  O ~ I ~ L , ,  N.(. sampling Loc. A ~ . L  I<;JN j + c I C k  
a 

- _  
/ 

ADSORBED WATER, 9 

Run Number 

Sampling Date 

Analysis Date 

Analyst 

J2.5 9 .3  /@.X 

peaaent "@AI 15 
(58 "0~/108 A202) 

TOT= W A T E R  COLLECTED, g 

Final Weight. g 

Tared weight, g 

Water catch, g 

79.7 7 7 . 5  6L.L  

Final Weigh<, g 

Tared Weight, g 

Water Catch. a 

Final Weight, g 

Empty Tared Weight, g 

Difference, g 

mL used, m O 4 ,  g 

Water Catch, g 

CONDENSED WATER, g 

2655.1 2 7 7 . 1  

2.1 

, I I I , . , 
3 1 7  M 

2 6 6 . 0  
44.0  

4 , 6  

55- LY 
Since 4% wm4/loI HZSOL weighs 1.1 g/rl. a u l t i p l y  rl W used 1.1 Url = t o t a l  g tare t o  be srrbtrasted. 
Enter/-t actual rl Dln01 used. 

I silica Gel, I I I 1 
Final Weight, g 

Tared Weight, g 

. .. 
. . ~. 

., 

. .  . 

Balance No. 

Balance located in stable, draft - f ree area (A? res /No - ( I f  'Yo", explain belw.) 

Comment8 

& /: 71 /? Type [ J )  Tr ip le  E e w  - / E l e c t r m i s  - Reagent Boa No. n7 I / L  0 
, I. P 1  

L-0037 rev. 5-93 



PC = Pers-I C u t c d y  S = Sealed By: B = Bmkm By .* Use "REMARKS" S e t i o n  i f  m r e  space needed. : 

/ 

As Applicable: 

A l l  Liquid levels a t  mark ( A  (Estimate loss i f  not a t  wrk ;  describe in "REMARKS") "0 - YES - 

As Awlicnble: 

TUBE SAMPLES plf in freezer by Date Time 

COlOEYSAlE SAMPLES plt in rcfrige. by Date Tim - I_p 

. i REHARKS PQ 
U& 

L-0023 rev. 8-93 



" I I I 

1 1 1 Filter Appearance. 

Filter Appearance' 

I J Reagents Appearance. 
I -- I 

Filter Appearance" 

Reagents Appearance' 

u Use "REMAFtKS" section i f  needed. 

0-1002 rev. 5-95 



RECORD OF CUSTODY; CONTAINER NO. N1/ 5 7 

As Applicable: 
A l l  Liquid Levels ar mrt ( J )  (Estimate loss if not at mart; descrih in "REIURKS"1 NO - YES - 

As Acplicable: 

TUBE W P L E S  prt in freezer by Date Time 

W O E M U T E  S U P L E S  pt in refr ige.  by 0.te T i m  

0 
REHARKS _ _  

ti4 L ?  

L-0073 rev. 8-93 
. .  

/ 



0 

Individual Tare Of Sil. G e l  Gm 
other IsTrcify) 

Reagent6 Appearance. 

Filter Appearance. w 
I 1 . 1 Reagent6 Appearance. 

tec Appearance 

Reagents Appearance, 

I I I Reagents Appearance, 

Use 'REWRRKS' section if needed. 

@ ALL Liquid levels a t  Mrk7 I c h U k )  YES - 
REHARKS 

YO - lcrtimate Loss if not a t  Mrt; use "REIURKS- section). 

65 I -  r .  

0-1002 rev. 5-93 



0 

PC P e r s a s \  Custw S f Sealed By: B * Broken B r  ** Use '"REMARKS. Section if w r e  splce needed. 

Seal  Intact?'. 

.. 

As Awlicable: 

A I \  liwid Levels a t  mart (Estiwte loss if not a t  mart; describe in "REIVIRKS") NO - YES - 
As AWicabLe: I 
TUBE SUIPLES prt i n  freexer by Dace Tim 

COlOENUTE SANPLES p ~ t  in refr ige.  by 

- - 
Date Tim 

REMARKS 

L-0023 rev. 8-95 



FIELD SAMPLE OUALITY CONTROL 
14-CAPACITY CONTAINER 

BOX NO. 100 9 Assembly Date Assembled By 

Client T h  e @,. ;c .k  A++nL.;r. i- , . e A /  Job No. 

Plant Tr,' C l r w )  I e 13r; c I< citylstate M ~ r - ~ y  0 'ak5. ML. - _  
J / 

I 

ecover 

* Component = rinses, reagents, etc. (e-g., H 2 S 0 4  Rinse, NaOH Rinse, H 2 S 0 4  
Reagent, Probe Rinse, etc.) 

All liqud levels at mark (check)? Yes - NO - 
(estimate loss if not at mark; use REMARKS section). 

0-1023 rev. 8-96 



APPENDIX B. FIELD DATA 

1. Brick Kiln No. 2 Stack 

c. Methane 



S n p l e  Transfer Rm No. 

Parameter 

4 - /M I8NIOp- / Snple  Transfer Date L Tim I o/ / 7 /q 5 I I ?o 

Pressurization 

~ ~~ ~~ 

Tank No. 2 33 Tank Volume, liters 4, 51 Sampling Time Start ;/% 
From Sampling Run No. 

s = W  

a 

Sampling Time Start I T& NO. 2 - f ~  ~ a n k  Volume, liters 6 i n F i  
From Sampling Run No. 5- /M 2 4 - 3 Sampling Time Finish /v& 
senpie Transfer RVI NO. 4 S w l e  Transfer Date  L Tim 

. .  

As applicable, use In. Hq or u, and 3 or s. Note: mm Hg = In. Hg * 25.401 

0 
f-1070 rev. 11-93 

. .  



0 

APPENDIX B. FIELD DATA 

1. Brick Kiln No. 2 Stack 

d. Particulate 

. .  



SAMPLING DATA - HETHOD(S) 5 
CLIENT Withers qnd Rawenel 
PLANT Traan,lc b ; c k  WID. S-MS- I  
C l T V l S I A T E  M e w u  Optrr , hlC JOBNO. 14448 DATE & / 1 % / 9 5  
SAMPLING LOC. firirk k in tta s+q<L- TIME START oq6/ 
BARDIETRIC PUSSURE, IN.  HG 3.53 STATIC PRESSURE. IN. H20 -6.35 T I E  FINISH I A O t  

LEAK RATE, cm ,603 CuZ-3 POSTTESI POI PRESS LEAK 4 OK? - 

- 
0 LEAK 4, V A c w l  IN: HG - - TEST PEPYYlNEL J pb. 0 0 /-I 

0 CWDUCT POSTTEST POSITIVE PRESSURE LEAK CHECK FOLLWlNG THE LAST R U I  PER LOUTIW. FLW OTHER RUNS, ENTER " N I A ' .  

EWIPMENT CHECKS I EWIPMENT 1.0. NWBERS I LEAK CHECKS 

STACK I-. 515 -- 
REF DELTA-P 0.334 -- 

. .  

FILTER EXIT for  NJ Method 1. FILTER BOX fo r  a l l  o t h e r s .  
C W D  EX11 awlier if s a n p l i n g  t r a i n  has a condenser. 

f-1112 (Page 1 )  rev. 9-94 

e 
** PROBE EXIT 6 4 ( p r o h  6 f i l t e r  hear  o f f )  appty t o  NJ Method 1. 

60 dia.'/o? ,.32 78 ~ I R  /.64 75 
Min. ( 0 )  vm ( G P ) 2  tm t s  au 



SAMPLING DATA - HflHOD(S) 5 
CLIENT --wenel 
PLUT b a l e  W c l r  M( m. S-AS-a 

Ouhr . NC JOB No. l q Y Y t  DATE 10/IR /4 5 CITTISTATE &rru 
SAMPLING LOC. 
BARCWETRIC PRESSURE. IN. HE 30.50 
LEAK J,  V A W  IN:  HE lo" - __ - - 
LEAK RATE. cm A&Ia-o.m,,-- 

TIME START 16 34 
STATIC PRESSURE, IN. Hs - 0 . 3 5  l l * E  FINISH IYd 

TEST PERSONNEL JPo, 0 0 H 
POSTTEST POS PRESS LEAK J a 7  e - 

b 2 k  Kiln #3 Stock 

~~ 

4 COUOUCT PaSTTEST POSITIVE PRESWRE LEAK CHECK H L L W l N G  THE LAST RUY PER LOCATION. FOR OTHER RUNS, ENTER *YIP. 
EWIPWENl 1.0. NU18ERS LEAK CHECKS 

B 8 
PITOT, m T T E s T  PITOT 5 - a ~  cp 102'~ a=, DIA. 3 1  E E 

NOZZLE, PREIWST TC REEIDM f-lq TC P R a  WlLlCAL 

0 

. .  

0 
** PROBE EXIT I . /  heat o f f )  apply t o  YJ Yethcd 1. CWD EXIT applies if s n p l i n g  t r a i n  has a c d m s e r :  

*in. (e) Vm ( G P ) 2  rm t s  AH ' 76 1-1112 (Page 1) rev. 9-94 
. 37 K-2 5lii & 

~~ ~ ~ 



SMPLING DATA - REnlOD(S) 5 
CLIENT W;+hrrs s r d  Rsumc 1 
PLANT I L  k u r n .  S - f l 5 - 3  
CITVISTATE j r r  ru Oshs .  dc JOB YO. -44% DATE j a / r v / q 5  
SAMPLING LOt. 5n;k kth-,#d Stsc k TIME START IC);) / 
BARMETRIC PRESSURE, IN .  HG 30.53 STATIC PRESSURE, IN.  Hf l  - 0 . 3 5  1lME FINISH /7)4 
LEAK 4, V A C U M  IN: HG __ TEST PERSONNEL Jpb. Dokj 
LEAK RATE, cm _ g p k o , o o ( o - - -  POSTTEST POS PRESS LEAK J a? - 

0 COUDUCT P(KT1EST POSITIVE PUESSURE LEAK CHECX M L L W I M G  THE US1 RUl PER Loc* l1OU.  FOP OlUER RUNS.  ENlER * Y I A m .  

EWIFWEYT CHECKS I E W I P M E N T  1.0.  Y V I B E R S  I LEAK W C K S  

I 1 FILTER E X I T  for NJ M e t h o d  1. f I L T E R  BOX for a l l  o t h e r s .  F 1 MAL 

** PROBE EXIT 6 J l p r o k  6 f i l t e r  h e a t  o f f )  apply t o  N J  M e t h o d  1. C W O  E X I T  applies i t  s a p l i n g  t ra in  has a condenser. 

F-1112 (Page 1) rev. 9-96 

45098 .34 166 519 / . g4  
77 *In. (8) Vm ( G P 9  t m  t s  A", I -  



Sampling Date I r /  /t?/qs I Q / I f / 4  s / Q/ //7/7T 
Analysis Date / o  /If/ 7 5 /e//g/-i5 / f / I  8/7< 
Analyst m/ ,TK & 

Final Weight, g 

Tared Weight, g 

peaaent 2 ( 

Final Weight, g 

Tared Weight, g 

Reaoent 3 ( 

Final Weight, g 

Tared Weight, g 

S i l i ca  G e l .  I 

. Tared Weight. g 

Balance No. 

Balance located in  stable, draft - free area (4 )7  Y e s  - 
comments 

/ 3 T y p  ( 4 )  Triple Beam - / '  Electronic - Reagent BOX NO. 0' IO 

. c  78 
L-0036 rev. 5-95 



Container Received by Entropy Sample Custodian 

Y a. SrgnaGre 

As Applicable: 

A L L  l iquid leve ls  a t  mrt ( 4 )  YES - yo - (Estimate loss i f  nat a t  mrt: dercribc i n  "REIURKS"1 

A$ Aeplicablc: 

TUBE SAMPLES prt i n  frceler  by Date T i e  

COlDEYSATE SUIPLES pn i n  refrige. by Date Tim 

REJ4APX.S 

1.0023 rev. 8-93 



FIELD SAMPLE RECOVERY QUALITY CONTROL 

Box NO. 2 lo b e w i y  Date Y*Z6*7.5 Aseembled By -sus 
Tr 'u 0 

Client W f - A P k - 4  owl  Kf4l./?n,el Job No. 1 qgm 
Plant A / J / P  v-1 c IC Citylstate /Y\ ervy  (%?I< 9 ,  /v< 
sampling Loc. l?h--., 'c lc l < , s l d  e.z- 5 7 t f a L k  Method f?4 M 5 
Individual Tare Of Reagent zoo 

, 

- _  
(Xl) (9) Of h 1, uzD 
(Xl)(gm) Of Individual Tare Of Reagent 

Individual Tare Of Reagent (xi)(gm) of 

Individual Tare Of Sil. Gel cm 

Reagent8 Appearance* 

0 

Reagent8 Appearance. 

0 
- Use 'RFXARKS" sectLon if needed. 

@ 111 l l W l d  levels at m r k 7  (check) TES - YO - (ertIwte loss if mt at mrt; m e  "REHARKS. section). 

REllARKS o n  
J 

0-1002 r w .  5-95 



. .  

. .  

i 

PC = P c r r w l  C u s t o d y  * S = Sealed iy; B Broken BY ' ** Use ."REWRKS* sex ion  i f  m r e  space m c d .  

Seal Intact?'. 

As Awlicable:  

A l l  l i q u i d  Levels a t  mark ( 4 )  IES - YO - ( E s t i m r e  loss if not a t  m r k ;  describe in  "REIURKS") 

As AcQkicaBLe: 

TUBE S U P L E S  p t  i n  f reezer  by Dare T i r e  

Tim COIDEYSATE SAMPLES p t  in ref r ige .  by Date 

REUASKS 

-I I -  8 1 



Reagents Appearance. 

e 
Reagents Appearance, 

Reagents Appearance, 

Reagents Appearance, 

0 
Use 'REIIlIRKs" aection if needed. 

@ 1 1 1  l w i d  levela  a t  nark7 (check) YES - YO - ( e t t i m t e  loss I f  mr a t  nark: w e  V E M R K S .  acctim). 



a 

APPENDIX B. FIELD DATA 

1. Brick Kiln No. 2 Stack 

e. Particulates 10 Microns and 
Condensible Particulate 

. 

. .  

83 



4 

. .  

CLIENT d-i-kc-i & RLL lene \ 
PLANT NAME T C \ e - o c L b  Ar\r V 
CITY, STATE * C c U  ' X k S  hs .c. 
SAMPLING L O C A T I O N ~ ~ I G  ILI n hk: 1 *L: 
NO. OF PORTS AVAILABLE a 

d 
,I 

NO. OF PORTS USED 
PORT INSIDE DIAMETER 

DISTANCE FROM FAR WALL TO OUTSIDE OF PORT 9 9 
NIPPLE LENOTM ANDIOR WALL THICKMESS 8 % 

DEPTH OF STACK OR DUCT '? 9 % 
STACK OR DUCT W!DTH ( IF RECTAYOUUI )  - - 

EOUIVALENT DIAMETER: 
PTU 2 -  

iE%H + k%DJN '- 1 t 

FROM PORTS TO b '  I 

DISTANCE UPSTREAM DOWNSTREAM 

FLOW DISTURBANCES 
DIAMETERS 7 .  I4 6.7 

STACKIDUCT AREA I 7jjz33zy =JGG!Fl INz 

Sampling and Velocity Traverse Point Determination 
EPA Method 1 

- 
DRAW UORIZONTAL LINE THROUOU DIAMETERS 

I f  mol8 Ihan 8 mnd 2 di8m8181B If Pycl  
dia. i8  1.81 than 24 ' .  " 8 .  8 or D points. 

VELOCITY PARTICULATE 

DIAMETERS 
UP DOWN 

Y oa.8 11.1 ?SA a1.z 8z.8 
84.4 16.0 i7 .a 70.8 

86.0 84.4 7s.z 
81.1 87.1 

86.8 

F-0016 rev. 8 - 0 3  

oa.8 11.1 ?SA a1.z 8z.8 
84.4 16.0 i7 .a 70.8 

86.0 84.4 7s.z 
81.1 87.1 

86.8 

11 

F-0016 rev. 8 - 0 3  

_- _- 

I 24 or 25 

PITOT USED (/) TYPE '8' - STANDARD - 



AIR FLOW RATE DETERMINATIONS 
Client W i t t v r s  a d  Job NO. f~~~~ 

Run No. 5-md-1 Plant TrienaJP T3r;ck 
city/state Mcrm Oak< 8 N C  Date / f l  /I6 /9 5 

Te6t Location Brkk k iln #a Cbck 

Barometric Pressure (Pbar) 30 .Id " w Static Presure (pg) - A , 3 3  V I ~ ~  

Pitot/Orifice ID DP7d-S Pitot Coef. Pres. Gauge Set ID f l S - 3 7  

Thermocouple ID R l'%d ' Duct DepthIDiameter Li8'' Width /VIA ' 

- - -Spc i fy  inches ("1 or feet ( ' I - - -  

" 

Personnel A ~ P D ,  _- 
~ .- 

FYRITE DATA, S COa 

MOISTURE DATA (WET SULB/DRY BULB) 

Free Water in Fuel, t 

Water frm Fuel Combustion, Z 

Ambient Water, Z 

Relative Humidity, t 

Ambient Temperature, O F  

VOLIBIgTRIC A7x PLOW EATES 

Dry at _- Standard Conditions, Q6d = SCFM 

"Wet at Stack Conditions, paw ACFM 

ADDITIONAL DATA 

AP average is square of average square idt. 
F-1023 rev. 9-93 

. 86 



METHOD 3 (ORSAT) FIELD DATA 

I 1 ,  ooeratoc 

PO Tedlar Bag I.D. 66 I 

Share oreat 

PO oraat I.D. / Tedlar Bag I.D. -". I 
L UII 

I 
F-10W rev. 11-95 



F I L T E R  E X I T  for  NJ nethod 1. FILTER BOX tor a(L ochers. 
CWD E X I T  applies if snpliw train has a condenser. 

AH F-1112 (Pope 1) rev. 9-94 

** PROBE E X I T  6 J (probe 6 f i l t e r  heat o f f )  apply t o  NJ nethod 1 .  - 6 0  &@'/e ,318 ';65 .&8'r 88 
Man. ( 8 )  Vm ( G P ) Z  t m  ts 

-~ 



0 kUOUCT WSTTESl POSITIVE PRESWRE LEAK CHECK l Q L W l N G  THE LAST RUN PER LOUTION.  

E W W E N I  FHE- 1 EWIPMENT I . D .  YWBERS 
FC4 OTHER RUNS, ENTER "MIA" .  

I LEAK CHECKS 

FILTER EXIT fo r  NJ Me thod  1. FILTER BOX fo r  a l l  o the rs .  
COY0 EXLT appli  s i f  s m l i n g  t r a i n  has  a condenser. 

vm ( G ) 2  t l n  t s  A H  F-1112 (Page 1 )  rev. 9-91 

- FINAL I I I 
** PROBE E X I T  L J ( p r o b e  6 f i l t e r  h e a t  o f f )  apply 10 NJ Method 1. 

~ d . 3 7  .31%6 i t 0 2  SIO,~ ' 89 J J l  
*In. (81 



. .  

23 

2 4  

25 

FILTER E X I T  for YJ Method 1. FILTER BOX for a l l  others. 
COYD EX11 applies i f  s a p l i n g  r r a i n  has a condmrer: 

F-1112 (Page 1) rev. 9 4  

F I MAL 

** PROBE E X I T  6 J (probe 6 f i l t e r  heat o f f )  apply ro YJ Method 1. 

&?3.5li3 @.317b 4g.3 50.4 a.b< 

90 Min. (e) vm ( G P ) 2  rm rs All,.. 

~ 



Run Number 

Sampling Date 

Analysis Date 

IO/ / 5 /I $ 

/ O / /  f l 9  5 

I K+- - 
Analyst 

Final Weight, g I 7987 
Tared Weight, g 7 76,  'j' 
Water catch, g 72. I 

peaaent 2 ( 1 

Final Weight, g 

Tared Weight, 9 

Water Catch, g 

Reaaent 3 ( 1 

Final Weight, g 

Tared Weight, g 

Water Catch. o 

CONDENSED WATER, g 

7 7 7 5 . 3  

Silica Gel 

Final Weight, g Q-250 2 2 6 ,  I 
. Tared Weight. g 3 0 5 , 5  2a4<5i 

6277 Y 

2 2 7 . 3  I 

Balance NO. EFT / 77 lyp ( J )  Triple new ./Electronic - Reagent Box No. 0 2  ?7 
Balance located in stable, draft-free area ( 1 ) 7  Yes - / Yo - ( I f  "No", explain k l o u . )  

comments 
0 

Y l  
~~ ~ ~~ 

L-0036 rev. 5-93 



- 
~~ - 

RECORD OF cusioay, CONTAINER No. 237 

t a i n e r  Received by Entropy Sample Custodian 

AS Awlicablc: 

(Estinare loss i f  not a t  msrk; describe i n  *REMARKS") NO - A l l  L i w i d  l e v e l s  a t  mrk ( J )  YES - 

As Awlicable:  

TUBE SWPLES wt in freezer by Date Tim 

UYDEYSATE SWPLES wt in refr ise.  b, T i r e  

0 
Date 

REXARKS 
r\ i' 92 



I I I Reagents Appearance' 

- 

Fi l t er  Appearance. 

I POA/ 

Reagents Appearance' 

Reagente Appearance* 

c lenv 

. .  

F i l t e r  Appearance. 

Reagents Appearance. 

U s e  "RE-" sect ion if needed. 

@ A 1 1  l iwid levels a t  mart7 (check) YES - YO - (estimate lass if mt a t  Mrt; use "REMRKS* s e t i o n ) .  

0-1002 rev. 5-93 



APPENDIX B. FIELD DATA 

2. Sampling Point Determinations and 
Cyclonic Flow Checks 

. -  
' 95 



I 

Sampling and Velocity Traverse Point Determination 
EPA Method 1 

I DIAMETERS 
UP DOWN I I NO. OF PORTS AVAILABLE d 

NO. OF PORTS U S E D L  & d I PORT INSIDE DIAMETER 

1 
y+ " *' 

~~ ~ ~~ 

DISTANCE FROM FAR WALL TO OUTSIDE OF PORT 

NIPPLE LENOW AND/OR WALL THICKNESS 

DEPTH OF STACK OR DUCT 

STACK OR DUCT WIDTH ll? nfeTAI*ouun) 

qq - 
EOUIVALENT DIAMETER: 

DISTANCE UPOTREAM DOWNIITREAM 
FROM PORTS TO 
FLOW DISTURBANCES .18' 

DIAMETERS a./4/ 

I 

I 
2 

4 
I 
6 
1 

8 

I 1  

I2 

I4 
I 
I8 
1 
8 
s 
'8 
1 
I 
8 
4 

- - 
a 

8 

i m  

ia 

- 

CATION OF POINT0 IN-CIRCULAR STACKS OR DUCTS 
4 I 8 $ 8  n a  \ 14 18 18 - 18 12 84 
6.1 4.4 a.2 2.8 I.- 1.8 1.8 1.6 1.8 1.1 1.1 

?6.o IS.# 18.6 14.8 11.8 8.8 8.8 7.a s.7 8.8 SJ 
11.1 70.4 a2.a 21.8 11.1 14.8 (2.6 10.8 1.7 8.7 1.8 

s6.s 80.8 88.8 a8.8 28.8 22.0 18.8 1 8 . ~  14.8 11.l 

11.0 14.6 1O.S 8.1 8.1 1.1 4.8 4.4 8.8 1.1 8.l 

86.4 e?.? 34.1 2 I . O  10.1 18.8 14.8 11.8 11.8 t O J  

88.8 11.4 84.4 88.8 28.8 18.8 10.4 11.8 18.1 
68.8, 86.4 78.0 8a.4 I 1 .S  28.8 88.8 81.8 18.4 

81.8 81.1 11.1 81,s 88.8 SO.. 2S.8 8 l .O  
81.4 88.2 18.8 11.7 81.8 88.8 81.8 27.l 

81.4 18.0 10.4 81.8 a8.a ax.8 
80.1 8a . i  18.4 88.4 an.? a8.8 
84.1 w . 6  81.1 71.0 88.8 w.2 
W.1 11.1 88.4 78.8 71.8 81.7 

88.1 88.1 82.8 18.2 7 I . I  
88.4 82.8 87.1 81.8 77.8 

88.8 80.8 88.4 W.8 
88.8 88.8 88.4 8S.8 

H.1 m1.s 80.8 
88.7 84.0 #*.I 

W.8 84.8 
H.8 
88.8 

H.S Ia.1 

. 



. .  



APPENDIX C. ANALYTICAL DATA 

1. Condensible Particulate 

99 



Corrections to mr according to the SO4 resuns of the ALIQUOT 

x Correct for "4 t resulting from the reaction of NH3 wRh H2S04 
Correct for "4 t (as above) and the water associated with H2S04 -_ 

K 0.184 

Run Number 

Sulfates Analvsis 

Vb, aliquot volume, mL 

SO4 Concentration (CSO4), rng/mi 

Final Volume (Vlc), ml 

mc, correction mass' 

lnoraank Condensible Particulate 

Uncorrected Catch Weight (rnr), mgb 

Corrected Catch Weight (mi), mg" 

Oraanic Condensible Particulate& 

Catch Weight (mo-mb), mg 

Total Condensible Particulate 

Catch Weight cpm, mg 

mc = K*CS04*Vlc 

From laboratory data sheet 

' mi = mr*[vlc/(Vlc-Vb)]-mc 
. .  

cpm = mi + mo 

10 10 10 

0.00361 0.00362 0.00438 

485.0 480.0 480.0 

0.3222 0.3198 0.3868 

19.8 28.8 25.9 

19.9 29.1 26.1 

3.3 2.3 

22.2 

0.0 

29.1 29.4 ' . 

'. 101 
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FAX CW33R SHEET 
-- From: Naucy Bragg, Senior Project Scientist 

Direct moue Line: (919) 544-8348 
TLrKlT Main Numb: (919) 544-5729 

Number of Pages (including this coversheet): 
If you do wt receive a fomplctt hiimmss ion, pImsentact  
Nancy at (919) 544-8348. 

3 

&vImmental Dlvlslm 
p.0. Eo 

102 
I 
I 



TLI Project: 34683-B NSPS Method 202 

I Client Project Triangle Brick X'1989-14eUb16 
Matrix Methylene Chloride Rinse & DI Water Date Received: 10124/95 

Baggie Tare Wt., g: 

INORGANIC CAKE& g: 

Raw weighs g: 
32736 3.4268 i 3.8136 

32750 3.M66 :, ' ...3.8424' 

0.0014 0.0198 ; 0.0288 

Tare Wt. 5 33779 33n3 3.1594 
Raw Weight, 8: _33791 3.1756 3 

ORGANIC CATCH, g: 0.0012 O.OW3 0.oMo 

Inorganic Catch. mg: 1.4 19.8 28.8 
Organic Catch, mg: 1.2 43 2.0 
Subrract Blank Residue, mg: - x :  2 

Color: 
Texture: 

Foreign Matter 
Rel. Comp.: 

Volume, mL: 
Cloudy; 

Baggie Number: 

Colorr 
Textwe: 

Foreign Matter 
ReL Comp.: 

Volume, mL: 
B@e Number: 

RID(uvauYDB*.lIm 
Triangle Laboralories, 1m.e 
801 Caprtob Drive Durham. North Carolina 27713 Printed 10:m 1 I/W% 

Page: 1 of2 hone: (919) 544-5728 - Far: (019) 544-5491 

' 103 



TLI.prOject W - B  NSPS Method 202 

Client Project Triangle Brick 11989-14448-18 
M&: Methylene Chloride Rinse & DI Water Date Received: XW24i95 

BaXgie Tare Wt, g: 3 . m  
Ri2wweight.g a 

Tars Wt, g: 3,4181 
RaWWeighLg. s 
ORGANIC CATCH. g: 0 . W  

Xnwganic carch, mg: 25.9 
organic catch, mg: 5 3  
SobPrad B W  Residue, mg: --29 

oandansabb mg: 29.2 

TOTRL P.03 

104 



METHOD 300.0 
. .  

CASE NARRATIVE 

Analysis of Samples for the Presence of 

Ammonium Sulfate 

by 

Ion Chromatography 

Date : November 07, 1995 

Client ID : Entropy, Inc. 

TLI Project Number : 34683C 

This report should only be reproduced in full. Any reproduction of this report requires permission from Triangle 
Laboratories. Inc. 

Triangle Laboratories, Inc. 
801 Capltola Drive 
Durham, NC 27713-4411 
919-544-5729 r, Fax # 919-544-5491 

EO. Box 13485 
Research Triangle Park, NC 27709-3485 

105 
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Triangle Laboratories, Inc 
Case Narrative 

November 8,1995 
34683C 

Objective: Analysis of three deionized water train portion samples and one deionized water 
-blank for ammonium sulfate by Method 300.0. 

Method: Four train samples were received by Triangle Laboratories, Inc. on October 24, 1995 
without coolant at ambient temperature and in good condition. The deionized water samples were. 
analyzed for ammonium sulfate content by ion chromatography using Method 300.0 with 
suppressed conductivity detection. The results reported relate. only to the items tested. 

The analysis conditions are listed below: 

Instrument: Dionex DX300 Ion Chromatograph with a PED-II Conductivity Detector 
Eluent flow: 1.5 mUmin. (1.8 mM sodium carbonatell.7mM sodium bicarbonate) 
Suppressor: Anion self-regenerating suppressor- 1 
Sample Loop: 50 uL 
Detection: Conductivity - suppressed ion 
Data Recording: Dionex AI 450 software 

Report: Enclosed with the case narrative are copies of the client paperwork, sample log-in 
sheets, and log book pages. The data are reported as quantitation reports and chromatograms. 
Two five point calibration curves were performed ranging from 1.0 ppm to 100 pprn both before 
and after sample analysis. Reported c6ncentrations are mean values determined from duplicate 
analyses. 

Results: Ammonium sulfate was detected in all samples except the DI BLANK sample at levels 
within the calibration range. Ammonium sulfate was not detected in the laboratory blank. 

The data in this package has been judged to be valid according to the guidelines of Method 300.0 
except as noted above. Should you have any questions, please feel free to contact our Project 
Scientist, Nancy Bragg at (919) 544-8348. 

For Triangle Laboratories, Inc., 

Report Pre aration. Quality Control: P i l  

h Y  w& 
Report Preparation Chemist 

Selena Armistead 
Report Preparation Chemist 

The total number of pages in this data package is 

' 106 
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ENTROPY 

Sample # 

1 
2 
3 
4 

P.O. Box  15291 
la..& T r i m s l e  Pmrk 

Sample ID Components/Comments 

s-M2 0 lA/ 2 02 -1 DI H20, MeC12, F1/2 Ace, Noz.Ace, Filter 
S-M2 0 lA/ 2 02 -2 DI H20, MeC12, F1/2 Ace, Noz.Ace, Filter 
S-M201A/202-3 DI R20, MeC12, F1/2 Ace, Noz.Ace, Filter 
Blanks DI H20, MeC12, Acetone 

Yorch C a r o l i N  2i7W-2291 
919-781-3550 FAX 919-787-(ILy 

-_ REQUEST FOR ANALYSIS 34loS3c 

po#:iiga9 - 1844a-18 Customer Name: Withers and Ravenel 

Laboratory: TLI 
Triangle Brick 

Date Transmitted: 10/24/95 Results Due By: 11/07/95 

.. '107 
Submitted By -2?L---- -\. 



SAMPLE TRANSFER RECORD OF CUSTODY 

.. . Please include t h i s  form w i t h  the f i n a l  (typed) r e s u l t s ,  and 

whenever t h e  f i n a l  results are faxed t o  Entropy. 

The samplesreferenced  i n  Entropy Environmentalists Inc. RFA or 

purctiase order  No. //707 - /44 1/8 - ! 8 w e r e  shipped by Entropy 

on I ’ o , / Z ~ I ~  (date) v i a  PERSONAL CUSTUDY (mode) 

t o  -r%k (labora tory)  

by W 7 om& n&&)d * ( s igna ture)  

I/ 

The samples were received f o r  ana lys i s  on lofiL/}q< (da te )  

a t  ( labora tory)  

by ( s igna ture)  0 

As applicable, no te  any broken seals, leakage, sp i l l age ,  or damage 
t o  Samples. 
etc. 

If discrepancy, specify seaI No., j a r  No., sample No., 

. 0 
108 

-.. L-0012 rev. 8-92 I 
~ 

ENTROW 4 1  





: Receiving Relarks: 



I I 
I I 

I I I I I I I I I 
I I I I I I I I I 

I I I I I I I I I I e r  I I I I I I I I I I 

111 
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DIONEX SCHEDULE - C:\DX\SCHEDULE\34683C.SCH 
Inj# Sample Name Method Data File VOl . Dil. 1nt.Std. 

1 STD 1.0 PPM 
2 STD 1.0 PPM 
3 STD 3.0 PPM 
4 STD 3.0 PPM 
5 STD 10.0 PPM 

7 STD 30.0 PPM 
8 STD 30.0 PPM 
9 STD 100.0 PPM 
10 STD 100.0 PPI4 
11 H20 BLANK 
12 HZO BLANK 
13 QC 
14 QC 
15 DI WATER BLANK 
16 DI WATER BLANK 
17 S-M20lA/ZOZ-l 

-18 S-MZOlA/202-1 
19 S-M20lA/202-2 
2 0  S-M20lA/202-2 
21 S-MZOlA/202-3 
22 S-M2OlA/ZO2-3 
23 STD 1.0 PPM 
24 STD 1.0 PPM 
25 STD 3.0 PPM 
26 STD 3.0 PPM 
27 STD 10.0 PPM 
28 STD 10.0 PPM 
29 STD 30.0 PPM 
30 STD 30.0 PPM 
31 STD 100.0 PPM 
32 STD 100.0 PPM 
33 END 

K-STD 10.0 PPM 

..\7ANION.m STDOOl 

..\7ANION.m STDOOl 

..\7ANION.m STD003 

..\7ANION.m STD003 

..\7ANION.m STDOlO 

..\7ANION.m STDOlO . . \7ANION .m STDO30 

..\7ANION.m STDO3O 

..\7ANION.m STDlOO 

..\7ANION.m STDlOO 

..\7ANION.m H20BLK 

..\7ANION.m H2OBIX 

..\7ANION.m QC 

..\7ANION.m QC 

..\7ANION.m 108894C 

..\7ANION.m 108894C 

..\7ANION.m 108891E 

..\7ANION.m 1088913 

..\7~~10N.m 108892~ . . \7ANION.m 1088923 

..\7ANION.m 1088933 

..\7ANION.m 1088933 

..\7ANION.m STDOOl 

..\7ANION.m STDOOl 

..\7ANION.m STDOO3 

..\7ANION.m STD003 

..\lhNION.m STDOlO 

..\7ANION.m STDOlO 

..\7ANEON.m STD030 

..\7ANION.m STDO30 

..\7ANION.m STDlOO 

..\STANDCL. ..\END 

..\7ANION.m STDlOO 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Comment : 
11-06-95 PROJECT 134683C ANALYZED ON THIS FOR ((NH4)2 S04)BY (M-300) 
SCHEDULE. (STD"S) FOR THIS PROJECT ARE ICs-109-4-5 AND ICs-110-1 
THRU-3 QC LOT# K-ION02093 , ANION ELUENT 103095 TIMOTHY BELLAHY. 
LOOP SIZE (25 UL) 

:. 1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 '  
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 

1 
1 
1 

r? 112 



L n a n  

0 z 8 n 

0 z 

. w  
B 

n z 

9 
L 
r 

e n 

. . ~. 

. .  

8 8  
r id 8’ 8s ri2 *. o n  zz 

rr rr r c  c c  

.. 

ri ri- 
o n  
Z Z  

0 
no zz 

o n  zz 

O D  zz 

. .  . ... 

I?e 
d d  

8 8  
d d  d d  

Y 

f 

w 

113 



Data Reprocessed On 11/07/1995 08:40:22 

sample Name: DI WATER BULNK Date: 11/06/1995 20:45:04 
Data Pile : C:\DX\DATA\34683C\lO8894Cl.D15 
M e t h o d  : C:\DX\ME"liOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 15 Detector:PED-Cond. 
Analvet column: 

Pk. Ret Component Concentration Height Area 81. %Delta 
Num T h e  Name Code 

0 0 0.00 0 0.00 FLUORIDE 0.000 0 
0 0.00 CBLORIDE 0.000 0 0 0 0 .00  

0 0 0 0.00 0 0.00 NITRITE 0.000 
0 0.00 BROMIDE 0.000 0 0 0 0.00 
0 0.00 NITRATE 0.000 0 0 0 0.00 
0 0.00 PHOSPHATE 0.000 0 0 0 0.00 
0 0.00 SULFATE 0.000 0 0 0 0 .00  .................................. 

Totals 0.000 0 0 

File: 1088MC 1. D 7 5  Sample: DI WA TER BLANK 
7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1 .o 
0.0 

us 

-1 .o 
I 

I , , , , ,  I 1  I I 8  I ~ " " , , , , ,  
2 4 6 8 10 12 

Minutes 



Data Reprocessed On 11/07/1995 08:41:06 
P 

Sample Name: DI WATER BLANK Date: 11/06/1995 20:58:51 
Data File : C:\DX\DATA\34683C\108894Cl.D16 
Method : C:\DX\METHOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 16 Detector:PED-Cond. 
Analyst column: 

v 

0 

Totals 0.000' 0 0 

rr 

, I , ,  1 , 1 1 1 1 ( , 1 1 1  I l l ( , , , ,  

File: 1088SC I .  D 16Sample: DI WA TER BLANK 

20 

10 
us 



Data Reprocessed On 11/07/1995 08:21:44 

sample Name: S-M20lA/202-1 Date: 11/06/1995 21:12:39 
Data Pile : C:\DX\DATA\34683C\lO8891El.Dlf 
Method : C:\DX\METHOD\’IANION.met 
ACI Address: 1 System: 1 Inject#: 17 Detector:PED-Cond. 
Analyst column: 

r 

Calibration Volume Dilution Points Rate start Stop Area Reject 

External 1 1 3600 5HZ 0.00 12.00 1000 
.................................................................. 
+tt********t******t*** Component Report: All Components It*******tt*tt****tt*** 

Ret Component 
Time Name 

0.00 FLUORIDE 
0.00 CAMRIDE 
0.00 NITRITE 
0.00 BROMIDE 
0.00 NITRATE 
0.00 PHOSPHATE 
9.70 SULFATE 

,---------------- 

Concentration Height Area 81. ?Delta 
Code 

0 0 0 0 . 0 0  
0 0 .00  

0 0 0 .00  
0 0 0 0 .00  

0 0.00 
0 0.00 

808391 16556172 1 -0.21 

0 .000  
0 .000  0 0 
0.000 0 
0.000 
0.000 0 0 
0.000 0 0 
0 .000  .................................... 

Totals 0.000 ’ 808391 16556172 

File: 108891El.Dl7 Sample: S-M201A/202-1 
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0 

Ret Component 
Time Name 

0.00 FLUORIDE 
0.00 CRLORIDE 
0.00 NITRITE 
0.00 BROMIDE 
0.00 NITRATE 
0.00 PHOSPHATE 
9.70 SULFATE 

---------------- 

Sample Name: S-M20uL/202-1 Date: 11/06/1995 21:26:27 
Data File : C:\DX\DATA\34683C\lO8891El.D18 
Method : C:\DX\~OD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 18 0etector:PED-Cond. 
Analyst : column: 

10 

8 

6 

4 

2 

0 

-2 

us 

File: 108891El .Dl8  Sample: S-M201A/202-1 

, . I  I ,  I I I I I , , , ,  , , ) , I  I , , , , , ,  

2 4 6 8 10 12 
Minutes 

%Delta 
. .  

.------ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.24 



.; . 

. ,.1. . . > .  

. .  
. .  

... - . .  . 

. .. . .. 

. .  

Data Reprocessed On 11/07/1995 08:29:54 

I Sample Name: S-M20lA/202-2 Date: 11/06/1995 21:40:15 I Data File : C:\DX\DATA\34683C\l08892El.D19 
Method : c:\DX\KETHOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 19 I Analvst column: I .  Detector:PED-Cond. 

0 0.00 FLUORIDE 0.000 0 0 0 0.00 
0 0.00 CHLORIDE 0.000 0 0 0 0.00 
0 0.00 NITRITE 0.000 0 0 0 0.00 
0 0.00 BROMIDE 0.000 0 0 0 0.00 
0 0.00 NITRATE 0.000 0 0 0 0.00 
0 0.00 PHOSPHATE 0.000 0 0 0 0.00 

816087 16558660 1 -0.27 1 9.69 SULFATE 0.000 
--------------------T_______________ 

Totals 0.000 816087 16558660 

File: 108892El.Dl9 Sample: S-M201A/202-2 

3.0 

2.0 

1 .o 
0.0 

us 

0 

I A T E  I 9.89. 
I 
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Data Reprocessed On 11/07/1995 08:37:29 

Sample Name: S-M20lA/202-2 Date: 11/06/1995 21:54:02 
Data Pile : C:\DX\DATA\34683C\lO8892El.D20 
Method : C:\DX\METHOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 20 Detectot:PED-Cond. 
Analyst : column: __---______ -- - 

- 
Talibration Volume Dilution Points Rate Start Stop Area Reject 

Pk. Ret Component 
Num Time Name ...................... 
0 0.00 FLUORIDE 
0 0.00 CHLORIDE 
0 0.00 NITRITE 
0 0.00 BROMIDE 
0 0.00 NITRATE 
0 0.00 PHOSPHATE 
1 9.69 SULFATE 

File: 108892E 1.020 Sample: S-M201A/202-2 

6.0 

5.0 

4.0 

3.0 

2.0 

1 .o 

0.0 

-1 .o 

us 

\ 

1 " " 1 " " 1 " " 1 " " 1 " " 1  
2 4 6 8 10 12 

Minutes 
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Data Reprocessed On 11/07/1995 08:38:46 

Sample Name: S-M2OlA/202-3 Date: 11/06/1995 22:07:50 
Data Pile : C:\DX\DATA\34683C\l08893El.D21 
Method : C: \DX\METHOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 21 Detector:PED-Cond. 
Analyst : column: - - - i 

Cdllbration Volume Dilution Points Rate Start Stop Area Reject 

External 1 1 3600 5HZ 0.00 12.00 1000 
................................................................... 
t+t+***ttlttltt+ttttt* Component Report: All Componantg +***tt+tt*ttt*t**ttt**? 

Ret Component 
T h e  Name 

0.00 FLUORIDE 
0.00 CHLORIDE 
0.00 NITRITE 
0.00 BROMIDE 
0.00 NITRATE 
0.00 PHOSPHATE 
9.70 SULFATE 

10 

8 

6 

4 

2 

0 

-2 

us 

File: 108893E 1.02 1 Sample: S-M20 lN202-3 

. 4 

, I , .  , , , I  , , , , I  I 4  8 I I , , I  I , , , ,  
2 4 6 8 10 12 

Minutes 

1.20 



Data Reprocessed On 11/07/1995 08:39:23 - 2 

Sample Name: S-M20lA/202-3 Date: 11/06/1995 22:21:38 
Data File : C:\DX\DATA\34683C\lO8893El.D22 
Method : C:\DX\METHOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 22 Detector:PED-Cond. 
Analyst : column: 
e-------- - - -- L___ 

Pk . Ret Component 
N u  TimeName 

-----------------^---- 

0 0.00 FLUORIDE 
0 0.00 CHLORIDE 
0 0.00 NITRITE 
0 0.00 BROMIDE 
0 0.00 NITRATE 
0 0.00 PHOSPHATE 
1 9.69 SULFATE 

File: 108893E 1.022 Sample: S-MZOlA/202-3 
10 

$0 8 

6 

4 

2 

0 

-2 

us 

4 
~ , . , , I , , , , I , , , , , , , , , I , , , , I , , , , ,  

2 4 6 8 10 12 
Minutes 

121 
17 
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Data Reprocessed On 11/07/1995 08:17:38 

I Sample Name: STD 100.0 PPM Date: 11/06/1995 19:36:07 I Data Pile : C:\DX\DATA\34683C\STDlOOOl.D10 

Pk . 
Hum 

0 
0 
0 
0 
0 
0 
1 

----- 
Ret Component 

Time Name 

0.00 FLUORIDE 
0.00  CHLORIDE 
0.00 NITRITE 
0.00 BROMIDE 
0 .00  NITRATE 
0 . 0 0  PHOSPHATE 
9.41 SULPATE 

us 

180 

160 

140 

120 

100 

80 

60 
40 
20 

0 

File: STD 1000 1. D IO Sample: STD 100.0 PPM 

I' 123 



Data Reprocessed On lll07Il995 08:15:13 
~ ~~ ~~ 

I I Sample Name: STD 30.0 PPM Date: 11/06/1995 i9:08:33 
D a t a  P i l e  : C:\DX\DATA\34683C\STDO3OOl.D08 _ _ _ ~  
Method : c: ~ D X \ M E T H ~ D \ ~ A N I ~ N . ~ ~ ~  
ACI Address: 1 System: 1 Inject#: 8 Detector:PED-Cond. I Analyst column: 

Caiibration VOluIOe Dilution Points Rate Start Stop Area Reiect 

External 1 1 3600 5HZ 0.00 12.00 1000 

Pk. 
N U  

0 
0 
0 
0 
0 
0 
1 

Ret Component 
T b e  Name 

0.00 PLVORIDE 
0.00 CHLORIDE 
0.00 NITRITE 
0.00 BROMIDE 
0.00 NITRATE 
0.00 PHOSPHATE 
9.58 SULFATE 

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

File: STDO3001.DO8 Sample: STD 30.0 PPM 
I 

80 
70 

60 

50 

40 
30 

20 

10 

us 



Data Reprocessed On 11/07/1995 08:13:14 

Sample Name: STD 10.0 PPM Date: 11/06/1995 18:40:59 
Data File : C:\DX\DATA\34663C\STDOlOOl.D06 
Method : C:\DX\METHODi?ANION.met 
ACI Address: 1 System: 1 Inject#: 6 Detector:PED-Cond. 
Analyst column: 

File: STDO 100 1. DO6 Sample: STD IO. 0 PPM 

30 

20 us 

10 

0 

I 

I 
SULFATE I 9.63 

I - n A 

1 1 1 1 ~ 1 , 1 , ~ , 1 , , ~ , , , , 1 , , , , , , , , ,  

40 

125 



Data Reprocessed On 11/07/1995 08:10:23 

-1 .o 

Sample Name: STD 3.0 PPI4 Date: 11/06/1995 18:13:25 
Data Pile : C:\DX\DATA\34683C\STD0030l.D04 
Method : C:\DX\WETBOD\7ANION.mst 
ACI Address: 1 System: 1 Inject#: 4 Detector:PED-Cond. 
Analvst column: 0 

I , , . I  I ,  I ,  I I , , I , , , ,  

Pk. Ret Component Concentration Height Area B1. %Delta 
Num Time Name Code 

0 0.00 FLUORIDE 0.000 0 
0 0.00 CHIDRIDE 0.000 0 
0 0.00  NITRITE 0.000 0 
0 0.00 BROMIDE 0.000 0 
0 0.00 NITRATE 0.000 0 
0 0.00 PHOSPHATE 0.000 0 
1 9.65 SULFATE 0.000 648082 

Totals 0.000 648082 
........................... 

0 
0 
0 
0 
0 
0 

12931835 

12931835 
- - - - - - - - - 

0 0 . 0 0  
0 0 . 0 0  
0 0 .00  
0 0 . 0 0  
0 0.00 
0 0.00 
1 -0.69 

File: STDOO301.DO4 Sample: STD 3.0 PPM 
9.0 , 

us 

126 



Data Reprocessed On 11/07/1995 08:09:20 

Sample Name: STD 1.0 PPM Date: 11/06/1995 17:45:51 
Data Pile : C:\DX\DATA\34683C\STDOOlOl.D02 
Method : C:\DX\METHOD\7AUION.met 
ACI Address: 1 System: 1 Inject#: 2 Detedor:PED-Cond. 
Analyst column: _ _ _ _ ~  

File: STDOO 10 1. DO2 Sample: STD 1.0 PPM 

4*0 I 

127 

23 



Data Reprocessed On 11/07/1995 08:18:47 

Sample Name: STD 100.0 PPH Date: 11/07/1995 00:39:31 
Data File : C:\DX\DATA\34683C\STDlOOOl.D32 
Method : C:\DX\METHOD\7ANION.met 
ACI Address: 1 system: 1 Inject#: 32 Detect0r:PED-Cond. 0 Analyst column: -- -- 

Calibration Volume Dilution Points Rate Start Stop Area Reject 

External 1 1 3600 582 0.00 12.00 1000 
................................................................. 
tt++tttttttt****ttl+++ Component Report: All Components tt++t*tt+ttt*2tt*ttt**t 

Pk . Ret Component 
Num Time Name ...................... 
0 0.00 FLUORIDE 
0 0.00 CHIARIDE 
0 0.00 NITRITE 
0 0.00 BROMIDE 
0 0.00 NITRATE 
0 0.00 PHOSPHATE 
1 9.40 SULFATE 

Concentration Height Area B1. %Delta 

0.000 0 0 0 0 .00  
0.000 0 0 0 0 . 0 0  

0 0 .00  0 .000  0 0 
0 0 . 0 0  0.000 0 0 

0 .000 0 0 0 0 .00  
0 0 .00  0 .000 0 0 

0.000 29349972 603040038 1 -3.33 

Code ................................................... 

.................................... 
Totals 0.000 . 29349972 603040038 

us 

180 

160 

140 

120 

100 

80 

60 

40 
20 
0 

File: STD 1 000 1.032 Sample: STD 100.0 PPM 

._ -20 1 " " 1 " " t " " l ' " ' ~ " " ' 1  
0 2 4 6 8 10 12 

Minutes 



Data Reprocessed On 11/07/1995 08:16:13 

-10 

.. 

I , I , , #  I ( I I , ,  I 1 4 4 ,  

Sample Name: STD 30.0 PPM Date: 11/07/1995 00:11:57 
Data Pile : C:\DX\DATA\34683C\STDO3OOl.D30 
Method : C:\DX\METHOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 30 Detector:PED-Cond. 
Analyst column: -- ,_--- -==B 

-Xalibration Volume Dilution Points Rate Start Stop Area Reject 

File: STD03001.D30.Sample: STD 30.0 PPM 
I 
File: STD03001.D30.Sample: STD 30.0 PPM 

90 

ao 
70 

60 

50 

40 

30 
20 

10 I 

us 

I 
SULFAE I 9.56 

0 

129 



Data Reprocessed On 11/07/1995 08:14:22 

40 

30 

20 us 

10 

0 

sample Name: STD 10.0 PPM Date: 11/06/1995 23:44:23 
Data File : C:\DX\DATA\34683C\STDOlOOl.D28 
Method' : C:\DX\METHOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 28 Detector:PED-Cond. 
Analyst Column: 
P -- '- 

Calibration Volume Dilution Points Rate start Stop Area Reject 

External 1 1 3600 5HZ 0.00 12.00 1000 
___-----------------______________e_____--------------------------- 

.ttt*t**ttttttt+tt***+ Component Report: All Components *tt*ttttt***tttt**tttt* 

I 
SULFATE I 9.62 

An I 
> A A 

Pk . 
N U  

0 
0 
0 
0 
0 
0 
1 

----- 
Ret Component 
Time Name 

0.00 FLUORIDE 
0.00 QlLORIDE 
0.00 NITRITE 
0.00 BROMIDE 
0.00 NITRATE 
0.00 PHOSPHATE 
9.62 SULFATE 

File: STD07007.D28Sample: STD 70.0 PPM 

1 I I , ,  I I I I 1 1 1 1 ( 1 1 , 1 , 1 1 1 1 (  , I t ,  

0 2 4 6 8 10 12 
Minutes 

1.30 



Data Reurocessed On 1110711995 08:12:00 

Sample Name: STD 3.0 PPM Date: 11/06/1995 23:16:47 
Data File : C:\DX\DATA\34683C\STD003Ol.D26 
Method : C:\DX\WETHOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 26 Detector:PED-Cond. 
Analyst : Column: 
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Data Reprocessed On 11/07/1995 08:08:45 

Sample Name: STD 1.0 PPPI Date: 11f06J1995 22:49:11 
Data Pile : C:\DX\DATA\34683C\STDOOlOl.D24 
Method : C:\DX\METHOD\7ANION.met 
ACI Address: 1 SyStm: 1 Inject#: 24 Detect0r:PED-Cond. 
Analyst column: - - 

Ca-libration Volume Dilution Points Rate Start Stop Area Reject 

External 1 1 3600 5HZ 0.00 12.00 1000 
.................................................................... 
tt**+*t+***+tttt*t*ttt Component Report: All Components *t**t******l**t***+tt*t 

Pk . 
N U  

0 
0 
0 
0 

- 0  
0 
1 

Ret Component 
Time Name 

0.00 FLUORIDE 
0.00 CHLORIDE 
0.00 NITRITE 
0.00 BROMIDE 
0.00 NITRATE 
0.00 PHOSPHATE 
9.64 SULFATE 

---------------- 
Concentration Height *ea ~ 1 .  

Code 

0.000 0 0 0 
0.000 0 0 0 
0.000 0 0 0 
0.000 0 0 0 
0.000 0 0 0 
0.000 0 0 0 
0.000 212067 4422430 1 ................................ 

Totals 0.000 . 212067 4422430 

File: STD00707.D24-Sample: STD 7.0 PPM 

%Delta 

------- 
0.00 
0.00 
0.00 
0.00 
0 .00  
0.00 

-0.86 

4.0 

3.0 

I 2.0 

us 

.- . 

-1 .o 1 ' ' 1 1 1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' 1 ' ' ' ' 1  
0 2 4 6 8 10 12 

Minutes 

'I 132 



Data Reprocessed On 11/07/1995 08:56:53 

Sample Name: QC Date: 11/06/1995 20:17:30 
Data File : C:\DX\DATA\34683C\QCOOOOOl.D13 I Method : C:\DX\METHOD\7ANION.met I 
ACI Address: 1 'System: 1 ' Inject#: 13 
Analyst column: I Detector:PED-Cond. 

. .  

0 0.00 FLUORIDE 
0 0.00 CHLORIDE 
0 0.00 NITRITE 
0 0.00 BROMIDE 
0 0.00 NITRATE 
0 0.00 PHOSPHATE 
1 9.58 SULFATE 

0.000 0 0 
0.000 0 0 
0.000 0 0 
0.000 0 0 
0.000 0 0 
0.000 0 0 
0.000 7707287 1496987'18 

Totals 0.000 7707287 149698778 

File: QCOOOOO1.D 13-Sample: QC 

40 

l ' ' . ' ' I ' ' ' ' I ' i  " I '  " 1 " " l " " l  
0 2 4 6 8 10 12 

Minutes 

0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
0 0.00 
1 -1.47 
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Data Reprocessed On 11/07/1995 08:58:15 

Sample Name: QC Date: 11/06/1995 20:31:17 
Data File : C:\DX\DATA\34683C\QCOOOOOl.D14 
Method : C:\DX\~OD\7ANION.met 
ACI ~ddress: 1 system: 1 Inject/: 14 Detector:PED-Cond. 

,- 

0 Analyst : column: 
___I - 

Callbration Volume Dilution Points Rate Start Stop Area Reject 

External 1 1 3600 5HZ 0.00 12.00 1000 
.................................................................. 
tttt+ttttttt+t++tt***t Component Report: All Components ttt*tttttttt+ttttttt**t 

Pk . 
N U  

0 
0 
0 
0 
0 
0 
'1 

----- 
Ret Component 
T h e  Name 

0.00 FLUORIDE 
0.00 CHLORIDE 
0.00 NITRITE 
0.00 BROMIDE 
0.00 NITRATE 
0.00 PHOSPHATE 
9.58 SULFATE 

40 

30 

20 us 

10 

0 

File: QCOOOOO 1. D 14 Sample: QC 

I ,  , . ( , , , , , , , , ,  I I I I I , . a  I ,  I I I ,  

2 4 6 8 10 12 
Minutes 

'.' 1.3 4 



Data Reprocessed On 11/07/1995 08:19:44 

Sample Name: 820 BLANK Date: 11/06/1995 19:49:54 
Data Pile : C:\DX\DATA\34683C\H2OBLKOl.Dll 
Method : C:\DX\METIiOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 11 Detect0r:PED-Cond. 
Analyst : column: 

e 

Rat Component 
Time Name 

0.00 FLUORIDE 
0.00 CRLORIDE 
0.00 NITRITE 
0.00 BROMIDE 
0.00 NITRATE 
0.00 PHOSPHATE 
0.00 SULFATE 

---------------- 

3.0 

2.0 

us 1.0 

0.0 

-1 .o 

File: H2OBLKOl.Dll Sample: H20 BLANK 

, I  1 " " I " " l " "  I t '  
1 2 3 4 6 

Minutes 

133 

32 

I' 



Data Reprocessed On 11/07/1995 08:20 :29  

Sample Name: HZ0 BLANK Date: 11/06/1995 20:03:42 
Data File : C:\DX\MTA\34683C\H20BLxOl.D12 
Method : C:\DX\"HOD\7ANION.met 
ACI Address: 1 System: 1 Inject#: 12 Detector:PED-Cond. a Analyst column: - -- 

CalXbration Volume Dilution Points Rate Start Stop Area Reject 

0 0.00 FLUORIDE 0.000 0 0 0 
0 0.00 CHLORIDE 0.000 0 0 0 
0 0.00 NITRITE 0.000 0 0 0 
0 0.00 BROMIDE 0.000 0 0 0 
0 0.00 NITRATE 0.000 0 0 0 
0 0.00 PHOSPHATE 0.000 0 0 0 
0 0.00 SULFATE 0.000 0 0 0 .................................... 

Totals 0.000 0 0 

4.0 

3.0 

2.0 

us 1.0 

- 0.0 

File: H20BLKOl.D 72-Sample: H 2 0  BLANK 

-1 .o 
1 " " 1 " " 1 " " 1 " " 1 " " 1 " " 1  

0 1 2 3 4 5 6 7 
Minutes 

0 . 0 0  
0 .00  
0.00 
0.00 
0 .00  
0 . 0 0  
0.00 

136 

3? 



APPENDIX C. ANALYTICAL DATA 

2. Metals 



OXFORD 
$;ratorles 

Analytical and Consulting Chemists 
1316 South Fifth Street 

DATE RFCEIVED 10-24-95 Wilmington, N.C. 28401 
DATE REFQRTEn 11-09-95 (910) 763-9793 

95W1638 Fax (910) 343-9688 

_ _  PAGE 1 OF 4 

ENtTiUPY ENVIRONMENTALIST INC. 
P. 0. EDX 12291 
RESEAFCH TRIANGLE PARK. Nc 21709-2291 

ATIENTION: ALAN SENZEL 

P.O. # 11973-14448-18 

SAMPLE DESCRIPTION: METHOD 29 

1. S-M29-1 
2. S-M29-2 
3. S-M29-2 CUPLICATE 
4. S-M29-3 
5. S-M29-3 MATRIX SPIKE 8 FECDVERY 
6. S-kl29-W 

W3ULTS 

6 - 5 - 4 - 3 - 2 - 1 - 
Antimony. as Sb. Total ug 1.26 2.22 2.21 43.4 90.9% c1.00 

Arsenic. as As. Total ug 5.32 6.46 5.95 14.6 104% 2.02 

Beryllium. as &.'Total ug <.IO0 c.100 c.100 c.100 87.4% c.100 

Cadmium, as Cd. Total ug ,792 1.71 .1.66 1.55 102% c.400 

Chromium, as Cr. Total ug 5.88 ' 7.10 .7.24 6.82 99.0% 2.18. 

Cobalt. as Co. Total ug c1.00 c1.00 c1.00 c1.00 106% c1.00 

Lead, as Pb. Total ug ,3.21 3.03. ,2.83 52.3 82.4% c1.00 

Manganese. as Mn. Total ug 

Nickel, as Ni. Total ug 

Selenium. as Se. Total up 

25.2 21.0 19.0 18.4 89.9% 2.56 

4.64 5.62 5.74 2.04 90.9% 2.97 

11.0 10.3 9.99 9.03 106% c1.00 



Analytical and Consulting Chemists 
1316 South Fifth Street 
Wilmington, N.C. 28401 

(910) 763-9793 
Fax (910) 343-9688 0 

DATE R u T l v F D  10-24-95 
fzratories DATE REPORTED 11-09-95 

95W1638 

OXFORD 
__ 

PAGE 2 OF 4 
. . .. 

.. . . 

ENIROPY EN'JIRONMPSTALIST INC. P.O. t 11973-14448-18 
P. 0. BDX 12291 
RESEARM TRIANGLE PARK. NC 27709-2291 

ATIWTION: ALAN S m L  

SAMPLE CESCRIPTION: ElHCD 2 9  

1 .  S-M29-1 
2 .  S-M29-2 
3 .  S-M29-2 DUF'LICATE 
4 .  S-M29-3 
5 .  S-M29-3 MATRIX SPIKE % REolvERY . . 
6. S-M29-FEI 

RESULTS 
- .  

6 - 5 - 4 - 3 - 2 - 1 - 
RESULTS: FDR MERCURY. TOTAL-% 

Mercury. Front 112. T ug e . 4 7 0  c . 4 7 0  X e . 4 7 0  100% e . 4 7 0  

Mercury. Front 1 / 2 .  T u g  <.470  c . 4 7 0 .  X e . 4 7 0  X e. 470 

Mercury. Back 1 / 2 .  T ug c 1 . 7 9  c 1 . 1 6  X e 1 . 7 4  107% c 1 . 3 6  , 

Mercury, Back'1/2.. T . u g  c 1 . 7 9  <1 .76  X e 1 . 7 4  x e 1 . 3 6  

Mercury. " 0 3 .  T ug 

Mercury, " 0 3 .  T ug 

Mercury, KMNo4. T ug 

Mercury. RMN04;.T ug 

c . 9 4 0  c . 9 4 0  X c . 9 4 0  102% c . 9 4 0  

e. 940 e . 9 4 0  c . 9 4 0  X c . 9 4 0  X 

e 2 . 3 5  c 2 . 3 5  x e 2 . 3 5  102% c 2 . 3 5  

<2 .35  e2.35 c 2 . 3 5  x e 2 . 3 5  x 
Mercury, W L .  T ug e2.35 c 2 . 3 5  x c 2 . 3 5  101% c 2 . 3 5  

<2.35 Mercury, HCL. T ug . e 2 . 3 5  c 2 . 3 5  x e 2 . 3 5  x 



Analytical and Consulting Chemists 
1316 South Fifth Street 
Wilmingtan, N.C. 28401 

(910) 763-9793 DAE RECEIVED 10-24-95 
DATE REPORTED 11-09-95 

95W1638 

OXFORD fatgatories 
Fax (910) 343-9688 

PAGE 3 OF 4 

ENTROPY PNIRONMENTALIST INC. P.O. # 11973-14448-18 
P. 0. EOX 12291 
RESEAR34 TRIANGLE PARK. IC 27709-2291 

A"TION: ALAN SENZEL 

SAMPLE DESCRIPTION: "co 29 

7. REAGENTBLANKS 
8. MFIHODCODE - SW846 

RESULTS 

Antimony. as Sb. Total ug 1.45 7041 

Arsenic, as As. Total ug 

Beryllium, as Be. Tota1.q 

Cadmium, as Cd. Total ug 

Chromium. as Cr. Total ug 

Cobalt, as Co. Total ug 

Lead. as Pb. Total ug 

Manganese. as Mn, Total ug 

Nickel. as Ni. Total ug 

Selenium. as Se. Total ug 

3.49 7060 

<.I00 7091 

c.400 7131 

1.73 7191 

c1.00 7201 

c1.00 7421 

1.27 7461 

1.06 GF 

<1.00 7740 



OXFORD 
Ezratories 

Analytical and Consulting Chemists 
1316 South Fifth Street 

DATE RECEIVED 10-24-95 
DATE REPORTED 11-09-95 

95W1638 

Wilmineton. N.C. 28401 

0 .I (910) 763-9793 
Fax (910) 343-9688 

__ 
PAGE 4 OF 4 

FNIROPY ENVIRONMENTALIST INc .  P . 0 .  * 11973-14448-18 
P .  0. BOX 12291 
REsu\RcH TRIANGLE PARK, Nc 27709-2291 

ATIENTION: ALAN SENEL 

SAMPLE CEXRIPTION: MEIHOD 29 

7 .  REACENrBU\NRS 
8 .  ME'IHODCODE - SW846 

RESULTS: FOR MERCURY. TUTAL UG 

Mercury. Front 112. T US 

Mercury, Front 1 / 2 .  T ug - 

Mercury. Back 112 .  T ug 

- .  

Mercury, Back 112. T ug 

Mercury, HM3.  T ug 

Mercury, " 3 3 ,  T ug 

Mercury, KMN04.. T ug 

Mercury, W 4 .  T ug 

Mercury, HCL, T ug 

Mercury, HCL. T ug 

RESULTS 
. .  

8 - 7 - 

c . 4 7 0  7470 

S . 4 7 0  7470 

~ 1 . 4 1  7470 

S 1 . 4 1  7470 

X 7470 

x 7470 

C2.35  7470 

~ 2 . 3 5  7470 

C2.35  7470 

S 2 . 3 5  7470 

0 

r:' 142 



SAMPLE TRANSFER RECORD OF CUSTODY 

Please include this form with the final (typed) results, and 

:. whenever the final results are faxed to Entropy. 

-_ 
The samples referenced in Entropy Environmentalists Inc. RFA or 

purchase order No. r1973-pf4g- /F) 
on 0/23  5 f (date) via O n /  E X P  rIJ- (mode) 

to f /,9 br (laboratory) 

by*/--= - (signature) 

were shipped by Entropy - 
Bx g /c I 

. .  . 

0 

The samples were received for analysis on ,d-Jf-Fr  (date) 

at f l L 3  (laboratory) 

bY (signature) 

As applicable, note any broken seals, leakage, spiilaqe, or damage 
to samples. If discrepancy, specify seal No., j a r  No., sample No., 
etc. 

L-0012 rev. 0-92 143 
ENTROPY 



OXFORD LABORATORY INC. 

SAMPLE NARRATIVE SUMMARY OLI 0: 95W1638 
REPORT DATE: 11-02-95 

CLIENT: ENTROPY 
__ 

PROJECT #: 11973-14446-18 
SANPLE ARRIVAL OATE: 10-24-95 CHAIN OF CUSTODY: YES 
SAMPLE ARRIVAL CONDITION/COMMENT: SHIPPED v i a  PONY EXPRESS, NO 

OBSERVE0 OISCREPANCY/COMMENT: ALL VOLUMES MARKED: UNABLE TO REA0 
PROBLEMS NOTED. 

THE VOLUME MARKED ON THE KMn04 
DUE TO SOME SAMPLE LEAKAGE 

REQUESTED METHOD OF ANALYSIS: METHOD 29  

SAMPLE PREPARATION PER: METHOD 29 ( F r o n t  H a l f  6 Back H a l f  Combined) 
SAMPLE ANALYSIS PER: SW-646-7000 s e r i e s  

INSTRUMENTATION USED: 
PE 3030 FAA ................. NO 
PE 5100 FAA ................. YES (CVAA Hg) 

PE ICP-MS ELAN 5000 ......... NO 
PE ZEEMAN 5100 GFAA ......... YES ( A l l  Others) 

QC REOUIREMENTS: SPIKE RECOVERY OF 90-110 PERCENT HAS BEEN MET 
WITH THE FOLLOWING EXCEPTION: #5 Be @ 87.4%. 
#5 Mn @ 89.9%. #5 Pb @ 82.4: 

FOR DUPLICATES: RELATIVE PERCENT DIFFERENCE OF + OR - 10 PERCENT 

SAMPLE NOTE: #6(FB) A s  @ 2 . 0 2 ~ 4 .  07(81ks) A s  @ 3 . 4 9 ~ 9 .  
# 7 ( B l k s )  Sb @ 1 . 4 5 ~ 9 .  #6(FB) N i  @ 2 . 9 7 ~ 9 .  
# 7 ( B l k s )  N i  @ 1.06ug. #6(FB) M n  @ 2 . 5 6 ~ 9 .  
0 7 ( B l k s )  Mn @ 1 . 2 7 ~ 9 .  06(FB) C r  @ 2.1Bug. 
07(Blks) C r  @ 1.7319 

WAS MET - 

LABORATORY CONTROL BLANK: ALL LESS THAN 

LABORATORY CONTROL SPIKE: 90-110 PERCENT HAS BEEN MET WITH 

DETECTION LIMIT: ALL HAVE BEEN MET WITH THE FOLLOWING 
THE FOLLOWING EXCEPTION: Sb C 116% 

EXCEPTION: A 6  @ 5.6ug/ml (112%) As uas a l s o  
a n a l y z e d  a t  4.B3ug/ml 

CALIBRATION VERIFICATION: OUTSIDE QC WAS MET (90% TO 110%) 

CALIBRATION COEFFICIENT: ALL ELEMENTS AT LEAST .996 

THIS DATA PACKAGE CONTAINS 1 6  SUNMARY PAGES TO INCLUDE THE 
NARRATIVE SUMMARY: ALL PERTINENT DATA ON FILE AT OLI.  
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. . .  . . . .. . . . . . .  

FRONT HALF g BACK HALF COMBINED FINAL VOLUMES ARE lOOml " 2 

Hg VOLUMES: BEGINNING VOLUME FINAL VOLUME 
. -_ BH 81 38Oml 380m1 

BH 02 6 # 3  375m1 3751111 
. . . .  BH # 4  & #5 37Oml 370m1 

BH #6 290ml  290m1 
. .  ... EH 8 7  30Oml 30gm1 

FH 01 7 9 m l  100m1 
. .  FH #2 & # 3  9Bml 100m1 

FH # 4  6 #5 lloml lOOml 
FH 06 7 5 m l  100m1 
FH 07 lOOml lOOml 

"03 #1 65ml z00m1 
"03 WZ K # 3  6-1 z00m1 
"03 W4 & 05 65ml z00m1 
"03 #6 5Gml z00m1 
"03 1 7  

KMn04 #1 3 5 0 m l  500m1 
KMfl04 C2 6 # 3  35Om1 500m1 
KMn04 0 4  6 05 375m1 : 50mn1 
KMn04 06 29Gml 500m1 
KMnO4 07 200ml 500m1 

HC1 W l  225m1 500m1 
H C l  #2 6 # 3  - '  22Gml 500m1 
HC1 W4 & #5 22oml 500m1 
HC1 #6 230ml  500m1 
H C l  (17 225m1 500m1 

- - 
. .  

CALCULATION FOR TOTAL u t  REPORTED: 

GFAA uG/L * DILUTION FACTOR * FINAL VOLUME /lo00 - TOTAL UG 

Hg ' UG * DILUTION FACTOR * FINAL VOLUME / ALIQUOT'USED - TOTAL UG . .  

1.46 



n.n. summnRY REPORT WT. STOS 
CONC STOS X 

CLIENT: ENTROPY 5.000 INST LIMIT ug/L 

ANALYST: SYLVIA THOmPSON/KEN SMITH 1.00 MAX ALIQUOT 
DATE: 10/30/95 uG/L F.V. 1 METHOD OET. TOTAL ug 

snmPLr1.o. EL MEAN ABS READING ALIOUOT DILUTION TOTAL ug % REC OR ( ug/L SPK 

P.O.#/PROJECT #: 11973-14448-18 6.25 SPK LEVEL ug/L 

INSTRU SAMPLE X 

1638-001 
1638-002 
1638-003-4)2dup 
1638-004 
1638-005-1)46pk 
1638-006, 
1638-007 
O L I  oug 
O L I  5ug spk 

Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 
Sb 

.0267456 
-0465523 
.0463784 
.0455156 
.0675929 
.0177401 
-0306414 
.0076545 
.0499699 

6.3 
11.09 
11.05 
10.84 
16.52 

4.16 
7.23 
1.79 

11.94 

200 
200 
200 

4000 
4000 

200 ( 
200 
100 ( 
500 

1.26 
2.22 
2.21 
43.4 
66.1 90.9 . 6.25 

1.00 
1.45 

-500 
5.97 116 10 

ug / m l  

Kn-.OlOug/ml Sb .0430009 10.22 1 1 .0102 
OC-12.5ug/L Sb .0495118 11.83 1 1 .0118 

OC-12.5ug/L Sb .0492777 11.77 1 1 .0n8 

Blank Sb -.000087 -.02 1 1 <  .005 
O.L.-.005ug/ml Sb .0227996 5.36 1 1 .0054 

OC-12.5ug/L Sb .0540864 12.98 1 1 .0130 

Std Blank Sb .0015349 
Std 1-5.00ug/L Sb -0219335 
Std 2-1O.Oug/L Sb .0401485 9.15 
Std 3-15.0uglL Sb .0607176 16.89 
Std 4-2O.Oug/L Sb .OB03404 21.13 
Std 5-25.Oug/L Sb .0956695 24.75 

* .  
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A.A. SUMMARY REPORT WT. STOS 
X CONC STOS 

CLIENT: ENTROPY 5.000 INST LIMIT ug/L 

ANALYST: SYLVIA THOMPSONIKEN SMITH 1.00 PIAX ALIQUOT 
DATE: 10127195 uG/L F.V. 1 METHOD OET. TOTAL ug 

~KMPLE 1.0. EL MEAN ABS READING ALIQUOT DILUTION TOTAL ug 8 REC OR ( ug/L SPK 

P.O.#/PROJECT #: 11973-14448-18 8.33 SPK LEVEL W / L  

INSTRU SAMPLE X 

1638-001 A 6  -0761336 13.3 1 400 5.32 
1638-002 A 6  .0621823 10.76 1 600 6.46 

1638-006 a6 ,0393894 6.72 1 300 2.02 
1638-007 As ,0669509 11.63 1 300 3.49 

1638-003+2dup A 6  .0574772 9.92 1 600 5.95 

ug lm l  
Blank As ,0046549 .78 1 1 <  .005 
o.~.-.005ug/ml A 6  ,0285246 4.83 1 1 .0048 
Knoun-.OlOug/ml A 6  ,0553705 9.54 1 1 .0095 

QC-12.5ug/L A 6  .OS5416 11.35 1 1 .0114 
QC-12.6ug/L A 6  ,0704053 12.25 1 1 .0123 

Std Blank as .001789 .31 
Std 1-5.00ug/L As ,0298856 5.12 
Std 2-10.0ug/L A 6  ,0581026 9.72 
Std 3-15.0ug/L A 6  .OB22398 14.51 - 
Std 4-2O.Oug/L A 6  .1125602 39.45 
Std 5-25.Oug/L A 6  .1388108 25.79 

PC-12.5ug/L A 6  ,0683587 11.88 1 1 .0n9 

TOTAL ug 
1638-004 A 6  .07B6918 14.55 1 1000 14.6 
1638-005d46pk A 6  .1256721 23.21 1 1000 23.2 104 . 8.33 
O L I  oug As .oi51518 2.81 1 100 < .500 
O L I  5ug spk as .0535447 9.91 1 500 4.96 93.5' 10 

Blank as 

OC=12.5ug/L A 6  
QC=l2.5ug/L as 

Std Blank n6 

D.L.-.005ug/ml A 6  

Std 1-5.00Ug/L A 6  
Std 2-10.0ug/L A 6  
Std 3-15.0uglL 4s 
Std 4-20.0ug/L A 6  
Std 5-25.Oug/L A 6  

.0009163 

.0302033 

.0675428 

.0718465 

-.001883 
.0266486 
.0548689 
.OB14606 
.lo74471 
.135333 

W/ml 
.17 1 .  1. < .005 
5.6 1 1 .0056 

12.5 1 1 .0125 
13.29 1 1 .0133 

-.23 
3.65 

10.29 
14.46 
19.49 
24.96 



A.A.  SUMMARY REPORT WT. STOS 
X CONC STOS 

CLIENT: ENTROPY .500 INST LIMIT ug/L 

ANALYST: SYLVIA THOMPSONIKEN SMITH 1.00 MAX ALIQUOT 
DATE: 10130f95 uG/L F.V. .1 METHOD OET. TOTAL ug 

SAMPcrI .O. EL MEAN ABS READING ALIQUOT DILUTION TOTAL ug t REC OR ( ugfL SPK 

P.O.WfPR0JECT 4: 11973-14448-18 1.67 SPK LEVEL us/ L 

INSTRU SAMPLE X 

1638-001 
1638-002 
1638-003-#2dup 
1638-004 

1638-006 
1638-007 

1638-005-#4spk 

OLI oug 
OLI 5ug spk 

Be 
Be 
Be 
Be 
Be 
Be 
Be 
Be 
Be 

.0047452 

.0056079 

.0052067 

.0041633 
.OB6373 
.0021502 
.0005819 
.0002241 
.055725 

.08 1 
.1 1 
.09 1 
.07 1 

1.53 1 
.04 1 . 01 1 
0 1 

.97 1 

200 ( 
200 ( 
200 ( 
200 ( 

200 ( 
200 ( 
100 ( 

200 .306 

5000 4.85 

.loo 

.loo 

.loo 

.loo 
87.4 1.67 
-100 
.loo 
.050 
97.0 1 

O.L;-.0005ug/ml Be 
Know-.OlOug/ml Be 
QC-2.50ug/L Be 
QC-2.50ug/L Be 
QC-2.50ug/L Be 
QC-2.5Oug/L Be 

Std Blank Be 
Std 1-1.OOugfL Be 
Std 2-2.00ugfL Be 
Std 3-3.00ugfL Be 
Std 4-4.00uglL Be 
Std 5-5.00ugfL Be 

.0274411 

.0902187 

.1353096 

.1357209 

.1383259 

.1356306 

.0034778 

.0587948 

.lo84905 

.1591191 

.2077849 

.2630584 

u g h 1  
.47 1 1 .00047 

1.61 1 6 -00966 
2.47 1 1 . .00247 
2.47 1 1 .00247 
2.53 1 1 .00253 
2.47 1 1 .00247 

1.85 - 
3.21 
4.19 
5.18 

148 



A.A. SUMMARY REPORT 

CLIENT: ENTROPY 
P.O.#/PROJECT Y:  11973-14448-18 
ANALYST: SYLVIA THOMPSON/KEN SMITH 
DATE: 11/01/95 uG/L 

SAMPLE I.D. EL MEAN ABS READING ALIQUOT 
. -_ INSTRU SAMPLE 

F.V. 
X 

ILUTI  

UT. STDS 
x CONC STDS 
2.000 INST LIMIT ug/L 

3.33 SPK LEVEL ug/L 
1.00 MAX ALIQUOT 

.4 METHOO DET. TOTAL ug 

TOTAL ug REC OR ( ug/L SPK 

1638-001 
1638-002 
1638-003-#2dup 
1638-004 
1638-005-1)4spk 
1638-006 
1638-007 
O L I  oug 
O L I  5ug spk 

Cd 
Cd 
Cd 
Cd 
Cd 
Cd 
Cd 
Cd 
Cd 

.3689539 

.3886034 

.3808988 

.3629881 

.5323133 
-03647 

.0130752 
.002819 

-4162151 

3.96 1 200 
4.28 1 400 
4.15 1 400 
3.87 1 400 
7.28 1 400 

.29 1 200 ( 
.1 1 200 < 
.02 1 100 < 

4.75 1 1000 

.792 
1.71 
1.66 
1.55 
2.91. 102 3.33 

.400 

.400 

.200 
4.75 95.0 5 

O.L.-.002ug/ml Cd 
KnMJrP.OlOug/ml Cd 
0C.s. ooug/L Cd 
OC-5.00ug/L Cd 
QC-5.00ug/L Cd 

Std Blank Cd 
Std 1-2.OOug/L Cd 
Std 2-4.00ug/L Cd 
Std 3-6.OOug/L Cd 
Std 4-8.OOug/L Cd 
Std 5-10.0ug/L Cd 

.2113162 

.6221708 

.4172183 

.4293438 

.4190776 

.0005819 

.2178337 

.3767421 

.4721541 

.5543672 

.6222377 

1.92 
10.24 
4.77 
4.99 
4.8 

0 
2.11 
3.46 
5.53 
9.88 

11.24 

~~ 

W m l  
1 1 -0019 
1 1 .01d2 
1 1 .0048 
1 1 .0050 
1 1 .0048 
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A . A .  SUMMARY REPORT UT. STOS 
X CONC STOS 

CLIENT: ENTROPY 5.000 INST LIMIT ug/L 

ANALYST: SYLVIA THOMPSON/KEN SMITH 1.00 MAX ALIQUOT 
DATE: 10/31/95 UG/L F.V. 1 METHOD OET. TOTAL ug 

SAMPLE I.D. EL MEAN ABS READING ALIQUOT DILUTION TOTAL ug t REC OR ( ug/L SPK 

p.O.(/PROJECT #: 11973-14448-18 6.25 SPK LEVEL u9/1 

-_ INSTRU SAMPLE X 

1638-001 C r  .3325641 14.69 1 400 6.88 
1638-002 C r  .2749799 11.83 1 600 7.10 
1638-003-82dup C r  .2797585 12.06 1 600 7.24 
1638-006 C r  .2556513 10.9 1 200 2.18 
1638-007 C r  .2079186 8.67 1 200 1.73 
O L I  oug ' .  C r  .0259129 .99 1 100 ( -500 
o L I  5ug spk C r  .2498595 10.63 1 500 5.32 104 10 

O.L.-.005ug/ml C r  
Knwn-.OlOug/rnl C r  
OC-12.5ug/L C r  
OC-12.5ug/L C r  

S t d  Blank C r  
S t d  1-5.00ug/L C r  
S t d  2-1O.Oug/L C r  
S t d  3-1S.oug/L C r  
S t d  4-2O.Oug/L C r  
S t d  5-25.Oug/L C r  

.1138744 

.2221374 
.280638 

.2941378 

-.Ole549 
.1247826 
.2390716 
.3333934 
.4298554 
.5261469 

ug/ml 
4.55 1 1 .0046 
9.33 1 1 .0093 
12.1 1 1 .0121 

12.76 1 1 .0128 
. .  

-.E1 
5.55 
9.58 

14.47 
24.03 
26.81 

TOTAL ug 
1638-004 C r  .27397 11.37 1 600 6.82 
1638-005-#46pk C r  .3984449 17.56 1 600 10.5 99.0 6.25 

O.L.-.005ug/ml C r  
Knoun-.OlOug/ml C r  
PC-12.5ug/L C r  
OC-12.5ug/L c r  

S t d  B lank C r  
S t d  l-S.OOug/L C r  
S t d  2-1O.Oug/L C r  
S t d  3-15.Oug/L C r  
S t d  4-2O.Oug/L C r  
S t d  5-25.0uglL C r  

.1202949 4.65 1 1 .0047 

.2465288 10.1 1 1 .0101 

.2843164 11.85 1 1 -0119 

.3098213 13.07 1 1 .0131 

.0011202 .04 

.1260968 4.83 

.2564405 10.17 

.3327982 12.85 
.450555 21.07 

-5280831 24.75 



n.n. suMMnRY REPORT WT. STOS 
CONC STDS X 

CLIENT: ENTROPY 5.000 INST LIMIT ug/L 

ANALYST: SYLVIA THOMPSONlKEN SMITH 1.00 MAX ALIQUOT 
OAT€: 10/30/95 uG/L F.V. 1 METHOD OET. TOTAL ug 

SAMPLE I.D. EL MEAN ABS READING ALIQUOT DILUTION TOTAL UCI t REC OR < uo/L SPK 

P .O .# /PROJECT Y: 11973-14448-18 8.33 SPK LEVEL ug/L 

- INSTRU SAMPLE X 

1638-001 Co .0106608 1.13 1 200 ( 1.00 
1638-002 Co .0089453 .94 1 200 ( 1.00 
1638-00342dup Co .0103631 1.1 1 200 ( 1.00 
1638-004 Co .0055009 .58 1 200 ( 1.00 
1638-005+46pk CO .0876404 9.42 1 200 1.88 106 8.33 
1638-006 Co .0028157 .3 1 200 ( 1.00 
1638-007 Co -0012005 .13 1 200 < 1.00 

OLI 5ug spk Co .lo00134 10.78 1 500 5.39 108 10 
OLI oug Co .0013844 .15 1 100 ( .500 

o.~.-.oo5ug/ml co 
Knm-.OlOug/ml Co 
QC-12.5ug/L to 
OC-12.5ug/L co 

std 1-5.00uglL co 
Std Blank co 

Std 2-10.0ug/L CO 
Std 345.0ug/L CO 
Std 4-20.OuglL Co 
Std 5-25.0uglL Co 

W m l  
-0461777 4.92 1 1 ' '  .0049 
.0921147 9.91 1 1 .0099 
.1227361 13.29 1 :I. .0133 
.lo98214 11.86. 1 1 .0n9 

.0021402 .21 

.0467563 4.6 
-093566 10.01 
.1360553 14.53 
.le67342 20.83 
.2225889 - 

15.1 
. . . .  



A.A. SUMMARY REPORT UT. STOS 
X CONC STOS 

CLIENT: ENTROPY 5.000 INST LIMIT ug/L 
P.O.#/PROJECT I: 11973-14448-18 13.33 SPK LEVEL ug/L 
ANALYST: SYLVIA THOMPSON/KEN SMITH 1.00 MAX ALIQUOT 
DATE: 11/01/95 uG/L F.V. 1 METHOD DET. TOTAL ug 

SAMPLE 1.0. EL MEAN ABS REAOING ALIOUOT DILUTION TOTAL ug % REC OR < ug/L SPK 
. -_ INSTRU SAMPLE X 

1638-001 
1638-002 
1638-003+2dup 
1638-004 
1638405446pk 
1638-006 
1638-007 
O L I  oug 
O L I  5ug 6pk 

Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 
Pb 

.045101 
.0824103 
.0775214 
-0582631 
.1123796 

.011343 
.Dl53056 
.0021001 
.0552267 

8.02 
15.14 
14;17 
10.46 
21.45 

1.98 
2.67 

.36 
9.9 

400 
200 
200 

5000 
5000 
200 < 
200 < 
100 < 
500 

3.21 
3.03 
2.83 
52.3 

107 82.4 13.33 
1.00 
1.00 
.500 

4.95 98.3 10 

D. L .-. 006Ug /id Pb 
Know-.olOug/ml Pb 
OC=12.5ug/L Pb 
QC=l2.5ug/L Pb 
OC-12.5ug/L Pb 
OC=12.5ug/L Pb 
OC-12.5ug/L Pb 

Std Blank Pb 
Std 1-5.00uglL Pb 

.S td  2-10.0ug/L Pb 
Std 3-15.Oug/L Pb 
Std 4-2O.Oug/L Pb 
Std 5-25.Oug/L Pb 

.0275440 4.04 

.0549825 9.85 

.0746154 13.6 

.0684223 12.4 

.0667636 12.08 

.0711209 12.92 

.0677936 12.28 

.OD16386 .26 

.0288891 4.8 

.0542335 9.39 

.0821161 16.31 

.lo55778 20.04 

.1287051 - 

W m l  
1 1 -0048 
1 1 .d099 
1 1 : ..0136 
1 1 .0124 
1 1 .0121 
1 1 .0129 
1 1 .0123 

-. 
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A.A. SUMMARY REPORT UT. STOS 
X CONC STOS 
5.000 INST LIMIT ug/L 
6.25 SPK LEVEL UglL 
1.00 NAX ALIOUOT 

CLIENT: ENTROPY 

ANALYST: SYLVIA THOMPSONIKEN SMITH 
0 P.O.@/PROJECT (I: 11973-14448-18 

DATE: 10/31/95 uG/L F.V. 1 METHOD OET. TOTAL ug 

SAMPLE 1.0. ug/L SPK 

1638-001 Nn .2569957 12.6 1 2000 25.2 
1638-002 Mn .225448 10.51 1 2000 21.0 
1638-00342dup Mn .to89386 9.52 1 2000 19.0 

-_ INSTRU SAMPLE X 
EL MEAN ABS READING ALIQUOT DILUTION TOTAL ug % REC OR < 

1638-004 Mn .2033941 9.21 1 2000 18.4 
1638-005-046pk Mn .2858914 14.83 1 2000 29.7 89.9 6.25 
1638-006 Mn .2596909 12.79 1 200 2.56 
1638-007 Mn .1492509 6.37 1 200 1.27 
OLI oug Mn .0165061 .64 1 100 ( .500 
O L I  5ug spk Mn .231688 10.9 1 500 5.45 108 10 

D.L.-.005ug/ml Nn 
Known=.OlOug/ml Mn 
OC-12.5ug/L Mn 
OC-12.5ug/L Nn 
OC-12.5ug/L Nn 
OC-12.5ug/L Nn 

Std Blank Mn 
Std 1-5.OOug/L M n  

- Std 2-1O.Oug/L Mn 
Std 3-15.Oug/L M n  '0 Std 4-20.OualL Mn - 
Std 5-25.0ugfL Mn 

.1261269 5.28 
.214493 9.85 

.2708801 13.62 

.2516552 12.22 
-2612693 12.9 
.2687834 13.46 

.0035781 .13 

.1199973 4.78 

.2175929 9.07 

.2885566 14.33 
.333049 19.64 

.3705958 27.23 

ug / m l  
1 1 -0053 
1 1 -0099 
1 . -1 . .0136 
1 1 -0122 
1 1 -0129 
1 1 .0135 
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A.A. SUMMARY REPORT LIT. STOS 
X CONC STOS 

CLIENT: ENTROPY 5.000 INST LIMIT ug/L 

ANALYST: SYLVIA THOMPSONIKEN SMITH 1.00 MAX ALIQUOT 
DATE: 10131/95 uG/L F.V. 1 METHOD OET. TOTAL ug 

SAMPLE 1.0. EL WEAN llBS READING ALIOUOT DILUTION TOTAL ua % REC OR C ua/L SPK 

P.O.Y/PROJECT Y: 11973-14448-18 8.33 SPK LEVEL W / L  

__ INSTRU SAMPLE X 

1638-001 
1638-002 
1638-003-!42dup 
1638-004 
1638-005-!44spk 
1638-006 
1638-007 
O L I  oug 
OLI 5ug spk 

N i  
N i  
N i  
N i  
N i  
N i  
N i  
N i  
N i  

.0580992 

.0701478 

.0716222 
.076264 

.1313168 

.1102193 

.0400682 
-0023876 
.0780063 

7.74 
9.37 
9.56 
10.2 

17.77 
14.85 

5.32 
- 3 1  

10.44 

600 
600 
600 
200 
200 
200 
200 
100 < 
500 

4.64 
5.62 
5.74 
2.04 
3.56 90.9 8.33 
2.97 
1.06 

5.22 104 10 
.500 

O.L.-.005ug/ml 
Knoun-.OlOug/ml 
OC-12.5ug/L 
.OC-12.6ug/L 
OC-12.5ug/L 

Std Blank 
Std l-S.OOug/L 
Std 2-10.0ugfL 
Std 3-15.0uglL 
Std 4-20.0ugfL 
Std 5-25.OugfL 

N i  
N i  
N i  
N i  
N i  

N i  
N i  
N i  
N i  
N i  
N i  

.0404895 

.0718599 

.0948769 

.0922619 

.0920178 

.0014413 

.0372826 

.0761403 

.1104467 

.le77929 

.1821528 

5.37 
9.6 

12.74 
12.38 
12.35 

.3 
7.87 

10.21 
14.25 
20.01 

24.8 

u g h 1  
1 1 .0054 
1 1 -0096 
1 1 : .0127 
1 1 .0124 
1 1 .0124 

. .  

0 

1.54 



A.A. SUMMARY REPORT UT. STOS 
X CONC STOS 

CLIENT: ENTROPY 5.000 INST LIMIT ug/L 
P.0.U /PROJECT #: 11973-14448-18 8.33 SPK LEVEL us/ L 
ANALYST: SYLVIA THONPSONIKEN SNITH 1.00 MAX ALIQUOT 
DATE: 10/27/95 uG/L F.V. 1 METHOD OET. TOTAL ug 

-SAMPLE 1.0. EL MEAN ABS REAOING ALIQUOT DILUTION TOTAL ug % REC OR < ug/L SPK 
INSTRU SAMPLE X 

, ., . 
1638-001 se '.0389814 11 1 1000 11.0 

. ..:. . . . 1638-002 se .0365403 10.27 1 1000 10.3 
1638-003+2dup Se .0355872 9.99 1 1000 9.99 
1638-004 se .0522171 15.05 1 600 , 9.03 

1638-006 , se -0091392 2;46 ' 1 200 < 1.00 
1638-007 se .0032939 .88 1 200 ( 1.00 

OLI 5ug spk se .0362594 10.19 1 500 5.10 102 10 

., 1638-006-846pk Se .0793171 23.89 1 600 14.3 106 8.33 
. .  

' '  O L I  oug se -.001073 -.29 1 100 ( .500 

O.L.-.005ug/ml Se 
Known-.OlOug/ml Se 

..'. .: .: OC-12.5ug/L se 
' . oc-12.5ug/c Se 

Std Blank Se 
Std 1-5.00ugfL Se 
Std Z-lO.Oug/L Se 
S t d  3-15.0uglL Se 

. .  . .  

.0166934 

.0338483 

.0441847 

.0431481 

-.003391 
.0185995 
.0338316 
.0536? 17 
.0682985 
.OS16212 

W m l  
4.55 1 1 ,0046 
9.48 1 1 .0095 

12.57 1 .I .0126 
12.26' 1 1: .0123 

-.37 
3.94 
9.09 

18.23 
19 9 2  
24.28 



iG1020. WKS X WT. STDS 
CONC STDS 

:LIENT : ENTROPY .047 INST L I M I T  UG 
~ 

' .O.#/PAOJECT #:11973-14448-18 
,N&LYST: KEN SMITH/SC/AJ  mL 

.2 SPK LEVEL 
10.00 MAX ALIQUOT 

:-1638-001 
t-1638-001 
;-1638-002 
3-1638-002 
1-1638-004. 
:-1638-004 
\-1638-005-SPK 
1-1638-005-SPK 
1-1638-006 
c-1638-006 
:-1638-001 
:-1638-001 
-1638-002 
:-1638-002 
-1638-004 
i-1638-004 
:-1638-005-SPK 
:-1638-005-SPK 
.-1638-006 
,-1638-006 
-1638-007 
'-1638-007 
H-1638-001 
,H-1638-001 
.H-1638-002 
;H-1638-002 
;H-1638-004 
,H-1638-004 
,H-1638-005-SPK 
:H-1638-005-SPK 
:H-1638-006 

;H-1638-007 

--1638-001 
:-1638-001 
-1638-002 
-1638-002 
.-1638-004 
:-1638-004 
:-1638-005-SPK 
:-1638-005-SPK 
:-1638-006 
:-1638-006 
:-1638-007 
:-1638-007 
-H-1638-001 
'H-1638-001 
'H-1638-002 
'H-1638-002 
'H-1638-004 

;n-i638-006 

;n-i638-007 

Hg .0019061 .008 
H g  .0013042 .006 
H g  .0005016 -002 
Hg .0006019 .003 
Hg .0005016 .002 
H g  .0011035 .005 
H g  .0472512 -203 
Hg .045947 .198 
Hg .0009029 .004 
H g  .0010032 .004 
Hg .0044141 .019 
H g  .0043138 .019 
Hg .0042135 -018 
H g  .0040128 .018 
Hg .0029093 .013 
H g  .0032103 .014 
Hg .0456461 .196 
Hg .0471509 .203 
Hg .0013042 .006 
H g  .0017055 .007 
H g  .0010032 .004 
H g  .0014045 .006 
H g  .0088282 .639 
Hg .0083266 -036 
Hg .0083266 .036 

Hg .0077247 -034 
Hg .0071228 .031 
Hg .OS23676 .225 
Hg .0497592 .214 
Hg .0040128 .018 
H g  .002809 .012 
H g  .0034109 .015 
H g  .00311 .014 
Hg .0004013 .002 
Hg -.001104 -.005 
Hg .0004013 .002 
H g  .0006019 .003 
H g  .0004013 .002 
H g  .0002006 .001 
H g  .0475522 .205 
Hg .0467496 .201 
Hg .0016051 .007 
Hg .0009029 .004 
Hg .0009029 .004 
H g  .0006019 .003 
H g  .000301 -001 
H g  .000301 -001 
H g  -.000301 -.001 
H g  -.000301 -.001 
H g  .000301 .001 

ng .008126 . o x  

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
1 0  
10 
10 
10 
10 
10 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

10 

200 < 
200 < 
200 < 
200 < 
200 < 
200 < 
200 
200 
200 c 
200 < 
500 < 
500 < 
500 < 
500 < 
500 < 
500 < 
500 
500 
500 < 
500 < 
500 < 
500 < 
380 < 
380 < 
375 < 
375 < 
370 < 
370 < 
370 
370 
290 < 
290 < 
300 < 
300 < 
500 < 
500 < 
500 < 
500 < 
500 < 
500 < 
500 
500 
500 < 
500 < 
500 < 
500 < 
100 < 

100 < 
100 < 
100 < 

100 <"! 

4.06 
3.96 

9.80 
10.2 

8.33 
7.92 

10.3 
10.1 

156 

.940 

.940 

.940 

.940 

.940 

.940 
102 

99.0 
.940 
.940 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 
98.0 

102 
2.35 
2.35 
2.35 
2.35 
1.79 
1.79 
1.76 
1.76 
1.74 
1.74 

113 
107 

1.36 
1.36 
1.41 
1.41 
2.35 
2.35 
2.35 
2.35 
2.35 
2.35 

103 
101 

2.35 
2.35 
2.35 
2.35 
.470 
.470 
.470 
.470 
.470 

.2 '  

.2 

.2 

.2 

.2 

.2 

.2 

. 2  

.2 

.2 

.2 

.2 

.2  

.2 

.2 

.2 

.2 

.2 

.2  

.2 

.2 

.2 

.2 

. 2  

. 2  

.2 

.2 

.2 

.2 

.2 

.2  

.2 

.2 

.2 

.2 

.2 

.2  

.2 

. 2  

.2 

.2 

.2 

.2 

.2 

.2  

.2 

.2  

.2 

.2 

.2 

- 2  

-. 



"-1638-004 Hg .0007022 .003 10 100 < .470 .2 

'H-1638-005-SPK Hg .0463483 .199 10 100 1.99 100 .2 
'H-1638-006 H g  .000301 .001 10 100 c .470 .2 

- 'H-1638-006 Hg .0002006 .001 10 '100 < .470 .2 
'H-1638-007 Hg .0005016 .002 10 100 c .470 .2 
"-1638-007 H g  .0014045 .006 10 100 < .  .470 .2 

-H-1638-005-SPK Hg .046248 .199 10 100 1.99 , 100 .2 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
;TANDARD BLANK Hg .0018058 .009 
STANDARD . luG Hg .0220706 -103 
TANDARD .2uG Hg .048756 -221 
;TANDARD .3uG H g  .0709269 .27 
;TANDARD .4uG Hg .0933989 .376 
STANDARD .5uG Hg .1184791 .491 

jTD #2 Hg -0481541 .207 1 1 .207 

.____-_--______-_-______________________----------------------------------- 

:TD #2 Hg .0445425 .192 1 1 .192 
:td . l u G  Hg -0233748 -101 1 1 . l o 1  

;td .2uG Hg .0446428 .192 '  1 1 .192 
: td .4uG Hg .0881822 -374 1 1 .374 

:td .5uG Hg . lo40329 .438 1 1 .438 

:td , . luG H g  .0227729 -099 1 1 .099 

. .,. ' . ; td .5uG Hg .1183788 .496 X ' .  1 .496 

;TD BLANK Hg -.000803 -.004 
:TD BLANK Hg .000301 .001 
;TD BLANK H g  .0005016 - 0 0 2  
:TD BLANK Hg -.001404 -.006 
;TD BLANK Hg .0002006 .001 
;TD BLANK H g  .0015048' .007 

H g  .0001003 0 
i?i:k-Std Ha -.000201 -.001 
Ilank-Std H i  .0010032 .004 
)e t  L m t Z . 0 2  UG Hg .0047151 .021 1 
l e t  LmtZ.02 UG Hg .0050161 .022 1 
J e t  Lmt=.02 UG Hg .0052167 :023. 1 

.2 . -  

.2 

.2 

.2 

.2 

. 2  

.2 

.2 

1 c  
1 <  
1 <  

.047 . 2  

.047 .2 

.047 .2 
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Mercury Duplicate Analyses Results 

Plant: Triangle Brick 
Job#: 14448 

__ 
Brick Kiln Stack 

S-M29-1 
Front half 
Back half 
"4 
KMnQ 
Ha 

S-M29-2 
Front half 
Back half 
"4 
KMnQ 
HU 

SM29-3 
Front half 
Back haif 
"4 
KMnQ 
HCI 

SM2kFB 
Front half 
Back half 
"4 
KMnO, 
HU 

First Second Relative 56 
Analysis Analysis Average Difference 

NA < 0.470 < 0.470 < 0.470 
< 1.79 < 1.79 < 1.79 NA 

< 0.940 < 0.940 < 0.940 NA 
< 2.35 c 2.35 < 2.35 NA 
< 2.35 < 2.35 < 2.35 NA 

SUM 0.0 

NA 
NA 
NA 
NA 
NA 

< 0.470 < 0.470 < 0.470 
< 1.76 < 1.76 < 1.76 

< 0.940 < 0.940 < 0.940 
< 2.35 < 2.35 < 2.35 
< 2.35 < 2.35 < 2.35 

SUM 0.0 

NA -z 0.470 < 0.470 < 0.470 
NA < 1.74 < 1.74 < 1.74 

< 0.940 < 0.940 < 0.940 NA 
NA -. < 2.35 < 2.35 < 2.35 

< 2.35 < 2.35 c 2.35 NA 
SUM 0.0 

NA 
NA 
NA 
NA 
NA 

< 0.470 < 0.470 < 0.470 
< 1.36 < 1.36 < 1.36 

< 0.940 < 0.940 < 0.940 
< 2.35 < 2.35 < 2.35 
< 2.35 < 2.35 < 2.35 

SUM 0.0 
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UETALS BLANK CORRECTION CALCULATIONS 
n.*..d: YIWM 

COMBINED 
m.r p 

D1.rnt.r r 

3.344 
3.w 
3.w 
3.w 
3.- 
3.348 
3.344 
3.w 
3.548 
3.w 
3.348 
3.344 
3.344 
3 . w  

3 . w  

Catch 
Wdpht 

1.20 
2.27. 
43.4 
6.32 
6.21 
14.0 
6.88 
7.17 
0.82 
26.2 
20 
181 
4.61 
6.W 
204 

&!!I 

p Blank 
r Catsh 

1.46 
1.46 
1.46 
3.40 
3.40 
1.40 
1.73 
1.73 
1.73 
1.27 
1.27 
1.27 
l.W 
1 .w 
1 .cd 

5 -  

comnnd 
n..un 
1l 

0.77 
0.19 

41.86 
1.85 
272 
11.11 
4.16 
6.44 
6.09 

23.93 
19.73 
17.13 
3.68 
4.02 
0.08 

1' 
1.4.A". 6%mt 

13.310 0.003 
13.110 0.111 
13.310 217 
13.310 0.200 
13.310 0.311 
13.310 0.73 
13.110 0.281 
13.310 0.369 
13.310 . '  0.341 
13.310 1.26 
13.310 1 
13.310 0.92 
13.310 0.237. 
13.310 0.m 
13.310 0.102 

R.."h 

0.00 
0.770 
420 
1:B3 
272, 
11.1 
4.16. 
'6.44 
6.09 
23.8 
18.7 
17.1 
3.68 
4.62 
0.W 

'' 159 

. .  



Rug- W d  
&-A"' Bul __ Admow 1.46 < 1.00 

*nrio 3.48 2.02 
srroium < 0.100 < 0.100 
W h m  c 0 . w  <o.u)o 
C h o M  1.73 2.18 
C0b.k < 1.00 < l.w 
L u d  < l.w c 1.00 
M.w.r)... 1.27 2.68 
N W  1.08 2.97 
Iwn*vn c 1.00 < 1.00 

U.d. b e.mnd k l h .  u 
spar"  MY^' ~.rl~*. A"--. m-*' 
80.9 2.22 2.21 2.22 0.228 
104 8.48 6.86 8.21 4.1 1 
87.4 c o . 1 w  < 0.100 < 0.100 NA 
102 . 1.71 1.88 1.89 1 .48 
99.0 7.10 1.24 '7.17 0.978 
108 c 1.00 < 1.00 < 1.00 NA 
82.4 S.03 2.83 2.93 3.41 
89.9 21.0 19.0 20.0 5.00 
80.9 6.82 6.74 5.09 1 .08 
108 10.50 , 9.99 10.16 1.63 

: .. 



APPENDIX C. ANALYTICAL DATA 

3. Methane 

e 
-. 

.- . 

'. 1.61 



EntropyWithers & Ravenel 
(14448) 

Analytical Report 
(1 095-1 8) 

En t ha1 py Ana lyt i ca I, In c . 
32 1 1 Bramer Drive 
Raleigh, NC 27604 
9 19/850-4392 

Location: S 

Compound:Methane 

1 6 3  



L 

Request for Analysis 



P.O. Boa 12291 
Research Triangle Part. 
North Carolina ZrrOP-2291 
919-781-3550 F A X  919-787-WZ 

ENTROPY 
Emirolmnta l is t r ,  !ns. 

Sample # Sample ID 

1 S-M18MOD-1 
2 S-M18MOD-2 
3 S-M18MOD-3 

REQUEST FOR ANALYSIS -_  

Components/Comments 

Tank #183, 4.591 
Tank #233, 4.511 
Tank P242, 4.511 

PO#: 11988 - 1.4448-18 Customer Name: Withers and Ravenel 

Laboratory: ENT 
Triangle Brick 

. .  Date Transmitted: 10/24/95 Results Due By: 11/07/95 

Sample Matrix: Method 18 PM: VJT 

Analysis: Analyze samples for Methane according to EPA Method 18. 

' '  165 
L 

Submitted By: -, - !AT- 



Summary of Results 

3- h '!! ENTHALPY analytical. inc 
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Methsne 

S-M18MOD-1 

S-M18MOD-2 

S-Ml8MOD-3 

1.98 

< 1.91 

< 1.92 
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r'Gq h '!! ENTHALPYanalytical. inc 

Results 

0 
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Narrative Summary 
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Enthalpy Analytical Narrative Summary 

-Company: EmopyNithen & Ravenel 
client#: 14448 
PO# 11988-14448-18 

Enthalpy #: 1095-18 
alralysk DMB 

Paramten Methane 

Custody Samples were picked up fiom Les Murray of Entropy by Scott Grosshandler of 
Enthalpy on 10l24l95. No apparent container problems were noted upon 
receipt. Rior to and during analysis, the samples were kept under lock with 
ac~ess only to authorized personnel of Enthalpy Analytical, Inc. 
Tank pressures were measured upon receipt. Each tank wds then pressurized to 
around 600 mmHg A dilution ratio was calculated for each tank based on the 
temperature and pressure after sample transfer and the final temperature and 
pressure (see Reporting Notes). 

Each tank was analyzed for Methane using a Hewlett Packard 5980 Series I1 gar, 
chromatograph equipped with a flame ionization detector. All samples were 
separated using a Restek 2.0 m x 1.0 JD HayeSepS Micropacked column. 
Hydrogen was used aS the carrier gas. 'Samples were injected into the GC using 
a VICl ten pon valve with a 0.2 mL gas sample loop. 

Methane eluted at the approximate retention time listed below 

Analysis 

Methane 1.04 min 

The following chromatographic conditions were present during analysis: 

Detector temperature: 250" C 
Initial Oven Temp. - 45'C for 2.00 minutes 
Level I - 10°C/minute to 150°C hold 2.00 minutes 
Net Run Time: 14.50 minutes 
F'ressure Constant: 11.0 psi at 45OC 

OK 

AU standards were within 10% oftheir tag value. 

The symbols MDL and LOQ represent the Minimuxi Detection Limit and the 
Limit ofqUantification. The values that are between the MDL and the LOQ are 
represent by a tilde (-). 

,All tanks were adjusted €mn "as analyzed" concentrations to "as sampled" 
concentrations using a dilution factor which wds calculated based on the 
following formula: 

Labeling 

Reproducibility 

Reporting Notes 

( F i i  uunHg+ (raar * 25.401)) 

(Initial d g +  (pbar * 25.101)) 

Vemp. Initial + 460) 

(Temp. Final + 460) 
* 



Narrative (cont'd) 

Ressuriration Data is as follows: 

Barometric Pressure = 758 mm Hg Tempemre = 72 degrees F 

Initial MnHq Final mmHg 
Run 1 33 764 
Run 2 25 699 
Run 3 52 704 

" 172 

ENTHALPYanalytical, tnc 



Sample Custody 

" 173 

L ENTHALPYanalytlcal. inc. 



SAMPLE TRANSFER RECORD OF CUSTODY 

Please include this form with the final (typed) results, and 

whenever the final results are faxed to Entropy. 

The samples referenced in Entropy Environmentalists Inc. RFA or 

purctiase order No. ~ 1 ~ 8 ~ - / ( f % ~  - 1 were shipped by Entropy 

.ffl<o- (mode) 

. ,  - (signature) 
4 

The samples were received for analysis on \0.]'4-'?5 (date) 

( laboratory) 

- (signature) 

As applicable, note any broken seals, leakage, spillage, or damage 
to samples. If discrepancy, specify sea1 No., j a r  No., sample No., 
etc. 

! '  174 0 
L-0012 rev. 8-P2 

ENTROPY 



. ENTROPY/ Withers & Ravenel 
Pbar 758 
T(F) 72 

Sample # Sample ID P initial 
1 S-M18MOD1 33 
2 SM18MOD-2 25 
3 S-M18MOD-3 22 

P final Dilution 
764 1.92 
699 1 .86 
704 1.87 



EVACUATED TANK PARAMETERS 

* As applicable. use - or -, and 2 or %. mote: ma Hg - In. Hg * 25.401 
F-1070 rev. 11-93 



Chromatograms 

ENTHALPYana ly t ica l .  inc. 0 
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. -  
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I 
I 

I 

I 
i -i 

:.. , - 

a File Name : 
Operator 
Ins t mment 
Sample Name 
Run Time Bar Code: 
Acquired on 
Report Created on: 
Last Recalib on : 
Mu1 t iplier 

C:\HPCHEM\l\DATA\OCT95\1095 
dmb 
TELLER 
S-M18MOD-1 

26 Oct 95 01:OO PM 
26 OCt 95 02:31 PM 
26 OCt 95 02:06 PM 
1 

-18\NV-FOllO.D 
Page Number : 1  
Vial Number 
Injection Number : 

Sequence Line 
Instmment Method: 1095-18.MTH 
Analysis Method : 1095-18A.m 

ISTD Amount 
Sample Amount : o  

Sig. 1 in C:\HPCHEM\l\DATA\OCT9S\lO95-18\NV-F01lO.D 
Ret Time Area Type Width Ref# ppmv Name 
1_______1____________1____1_____1_____1_- - - - - - -~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  I 

260-E 1b82 BB 0.420 1 5.005 Methane ' 218 ,6 / i+gs 

J 



.... 

CL CL P F N 
N . b  a! m 0 
ID ID m m ID 

O + '  ? .  e , ,  e ? I p .  I 

a File Name : C:\HPCHEM\l\DATA\OCT95\1095- 
Operator : d m b  
Instrument : TELLER .- 
Sample Name : S-MlBMOD-1 
Xun Time Bar Code: 
Acquired on : 26 OCt 95 01:37 PM 
Report Created on: 26 Oct 95 02:31 PM 
Last Recalib on : 26 Oct 95 02:06 PM 
Multiplier : 1  

lB\NV-FOlll.D 
Page Number : 1  
Vial Number 
Injection Number : 
Sequence Line 
Instrument Method: 1095-18.m 

- 

.. 
Analysis Method : 1095-18A.MTH 
Sample Amount : o  
ISTD Amount 

Sig.. 1 in C:\HPCHEM\l\DATA\OCT95\1095-18\NV-FOl11.D 
Ret Time Area Type Width Ref# pprhv Name 

1.040 * not found + 1 Methane 

Not all calibrated peaks were found 

179 



~~ 

~ - . .  .. . . . . .  . 

c F c c N 

0 ID ID ID 
ill k m m 0 

e e . ,  ! ,  I ,  e , ,  , e ; ,  O G - '  

a File Name : 
Operator 
Instrument 
Sample Name 
Run Time Bar Code: 
Acquired on 
Report Created on: 
Last Recalib on : 
Multiplier 

c:\HPCHEM\l\DATA\OCT95\1095. 
dmb 
TELLER 
S-M18MOD-2 

.. 

26 OCt 95 02:03 PM 
26 OCt 95 02:31 PM 
26 OCt 95 02:06 PM 
1 

-18\NV-F0112 .D 
Page Number : 1  
Vial Number 
Injection Number : 
Sequence Line 
Instrument Method: 1 0 9 5 - 1 8 . m  
Analysis Method : 1095-18A.m 

ISTD Amount 
Sample Amount : o  

Not all calibrated peaks were found 



.~ . . .. . . .~ . . ~ .  ... . .. . . . 

Not all calibrated peaks were found 



~~ 

. .. . . . . . . . . .. . . ... . . 

a File Name : C:\HPCHEM\l\DATA\OC"95\1095 
Operator : dmb 
Instrument : TELLER 
Sample Name : S-M18MOD-3 
Run Time Bar Code: 
Acquired on : 26 OCt 95 02:46 PM 
Report Created on: 26 Oct 95 03:Ol PM 
Last Recalib on : 26 Oct 95 02:06 PM 
Multiplier : 1  

-18\NV-F0114.D 
Page Number : 1  
Vial Number 
Injection Number : 
Sequence Line 
Instrument Method: 1095-18.MTH 
Analysis Method : 1095-18A.MTH 

ISTD Amount 
Sample Amount : o  

Not all calibrated peaks were found 

. .  



CL ci I.' ci N 

. 
~. 

a File Name : 
Operator 
Instrument 
Sample Name 
Run Time Bar Code: 
Acquired on 
Report Created on: 
Last Recalib on : 
Multiplier 

C:\HPCHEM\l\DATA\OCT95\1095-18\NV-F0115.D 1 

dmb Page Number : 1  
TELLER - Vial Number 
S-M18MOD-3 Injection Number : 

26 OCt 95 03:04 PM Instrument Method: 1095-18.MTH 
26 Oct 95 03:30 PM Analysis Method : 1095-18A.MTH 

1 ISTD Amount 

Sequence Line 

26 OCt 95 02:06 PM Sample Amount : o  

Not all calibrated peaks were found 
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0 0 0 0 0 
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External Standard Report 

a File Name : 

Operator 
Instrument 
Sample Name 
Run Time Bar Code: 
Acquired on 
Report Created on: 
Last Recalib on : 
Multiplier 

C:\HPCHEM\1\DATA\OCT95\1095-18\NV-F0107.D 
dmh Page Number : 1  - TELLER Vial Number 
2000 ppm CH4 Injection Number : 

26 Oct 95 12:36 PM Instrument Method: 1095-18.MTH 
26 Oct 95 02:07 PM Analysis Method : 1095-18A.MTH 

1 ISTD Amount 

Sequence Line 

26 Oct 95 02:06 PM Sample Amount : o  

Sig. 1 in C:\HPCHEM\1\DATA\OCT95\lO95-l8\NV-F0107.D 
Ret Time Area Type Width Ref# ppmv Name 

I (_______I____---_____1____1_____1_____1_-------~-------- - - - - - - - - - - - - - - - - - - - - - -  
1.045 1487478 BV 0.232 1 996.145 Methane 

J 



. . . . . ... .. . . . . . . . _ _  _ _ _  ... . . . -. - -- . . . . . . . . . . . - . - . -. .. -. . . . . 

N 0 

-_ 
1 

I wq - 

a File Name : C:\HPCHEM\l\DATA\OCT95\1095 

.. 
Operator : dmb 
Instrument : TELLER 

Run Time Bar Code: 
Acquired on : 26 OCt 95 12:30 PM 
Report Created on: 26 Oct 95 02:07 PM 
Last Recalib on : 26 Oct 95 02:06 PM 

Sample Name : 2000 ppm CH4 

Multiplier : 1  

-18\NV-FOlO6.D 
Page Number : 1  
Vial Number 
Injection Number : 
Sequence Line 
Instnment Method: 1095-18.MTH 
Analysis Method : 1095-18A.MTH 

ISTD Amount 
Sample Amount : o  

Sig. 1 in C:\HPCHEM\l\DATA\OCT95\lO95-18\NV-FO106.D 
Ret Time Area Type Width Ref# ppimr Name 
1_______1____________1____1_____1_____1_- - - - - - - [ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -~  

1.043 1511267 BV 0.232 1 1012.536 Methane 
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a File Name : C:\HPCHEM\l\DATA\OCT95\1095 
Operator : dmb 
Ins f rument : TELLER 
Sample Name : 2000 ppm CH4 
Run Time Bar Code: 
Acquired on : 26 Oct 95 12:24 PM 
Report Created on: 26 Oct 95 02:07 PM 
Last Recalib on : 26 Oct 95 02:06 PM 
Multiplier : 1  

-18\NV-F0105.D 
Page Number : 1  
Vial Number 
Injection Number : 

Sequence Line 
Instrument Method: 1095-18.m 
Analysis Method : 1095-18A.MTH 
Sample Amount : o  
ISTD Amount 



. .~ _.. . . - . . -~ . .-. .. - . . ~ . .  . ~ . ~ . 

N W Ip e 
0 0 0 0 0 

rn D m ! ! , , , , ,  ip , , , , i p  , , . ,  e , ,  0 01 

a File Name : C:\HPCHEM\l\DATA\OCT95\1095- 
bperator : dmb 
Instrument : TELLER .- 
Sample Name : 2000 ppm CH4 
Run Time Bar Code: 
Acquired on : 26 Oct 95 12:13 PM 
Report Created on: 26 Oct 95 02:08 PM 
Last Recalib on : 26 Oct 95 02:06 PM 

0 

Multiplier : 1  

18\NV-F0104.D - 
Page Number : 1  
Vial Number 
Injection Number : 
Sequence Line 
Instrument Method: 1095-18.MTH 
Analysis Method : 1095-18A.MTH 

ISTD Amount 
Sample Amount : o  

I s  191 
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0 0 0 0 
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- 

a File Name : C:\HPCHEM\l\DATA\OCT95\1095 
Uyerat or : d m b  

.. Instrument : TELLER 
Sample Name : 1000 PPM CH4 
Run Time Bar Code: 
Acquired on : 26 OCt 95 03:29 PM 
Report Created on: 26 Oct 95 03:35 PM 
Last Recalib on : 26 Oct 95 02:06 PM 

: 1  Multiplier . .  

-18\NV-F0117.D 
Page Number : 1  
Vial Number 
Injection Number : 

Sequence Line 
Instrument Method: 1095-18.MTH 
Analysis Method : 1095-18A.m 
Sample Amount : o  
ISTD 'Amount 

r' 194 
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a File Name : C:\HPCHEM\1\DATA\OCT95\lO95-18\W-F0118.D 
(Jperator : dmb Page Number : 1  
Instrument : TELLER ' -  Vial Number 
Sample Name : 2000 PPM CH4 Injection Number : 
Run Time Bar Code: 
Acquired on : 26 Oct 95 03:37 PM Instmment Method: 1095-18.m 
Report Created on: 26 Oct 95 03:41 PM Analysis Method : 1095-18A.MTH 
Last Recalib on : 26 Oct 95 02:06 PM Sample Amount : o  
Multiplier . :: 1 ISTD 'Amount 

Sequence Line 

Sig. 1 i n  C:\HPCHEM\l\DATA\OCT95\1095-18\NV-FO118.D 
Ret Time Area Type Width Ref#. ppmv. Name 

1.030 2975280 BV 0.234 1 2021.190 Methane 
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a File Name : C:\HPCHEM\l\DATA\OCT95\1095-18\NV-FO119.D 
Operator : dmb Page Number : 1  

0 Instrument : TELLER Vial Number 
Sample Name : 2000 PPM CH4 Injection Number : 
Run Time Bar Code: Sequence Line 
Acquired on : 26 OCt 95 03:43 PM Instrument Method: 1095-18.W 
Regort Created on: 26 Oct 95 03:48 PM Analysis Method : 1095-18A.MTH 

Multiplier : 1  ISTD Amount 
Last Recalib on : 26 Oct 95 02:OS PM Sample Amount . : o  



Tank SamDles 

Methyl chloride was quantified using a modification of EPA Method 18. This procedure 
is based upon the Evacuated Flask Procedure; however, instead of using a flask, a 
stainless steel canister was used. Prior to the field mobilization, all numbered canisters 
were first leak-tested (pressurized and allowed to stand for 24 hours), then analyzed by 
GC/FID to certify a less than 1.0 ppm concentration of total organic constituents. Upon 
completion of sample collection, the tanks were be transported from the site, under 
sample custody, to Enthalpy Analytical. Inc. for analysis. At the lab, the initial tank 
vacuum, barometric pressure, and temperature were measured and recorded. The 
tanks were then pressurized to - 600 mmHg and the final tank pressure measured and 
recorded. These initial and final tank pressures, barometric pressure, and temperature 
recordings are used to convert the "as analyzed" concentrations to "as sampled" 
concentrations using a dilution factor which is calculated based: on the following 
formula 

-_ 

(Final mmHg + (Pbar 25.401)) 

(Initial mmHg + (Pbar 25.401)) 

(Temp. Initial + 460) 

(Temp. Final + 460) 
t 

In the lab, all samples were introduced into the GClFlD using a heated VlCl gas phase 

duplicate injection of each samplealiquot with agreement of both injections to within 
5% of the mean; three point calibration curves for methyl chloride (based on least 
squared regression analysis), calibration curves each day; and all calibration points 
agreed with the theoretical value within 10%. 

_- _ .  ten-port valve. Method 18 section 7.4.4 Quality Assurance criteria were met; including: 

Tube Samples 

To determine the emissions of epichlorohydrin, octane, 1.3 dichloropropane, and 
octanol the adsorbent tube procedure of EPA Method 18 was used. Three 
chacoal tubes were placed in series. During sampling, moisture condensation 
was observed in the sample probe. The moisture was revovered into a zero 
headspace VOA vial at the end of the run. A disparger was placed in the probe 
for the second run. Again, the disparger contents were recovered into a zero 
headspace VOA vial at the end of the run. The water fractions were analyzed 
and added to the charcoal catches. The first charcoal tube was desorbed in 
carbon disulfide with 5%dimethyl formamide and analyzed by GCIFID. The 
second tube in series was split into DNO fractions and desorbed and analyzed in 
the same manner. The samples were analyzed on a Hewlett Packard Series II 
gas chromatograph coupled with a flame ionization detector. The compounds 
were separated using a Restek 60m x 0.53 RTX Volatiles capillary column. The 
quality assurance procedures are the same as mentioned above. 
Desorption efficiencies were determined for each compound by spiking charcoal 
tubes then processing them in the same manner as the samples. Catch weights 
are adjusted for desorption efficiency. 
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RojectNumber: 34684 

Case Narrative 
Triangle Laboratories, Inc 

801 Capitola Drive 
Durham, NC 27713 

Phone: (919) 544-5729 
F~x: (919) 544-5491 

Date: October 31, 1995 

Objective: Analysis of thret filter and acetone rinse samples and one acetone blank sample for filterable 
paniculate according to the guidelines of Method 5. 

Three filter and acetone rinse samples were nccivcd on October 24, 1995 by Triangle Laboracories.'Inc. in good 
condition. 'Ihe acetone blank received with TLI projex number 34683A was utilized for the acetone blank analysis 
with this project. also. The pre-tand filters and rinses wen h a n s f e d  to tared Teflon baggies and desiccated for a 
minimum of 24 hours. After this timC pcriod, a h  baggie was weighed using a Meder AT 100 analytical balance. 
AU weights were rccorded to the ncarest 0.1 milligram. Each baggie was then desiccated for at least an additional 
six hours and weighed again. The process was continued until two consecutive weights agreed within 4- 0.5 
milligrams. Results reponed relate only to the items tested. 

The filterable particulate results are reponed in units of milligrams (mg) and are the sum of the filter and rinse 
catches. Ihe lowest weight obtained for each fraction was used in the calculations. Any particulate catch found in 
the acetone blank was adjusted based on the relative volume of the blank and sample. 

This report should only be reproduced in full. Any reproduction of this report requires permission from Triangle 
Laboratories, Inc. 

' '" 

. .. 

.~ 

-. 

The dara in this package has been judged to be valid according to the guidelines of Method 201A except as noted 
above. If there are questions about the data plcase feel mC to contact Roject Scientist, Nancy Bragg at 919/544- 
8348. 

For Triangle Laboratories, Inc.: 

Report Reparation Quality Contml 

Report Reparanon Chenust Report Reparahon Chemist 

The total number of pages in this data package is: - 9 
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Entropy, Inc. 

TLI Project: 34684 NSPS Method 5 

Client Project: Triangle Brick 11990-1 
Matrix: Filters and FH-Aceton Date Received 10/24/95 

~ 

I Tu Number: TU Blank #1 108-90-1 108-90-2 108-90-3 

Sample I D  SM5-2 
SM5-1 S-M5-3 

Filter Tare Wt., g: 
Baggie Tare Wt., g: 
Raw Weight, g: 

0.4633 0.4707 0.449 I 
3.3659 3.2786 3.2757 
3.8342 3.7515 3.7304 

FILTER SAMPLE WEIGHT, g: 0.0050 0.0022 0.0056 

Sample ID: Acetone Blank 108-89-4A SM5-2 
S-MC1 , S-M5-3 

Tare Wt., g: 3.2713 3.2852 3.1371 3.1689 
Raw Weight, g: 3 3.2886. 3.1420 3.1726 

RINSE SAMPLE WEIGHT, g 0.0005 0.0034 0.0049 0.0037 
.. 

Filter Catch, mg: 5.0 2.2 5.6 
Rinse Catch, mg: 0.5 3.4 4.9 3.7 
Rinse Blank Residue. mg: -. 0.3 0.2 0.2 
Net Rinse Catch. mg: _ar 2 A 2 0 
Filterable Particulate, mg: 0.5 8.1 6.9 9.1 

VISUAL ANALYSIS OF flLTERS 1 .  
. .  

Color: llight brown llight brown brown 
Texture: stain slain slain. 

Foreign Matter: ' ., none none none 

Baggie Number: 42 I 423 425 
Rel. Comp.: 'equal qual  equal 

VISUAL ANALYSIS OF RINSES 

Color: colorlcss brown I brown brown 
Texture: n b  suin slain suin 

Foreign Matter: none none glvs none 
Rel. Comp.: equal equd equal equal 

Volume, mL: 300 150 100 loo 
Fragments: no no no no 

Baggie Number: 436 ' 422 424 426 

" 202 Triangle Laboratories, Inc.@ 
801 Capitola Drive Durham, North Carolina 27713 
Phone: (919) 544-5729 Fax: (919) 544-5491 0 .  Page: 1 of 1 



ENTROPY 

Sample Y 

1 
2 
3 

REQUEST FOR ANALYSIS 34bw 
- 

-_ 

Sample ID Components/Comments 

S-M5-1 Acetone, Filter 
S-M5-2 Acetone, Filter 
S-M5-3 Acetone, Filter 

'-' 203 
Submitted B & -  



SAMPLE TRANSFER RECORD OF CUSTODY 

Please include this form with the final (typed) results, and 

whenever the final resu'lts are faxed to Entropy. 

The samples-referenced in Entropy Environmentalists Inc. RFA or 

purcHase oraer No. lf49D -/c(qq8 -/& were shipped by Entropy 

(date) via PERSONAL CUSTUDY (mode) . 
t o  77s ( laboratory) 

The samples were received for analysis on ~o~zY/%- (date) 

at -G,\,A~ l t ~ s b s .  (laboratory) 

bY 44 (signature) 

As applicable, note any broken seals, leakage, spillage, or damage 
to samples. If discrepancy, specify seal N o . ,  j a r  No. ,  sample No. ,  
etc. 

- 

L-0012 re". 0-P2 

ENTROPY 4 



PAGf I O! ! 

I 





PPti 2 OF ? 

! TL1 Nuroer jacrix : ro LM : TO STORAGE: TO w1 TO STORA6E: ro LAB : TO STORAGE: ro UB I ro sronm: 
: #R/H:C?II Client ID Locacion I Oatellnit I Oatallnit I Oatellnit : OatelInit I Oatel lnit  I OatelIrit I Oate/Init I Qatc/Init ! 

I Receiving Rsrarkr: 

r! 207 
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_ _  . - 
S-G-2 - I?- ject : 34684 

1 W e -  Sa- 2 A  

FEMl-mtmW, Inc. 
5-115-3 

XB8-90-3A 

Kwx &Io 
IIIpPLx. Projectz34684 
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e 
Case Narrative 

Triangle Laboratories, Inc 
801 Capitola Drive 
Durham, NC 27713 

Phone: (919) 544-5129 
Fa: (919) 544-5491 

__ Gject  Number: 34683A 

Date: October31.1995 

Objdve:  Analysis of the filter. acuone rinse and nozzle &cyclone rinse samples and one acetone blank 
sample f a  filterable particulate'accoxding to the guidelines of Method 201A. 

Thw filter. acetone rinse. and nozzle &cyclone rinse samples and one blank were w i v e d  on October 24,1995 by 
Triangle Laboratories. Inc. in good condition. The pre-taxed filters and rinses were transferred to tared Teflon 
baggies and desiccated f a  a minimurn of24 hours. After this time period, a h  baggie was weighed using a 
Mettler AT 100 analytical balance. All weights were rrcorded to the nearest 0.1 millipm. Each baggie was then 
desiccated for at least an additional six hours and weighed again. The pmess was continued until two consecutive 
weights agreed within 4- 05 milligmm. Results reportcd relate only to the items tested. 

1 .  The filterable paxidate results are reported in Units of mitligrarns (mg) and are the sum of the fdter and rinse 
catches. The lowest weight abtainui for 
the acetone blank was adjwtd based 011 the relative volume of the blank and sample. 

The filter and acetone rinse results an reponed for particles S 10 micrograms (pg). The noaldcyclone rinse 

W o n  was used in the calculations. Any partidate catch found in 

E S U I ~ S  are reported for particles > 10 

This report should only be reproduced in full. Any repduction of this report requires permission from Triangle 
Laboratories, Inc. 

The data in this package has been judged to be valid according to the guidelines of Method 201A except as noted 
above. If then are questions about the data, please feel free to contact Roject Scientist, Nancy Bragg at 919/544- 
8348. 

For Triangle Laboratories. Inc.: 

Repon Preparation Quality Conuol 

Jerrv P. Roach 
I Repin p rep mi on Chemist 

The total number of pages in this data peckage is: __ IC 
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TLI Project: 34683-A NSPS Method 20lA 

Matrix: Filters, Acetone, NozzldCydone Date Received 10/24/95 

Filter Tare Wt. g: 0.4757 
Baggie Tarc Wt, g: 3.3184 
Raw Weighi g: 3.7976 

FILTER SAMPLE WEIGHT, g: O M 3 5  

0.4700 
3.2353 

3.7582 

0 . m 9  

Tare Wt. g: 3.m 3.8711 3.4408 3.2660 
Raw Weight g: 3Jn8 3.8760 3.4438 3.no1 

RINSE SAMPLE WEIGHT, g: 0 . m  0.0049 0.0030 0.0041 

Filter Catch, mg: 3.5 2.9 

Net Rinse Catch, mg: -ar 2 2 3 

Rinse Catch. mg: 05 4.9 3.0 4.1 
Rinse Blank Residue, mg: 0.3 0.2 03 

Filterable Particulate, rng: 0.5 8.1 2 8  6.7 
Size: da S l o p  >1CW SlCW 

6 h.  
VISUAL ANALYSIS OF FILTERS <,*  ., 

Color: 
Texture: 

Foreign Matter 
Rel. Comp.: 

Baggie Number: 

Llighl brow0 Llighlbmwn 
Stain Stain 
OCnC none 
equal equal 
427 430 

Color: 
Texture: 

Foreign Matter: 
Rel. Comp.: 

Volume, mL: 
Fragments: 

Baggic Number: 

mMus brown redishbrown brown 
U\a stain Stain Stain 

ald equal equal equal 
m m e  UOUe UWC 

Mo 170 100 150 
m M) M M) 

436 428 429 431 

~ V ~ , 3 , ~ . U , n 2  

Printed: 11:OZ 10/31/95 
Page: 1 of 2 

Triangle Laboratories, Inca *. 214 
801 Capitola Drive - Durham. North Carolina 27713 
Phone: (919) 544-5729 Fax: (919) 544-5491 0 a/ 



TLI Project: 34683-A NSPS Method 201A 

Client Project: Triangle Brick 11989-1444818 

M a e  Filters, Acetone, NozzldCydone Date Received 10/24/95 
a 

-_ 

0.452b Filter Tare Wt ,  g: 
Baggie Tare Wt, g: 3.2393 
'Raw Weight. g: 3.6959 

F I L E R  SAMPLE WEIGHT, g: 0.0046 

3.4533 3.3887 3.3892 

0.0024 0.0031 0.0024 

Tare Wt, g: 

Raw Weight. g: 3.4557 .7 7918 3.3916 
RINSE SAMPLE WEIGHT, g: 

Filter Catch, mg: 
Rinse Catch, mg: 
Rinse Blank Residue. me: - 
Net Rinsc Catch. mg: 

Filterable Partlculate, mg: 
Size: 

0 

4.6 
24 3.1 2.4 

.. 0.1 0.3 0.1 
-21 __28 2 

23 7.4 23 
>Iqrm   lop 

VISUAL ANALYSIS OF FILTERS 

coior: 
Texturc: 

Foreign Matter: 
Rcl. Comp.: 

Baggie Number: 

Lligbt brown 
Stain 
none 
equal 
433 

VISUAL ANALYSIS OF RINSES . 
ndishbrowo bnvm redishbrown 

stain Stain Stain 
none 0Olle ODOC 

equal equal ald 
55 180 50 
rm 00 M 
432 434 . 435 

Color: 
Texture: 

Foreign Matter: 
Rel. Comp.: 

Volume, m L  
Fragments: 

Baggie Number: 

Triangle Laboratories. Incm 
801 Capitols Drive * Du'rharn; North Carolina 27713 
Phone: (919) 544-5729 Fax: (919) 544-5491 

,. 
21 5 



ENTROPY 

1 
2 
3 
4 

REQUEST FOR ANALYSIS 3ctb83A. 

s-M20lA/202-1 01 HZO, MeClZ, PI12 Ace, Noz.Ace, Filter 
s-Mz 0 u/ 2 02-2 DI 820, MeC12, F1/2 Ace, Noz.Ace, Filter 
s-M2 0 lA/ 2 02-3 DI H20, MeCl2, Fl/2 Ace, Noz.Ace, Filter 
Blanks DI 820, MeC12, Acetone 

PO#:11989 - 14448-18 Customer Name: Withers and Ravenel 

Laboratory: TLI 
Triangle Brick 

Date Transmitted: 10 /24 /95  Results Due By: 11/07/95 

Sample mtrix: Method 2OI.A PM: VJT 

Analysis: Analyze samples for PKlO Particulate according to EPA Method 
20I.A, and Condensibles according to EPA Method 202. 

Sample # I Sample ID I Componentslcomments 

. 216 
Submitted By - 2 Z x  4 



SAMPLE TRANSFER RECORD OF CUSTODY 

Please include this form with the final (typed) results, and 

whenever the final results are faxed to Entropy. 

The samplesreferenced in Entropy Environmentalists Inc. RFA or . 

purcHase order No. /?09 -/44# - 18 
on lQ,fzd/? c (date) via PERSONAL c u s w m  (mode) 

were shipped by Entropy , 

The samples were received for analysis on I@fzL(/q< (date) 

(laboratory) at 

by (signature) 

As applicable, note any broken seals, leakage, spillage, or damage 
to samples. If discrepancy, specify seaI No., jar No., sample No., 
etc. 

L-0012 rev. 8-92 

ENTROPY 
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! T L I  Nuabcr Matrix : To Ui8 I To STDRF6E: To LA8 : To STORA6E: To LA8 I To STORAGE: To mu I To STORR~E: 
: aR/H:CPn Client IO Location I OatelInit I Oatellnit I O a t e l h i t  I O a t e l h i t  : Oatellnit : Date/Init : OateIInit : O a t e l h i t  I 
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SAMPLIN6 EQUIPMENT AUDIT 
c l i e n t  withers and R oucnel 

k Job NO. Jq44g 
c i t y / s t a r e  Am ru r%kq .hl( Tsam U a d s r  ;Tf'b ., 
~ e s t  Location Brick KilnW7. Stork 

Chmckad OK? (4) - Shop Auditor 
IuRoblRZX 
B a r o m e t e r  ( V m )  NO. 

Entropy In-House Ref. B r r D m e t e r  -g Van B u n m e t e r  .n9 
Date Compusd Dsv. - 'g ( M u .  N l w a h l e  Dev.: t 0.1 .Hg) 
mat LOC. z l s v a t i o n  
Abnvs clovnd ( V U )  - m.. DAt. ? i d d  Auditor 
? i s l d  B n t r i c  P r s s s u r 8  Fuducod for Temt Location .Elevation by 

lof. Them. I a t i A l  Nlowabls 
n w r a t i o n  prom Ambient - 'Bo 

4 Auditor 

M i e n +  TBmDCrature, *? 96 
f 5.4 *? - ( m t s r b o r  I.D. 1 -  Dry CAW m e r  

Impinqsr E x i t  i 2.0 .I 

riltsr Box t s.4 '? 
- - - - -  
- - - - -  

TBPUrOCOVPLWl 
4 4 

x1 No./ *? NO./ '? N O - /  *? L l Z C  no./ *? No./ *I 

&-&-& -I- 
and Direstron)  and Okest?On) and Di.rs=?on) 
Tamp. Chanqe T-.  chrn e Tamp. chrn e 

I n i t i a l  4'57 .so1 I n i t i a l  Y Y  I 1.04 I - I.0167 
Dry Gas Voluua Amrags Run Tlms 

M t e r e d  W t s r  T q .  (Base - 10) 
( M i C  ?t.) (.I) 

* (Minutes) 1 (Sscondm) 

~ P o s i t i v e  Pressure 
Lo& Check OK7 Ye. - NO - 

1.1113 rev. 5-93 e _- 



Auditor - IAuditor - !Auditor - IAuditor - IAuditor - 
t 8.0 *? - t 1.5a of &ion+ abeolut8 t q r a t u r a .  
~ l l n r a b l o  Deviation frun Ambient: 2 8.0.I * (or 5 2.0.I) ** 

** (t 2.0 *? if ussd in sa tura t8d  or v a t u  d r o p l s t - l r d m  0.0 stream.) 

ISOKIWLTIC -I 

A8 Applicabls (check): Z 8 r 0  U g n e h e l i c a l  Z8m/Lmvel Xulollutu? 
me 1,4ag 

Barometric pressure ( ~ b - 1  30.13 Audi tor  JPD Date 40/16/4 5 

I.D. fl-19 0.1110. (I) A 0 1 3  

Audit Glmma Acceptable (between lower C uppar lh i ts)?  ( J )  Yam J No - 
Ideal Smpl inp  R a t e  - 0.75 

P o s i t i v e  Preesur8 
NO - Check OK7 Xes - 

+-1113 rev. 5-93 - 
1 Lowar and upp8r 

Limits f o r  'I lCubic ?c.b I l.?I I Audlt Camm 

IImter 
Taaparaturn 

Dry 0.8 U e t e r  
Mading 



I. . -  

. 

. .  

. .  

-. 

Note: 1. All diameters measured in inches. 
2 .  M a x i m u m  0.004 inches from loweez to highest diameter. 

ii-ooll rw.  1-90 - 227 

a 

ENTROPY 



NOZZLE CALIBRATION 
NOZZLE ~ r m a ~ ~  GLP I441 

Rote: 1. A l l  diameters measured in inchem. 

n-oom m. s-91 
1. nuhum 0.004 inchmm from l o r n m t  t o  hi9 pp@irmeter. 

ENROPY 



NO= CALIBRATION 

. HOZZLI RIRIBER GL? I448 

... . 

ENTROPY 

I. 



NOZZLE CALIBRATION 

.f. 230 Note: 1. All diameter. measured in inches. 

I-oona nv. 3-91 
2. llaximum 0.004 inchem from lowest to highest diameter. 



NOZZLE NUf lBER:  roo4 

- 
._ 

.I 

.- 

NOTE: All diameters measure< in inches. 
'.' 2 3 1 



NOZZLE CALIBRATION 
lioOL2I.E ImlmKIl Z O O Y  

Date U l L b .  By D i a .  1 D i a .  2 Dia. 3 Dia. I Dia. 5 

I I I I 1 I 

I 
.. . .. . 

Note: 1. A l l  diameters measured i n  inches. 232 
2. Maximum 0.004 inchem from l a w s s t  t o  h i g h e s t  diameter. 

R-0033. rev. 5-PI 

ENTROPY 

Average 

. 2 5 2  

. X A  

e 



t-- 

I- 

- t- 

NOZZLE CALIBRATION 
noz- NUUBXR 300y 

. .  
Note: 1. A l l  diameters measured i n  lnchea. 

2 .  Maximum 0.004 inchem from lowest t o  highest diameter. 
R-0033 rev. S-91 



STANDARD DRY GAS METER CALIBRATION 

Meter Number / 0 7 0 5-7 

e Date /O-g- ' j+ Auditor(e) Barometric Prese. (Pbar) a4.6 + 

0 

R-0047 rev. 7-94 ? 234 



ISOKINETIC METERBOX FULLTEST CALIBRATION RESULTS a 

Meterbox No.: N8 Date: 10-1 1 -95 Calibrated By: P. JUDD 

Standard Meter No: 1017057 Barometric Pressure, Pb. In. Hg: 29.74 

Standard Meter Coefficient. Yds: 0.9846 Meterbox Vacuum, In. Hg: 0 
~ 

STANDARD METER 
Gas 

Volume 
(VW 
ct 

4.977 
4.937 
5.268 
5.264 
9.1 86 
5.722 

- 

Temp. 
(tds) 
'F 

71 
71 
71 
71 
71 
71 

- 

Time 
(theta) 

Min. 

13 
- 
13 
7 
7 
8 
5 

M E T E R B O X  METERING S Y S T E M  
Orifice Gas 
Setting Volume Temp. Coeff. Delta H@ 

(Delta H) (Vd) (td) (Yd) in. H20 
In. H20 . cf 'F @ 68°F 

0.5 5.367 109.5 0.9780 1.867 

2 5.172 119 0.9750 1.901 

4.8 10.082 128.5 0.9826 1.928 

------ ----- - ------ ----- 
0.5 5.386 113.5 0.9736 1.884 

2 5.824 122.5 0.9714 1.893 

4.8 6.313 133 0.9849 1.927 

Average: 0.9776 1.900 

Yds Vds (td +460) * Pb' 
Yd = 

Vd (tds + 460) * (Pb + (delta H I13.6)) 

0.0319 delta H 

Pb (tds + 460) 

-(td +460) *theta 1 Yds'Vds ] delta H e  = 

1SOCAL.XLS Results c 235 
10/11/95 13:08 



ISOKINETIC METERBOX POSlTEST CALIBRATION RESULTS 

__  

Meterbox No.: N8 Date: 10/20/95 Calibrated By: P. JUDD 

Job Number: 14448 Plant: WITHERS 

Standard Meter No: 1017057 Barometric Pressure, Pb. In. Hg: 29.6 

Standard Meter Coeffcient, Yds: 0.9846 Meterbox Vacuum, In. Hg: 2 

STANDARD METER 
Gas 

Volume Temp. Time 
(Vds) (Ids) (theta) 
d 'F Min. - - - 

4.983 71 8 
4.953 71 8 
4.941 71 8 -- 

M E T E R B O X  METERING S Y S T E M  1 
Orifice Gas 
Setting Volume Temp. Coeff. DellaH@ 

(Delta H) (Vd) (td) (Yd) in. H20 
In. H20 cf 'F @ 68'F 

1.3 5.241 87 0.9612 1.919 
1.3 5.233 93.5 0.9683 1.919 
1.3 5.242 99.5 0.9747 1.908 

----- ----- ------ - ------ 

Average: 0.9681 1.915 

Fulltest Yd: 0.9776 Date: 10/11/95 % Deviation': -1.0% 

* maximum allowed deviation = f5% 

Yds Vds (td +460) Pb 
I"  - 

Vd (Ids + 460) (Pb + (delta H I  13.6)) 

2 0.031 9 delta H 

Pb (tds + 460) 

(Id +460) theta 

* [ Yds'Vds ] delta Ha = 

0 

I' 236 
1SOCAL.XLS R e s u l t s  10/20/95 12:04 PH 



a ISOKINETIC METERBOX FULLTEST CALIBRATION RESULTS 

Meterbox No.: N14 Date: 10-12-95 Calibrated By: P. JUDD 

Standard Meter No: 101 7057 Barometric Pressure, Pb. In. Hg: 29.77 

Standard Meter Coefficient. Yds: 0.9846 Meterbox Vacuum, In. Hg: 0 - 

STANDARD METER M E T E R B O X  METERING S Y S T E M  
Orifice Gas Gas 

Volume 
(Vds) 
cf 

4.981 
4.901 
5.201 
5.195 
5.714 
5.108 

- 

Temp. Time 
(tds) (theta) 
'F Min. - - 
69 13 
69 13 
69 7 
69 7 
69 5 
69 5 

Setting 
(Delta H) 
In. H20 

0.5 
0.5 
2 
2 

4.8 
4.8 

Yds Vds * ltd +4601 Pb 

Volume Temp. 
(Vd) (td) 
cf 'F 

5.147 97.5 
5.159 105.5 
5.52 114.5 
5.549 I19 
6.169 125.5 
6.177 129 

- 

Average: 

. _  
Vd (tds + 460) (Pb + (delta H I 13.6)) 

2 0.0319 * delta H 

Pb (tds + 460) 

(td +460) theta [ Yds'Vds ] delta H@ = 

Coeff. 
(vd) 

------ ----__ 
1.0029 
0.9999 
1.0025 
1.0040 
0.9976 
1.0012 

1.001 3 

Delta H@ 
in. H20 
@ 68'F 

1.868 
1.918 
1.949 
1.938 
1.940 
I .933 

1.928 

----- ----- 

. .  

1SOCAL.XLS Results 10/12/9S 10:22 



ISOKINETIC METERBOX POSiTEST CALIBRATION RESULTS 
_ _  

Meterbox No.: N14 Date: 10/20/95 Calibrated By: P. JUDD 

JobNumber: 14448 . Plant: WITHERS 

Standard Meter No: 1017057 Barometric Pressure, Pb, In. Hg: 29.6 

Standard Meter Coefficient. Yds: 0.9846 Meterbox Vacuum, In. Hg: 2 

STANDARD METER 
Gas 

Volume Temp. Time 
(Vds) (tds) (theta) 
cf 'F Min. - - - 

4.999 71 8 
4.991 71 8 
5.582 71 9 -  

M E T E R B O X  
Orifice Gas 
Setting . Volume 

(Delta H) (Vd) 
In. H20 cf 

1.3 5.151 
1.3 5.185 
1.3 5.858 

METERING S Y S T E M 

Temp. Coeff. Delta H@ 
(td) (Yd) in. H20 
'F @ 68°F 

96 0.9973 1.875 
101.5 0.9990 1.863 
107.5 0.9995 1.865 

Average: 0.9986 1.868 

------ ----- - ------ ----- 

Fulltest Yd: 1.0013 Date: 10112/95 % Deviation.: -0.3% 

* maximum allowed deviation = f5% 

Yds Vds (td +460) Pb 
Yd = 

Vd (tds + 460) (Pb + (delta H I 13.6)) 

2 0.031 9 * delta H 

Pb (tds + 460) 

(td +460) theta 

* [ Yds'Vds ] delta He = 

238 
1SOCAL.XLS R e s u l t s  lO/ZO/SS 12:08 PM 



THERMOCOUPLE CALIBRATION 

409.0 

Oil F64 409.0 

409.0 

Boiling 

Thermocouple No.: R325 

418.98 124.0 409.8 1.04 

418.98 124.0 410.0 1.02 

418.98 124.0 409.8 1.04 

-_  
Date: 3/26/92 Calibrated By: JPU 

Barometric. Pressure, Inches Bg: 29.32 Ambient Temperature, OF: 72.0 

Uercury-In-Glase Thermometer I . D .  NO.: 7121K 

Corrected Temperature = TC = To.-+ [(.00009) (To - 20) (To - T, ) ]  

Temperature Difference = [(Tc + 460) - (Tt + 460)] 
100 

(Tc + 460) 

R.0023 Rev. 8-90 



-. 

Date: 6/17/93 

THERMOCOUPLE CALIBRATION 

Thermocouple No.: R364 

Calibrated By: CCB 

Barometric Pressure, Inches Hg: 23.80 Ambient Temperature, OF: 72.0 

Mercury-In-Glass Thermometer I.D. No.: TZ/T3 

t I 
I Reference I Mean (Thermocouple (Temperature1 
I Thermometer ITemperature IThermometer IDiff., z I 

I Calibration 1 Potentiometer I Temperature I of Hg Column I Temperature I (Allowable: I 
(System Usedl1.D. Number I To 'P I TC OF 1 Tm O F  I Tt O F  I s 1.5 Z )  1 

I L 
I I 

I I 
I I 1 32.0 I 31.96 I 68.0 I 31.9 1 .01 1 

I I I I I Ice I 

I I I I I -I 
1 32.0  I 31.96 I 6 8 . 0  1 31.8 I . 0 3  I 

I I 
I I 

I I I I 

I 32.0 I 31.96 I 6 8 . 0  I 31.8 1 .03 I I Bath I P64 
I I I I 

I i i 211.2 i 212.93 i 110.9 i 2 1 1 . 3  i .24 I 
I I I I 

I I I I 

6 I I I I I I 
I 1 396.1 I 405.65 I 114.0 I 393.6 I 1.39 I 

Oil I P64 I 396.1 I 405.65 I 114.0 1 393.6 I 1.39 I 
I I I I I i 

I 
I I 
I I I I I 0 

Boiling I 
Water I P64 1 2ii.z I 212.93 I 110.9 I 211.2 I . 2 6  I 

I I 211.2 1 212.93 1 110.9 1 211.2 I .26 I 
I I I I I 

Boiling 1 t I I I I I I I I 
I I I I 

I I I 396.1 1 405.65 I 114.0 I 393.4 I 1.41 I 
I I I I I I 

Corrected Temperature = TC = To + [(.00009) * (To - 20) * (To - Tm 1 1  

Temperature Difference E [(Tc + 460) - (Tt + 46011 
100 

(T, + 460) 

240 
R-0023 Rev. 8-90 



THERMOCOUPLE CALIBRATION 

THERMOCOUPLE N 0 . U  8 s  

Barometric Pressure, "Bg 9. 5 7 

Calibrated By /tic 
Ambient Temperature, OF ?/ 

Tr - Tt .-.Temperature Difference D -------- 
Tr + 460 

100 

. .  

R-0025 Rev. 11-93 



THERMOCOUPLE CALIBRATION 

THERMOCOUPLE No. R-3 9f /  

Date 4 9 -  9v Calibrated By 0 
Barometric Pressure, 'Hg A 7.s 7 Ambient Temperature, OF 7/ 

Tr - Tt 
Tr + 460 

Temperature Difference D -------- = 100 

. . .  

242 r; .. . .  
R-0023 Rev. 11-93 ' 
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- .. . 

I :  
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ENTROPY 
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PmOT TUBE INSPECTION 
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Scott Specialty Gases 
6141 L v t m  Rod. Po Ber 310 %drUk PA 189.19-0310 PHONE (21% 7-1 FAX: (215) 7660320 

CERTIFICATE OF ANALYSIS: Interference+reem EPA Protocol Gas 

Cylinder Number RL1f031872 Previous Certification Dates Certification Date 8*25;95 

Cylinder Pressuret 191Spng 
ANALYZED CYLINDER 
Components 
Sulhr Dioxide 

Erpintioa Date 2'25/96 

Certaied Concentration Annlvtical Accuracv' 
45.1 ppm f 1% Directly NIST Traceable 

Nitmgen Balance Gas 

Typcrsrmplc Na Erplntion Date Cylinder Number Concentration 
W 1 6 9 3  U21/97 ALUO21561 47.1 p p n  SO2 in NZ 

INSTRUMENTATION 
In-odeUSM: Lad Date Calibrated 
h'icoln FTIw8220/AAB93Wl74 @I0195 :SO2 

e 
Ab'!alyaulMethod 
Scon Enhanced FTIR 

Special Notes: 

f i '  246 
0 

Analyst: 



scotts 
20 

CERTIFICATE OF ANALYSIS Interference-Fn?e* EPA Protocol Gas 
CuODmcr Assay Labontoy 

Special Notes: 



~ ~ 

11/08/95 . .  13:51 e 2 1 5  768 Of20 ScolT . .  BOO2 



m . .  11/08/95. 13:52 U 2 1 5  768 0320 . . . .  
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Scott Specialty Gases 
n 



. .  ... ..̂ _ - .. _.*_ . 

!- Scott Specialty Gases 
179DEAST CLUB BOULEVARD. DURHAM. NC 27x)4 P9)- FAX.PWzaDo80B 

CERTIFICATE OF ANALYSIS EPA PROTOCOL GAS 

-- Customer Assay Laboratory 
Entropy Environmentaiisls 
Am: K. S p z s  

Scott Spialty Gases, Inc. 
1750 East Club Boulevard 

P.O. Box 12291 ~urham~c 27704 
Reseanh Triangle Park NC 27709 

Purchase Order 4922 
Scott Project # 12-1 1576 

ANALYTICAL INFORMATION 
Cati f id  to exceed the minimum spsifications of EPA Protocol Procedure #GI, issued Septemh, 1993. 

'. . Cylinder Number ALM424066 Certification Date 05-10-95 Expiration Date 05-10-97 
::: Cylinder Pmsure 1901 B I G  Previolu Certification None 

AnalVtical Uncertaintv' 
+I- 1% NIST Directly Traceable 
Reference Value O& 
Balance 

. IM& 
Analyst M. Moms 

250 



pEFERENCE ST ANDARD 
w Expintion Date Cylhdcr Nmbcr 

ALM-WO901 KIRM# 1678 07-% 

INSIRUMENTATlON 
InstrnmentlModeVSerid Y Lut Date W b n k d  
LOW CO HOribaltUA23Asls50658012 12-1 2-94 

. .  I I . .  
I I  R- I n- 
I I  I 



I 

Scott Specialty Gases, inc. 
. l E O E A S T C L U B ~ A R D , W R W @ N C ~  @@- FAX@@zParre 

RepBRENcEsrAND ARD 
Type 
NIRMl 1679 04-96 

Expiration mte CyUnder Numbrr 
ALM4247R 

.. 

MSIRUMENTATION 
I n s t r u m e n t f M ~ r i ~  tl k t  Date Calibntcd 
LOW CO: Honba/AIA23AS/850658012 12-12-94 

Conccntratlon 
%.2 PPM Balame in Ni- 

An-al Rinciple 
NDIR 

TI- R1- 

m I Im: 1 

252 



9a9 PP= T n m b k  
Balance Cas 

I 
.. . 

T 

_ .  

. : " .  
.- 

I' 

Nimlet lTIR422WA4B9300174 3/29/95 

SpeciaJ Notes: 253 
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