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1.0 Introduction 
On January 11. 12, and 15. 1994. IT Corporation 0 conducted diagnostic emission tests on 
the baghouse dry filter system (Building No. 8) at Miles Inc. Wiles), Baltimore, M a r y h d  
facility. The baghouse dry filter system provides emission controls for eight continuous and 
three rotary smelters used in the manufacture of f r i t  Sampling was conducted to determine 
concentration and m a s  emission rates of barium @a). cobalt ((20). chromium (0). copper 
((3). manganese (Mn), nickel (Ni). lead (Pb). zinc (a), total fluoride., total nitrogen oxide 
(NO,), and total particulate matter. 

IT utilized "U.S. Environmental Protection Agency @PA) Draft Reference Method 29 
Methodology for the Determination of Trace Metals Emissions in Exhaust Gases kom 
Combustion Sources" for multimetals sampling. Particulate testing was conducted by utilizing 
EPA Reference Method 5 (EPA RM5) and total fluoride samples were obtained by utilizing 
EPA RM13B. Nitrogen oxide testing was conducted by utiliziog EPA RM7A. 

In conjunction with the emission tests, measurements were also made for total stack gas flow 
rate, temperature. moisture, oxygen, and carbon dioxide content by EPA Reference 
Methods 1-4. 

All sampling methods (Appendix A) were instituted based on an IT testing protocol submitted 
to the state of Maryland. 

2.0 Summary of Results 
This section summarizes the results of the test program in tabular form. The appendices 
contain the backup data for the tables as follows: 

Appendix B - Example Calculations 
Appendix C - Field Data Sheets 
Appendix D - Laboratory Data 
Appendix E - Calibration Data 

2.1 Particulate 
Table 2-1 represents particulate emission concentrations in grains per dry standard cubic foot 
(gr/dscf) and emission rates in pounds per hour Ob/hr). The product of the particulate 
concentration and the stack gas flow rate yields the mass emission rate in l b h .  

Prm.94I313674Ma 1 
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Run No. 
1 

2 
Average 

The particulate emissions in Table 2-1 represent that material collected on the filter and in the 
probe., both of which were heated to 250 deegrees Fahrenheit 0. I h e  particulate emission 
test conducted on the first day of sampling yielded an average filterable concentration of 
5.35 x lo4 gr/dscf, which corresponds to an average emission rate of 9.47 x 10” lbihr. 

Concentration Emission Rate 
0. O b )  

5.60 x 10-4 

5.11 x 104 

5.35 x 10-4 

9.55 x 10-2 

9.47 x 102 
9.38 x 10’ 

- 

Table 2 1  
Particulate Emissions 

Run No. 
1 

2 

Average 

Concentration Emission Rate 
(grldsd). O b W  
2.42 x 10’ 4.34 

2.08 x 10’ 3.76 

2.25 x 10’ 4.05 

%mb 4 -&ic lm (srw. m e -  10 61% 29.n h Hs md - p x a  

2.2 Total Fluorlde 
Table 2-2 represents total fluoride emission concentrations in gr/dscf and emission rates 
in lwhr. An average concentration of 2.25 x 10” gr/dscf was found during sampling. This 
concentration corresponds to an average emission rate of 4.05 lwhr. 

Table 2 2  
Fluoride Emissions 

%mb pm WSM cubic rm &TW: M m e n  IIC ar. mn mdr~0-t m~inm 

2 3  Specific Metals 
Table 2-3 represents emission concentrations and emission rates for specific metals recovered 
over each of two runs as well as the average stack gas concentration and mass emission rate. 
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Table 2 3  
Trace Metal Emissions 

CmaaruD ' n w  

2.4 NitrOgen oxid88 
Table 2-4 represents total NOx emission concentration in parts per million (ppm) by volume 
and the corresponding emission rate in l b h .  An average concentration of 583 ppm was 
found during sampling. This corresponds to an average emission rate 80.8 l b h .  

Table 2-4 
NO, Emissions 

Concentration Emission Rate 
Run No. (PPm) O b W  

1 536 80.0 

2 548 81.9 
- 

II 
~~ 

I1 3 I 587 I 75.7 

ll 4 661 85.5 II 
Average 583 80.8 

3 
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2.5 Stack Gas Condltlon8 
Table 2-5 represents a summary of gas conditions during each of the sample runs. The stack 
gas flow rate averaged 19.778 dry standard cubic feet per minute (dscfm) (26.650 actual cubic 
feet per minute [acfm]) during the testing events. The stack gas temperam averaged 
238 degrees Fahrenheit 0. Moisture content averaged 3.81 percent while the carbon 
dioxide (COJ and oxygen (03 content averaged 1.7 percent and 19.4 percent, respectively. 

Table 2 5  
Summary of Stack Conditions 

Example calculations used to determine the results presented in Tables 2-1 through 2-5 are 
found in Appendix B. 

3.0 Process Description 
The dry fiter system processes air from eight continuous smelters. It consists of five primary 
filter compartments and three secondary filter Compartments. Each compartment houses 
approximately 160 bags coated with soda ash. The air passes through the filters to two fans 
and finally exhausts through a 100 foot high stack 

4.0 Sampling Locations and Methods 
This section contains a brief description of the sampling locations and methods. 

4 
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4.1 Sampllng Location 
Particulate testing was conducted at the sample location on the final exit stack serving 
emissions from the baghouse dry filter system. (As shown in Figure 4-1) 

The two sample ports used for testing were located 6.2 stack diameters downstream from the 
air entry point and 1.5 stack diameters upstream from the boaom of the silencer. A total of 
24 sampling points (12 per port) were used to traverse the cross-sectional area of the 48 inch 
inside-diameter round stack. Each point of the multimetak sampling train was sampled for 
6.5 minutes, which yielded a total of 156 minutes per test run. Fluoride testing was 
conducted at 60 minutes per test run. which equates to 2.5 minutes per sampling point 
All sampling was conducted isokinetically by regulating the sampling rate relative to the stack 
gas velocity as measured by a pitot tube attached to the sample probe. 

4.2 Sampling Methods 
The test methods are described briefly below. Detailed descriptions of the sampling and 
analytical procedures used are contained in Appendix A. 

4.2.1 Velodty and Gas Temperaturn 
AU gas velocities were measured with a Type-S pitot tube and a 0- to 10-inch inclined 
manometer. In all cases, velocities were measured at the field sample location at each 
sampling point across the. stack to determine an average value according to procedures 
described in EPA R h l 2 . I  

4.2.2 Molecular Welght 
Stack gas composition and molecular weight were determined by EPA Rh43.l Integrated bag 
samples were collected simultaneously with the particulate tests. Analyses for C02 and O2 
were made with an orsat gas analyzer. 

'40 CFR 60. Appmab A, July 1991. 

PT~2-94/31)614Ma 5 
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4.2.3 Moisture 
The stack gas moisture content was determined by EPA RM4.' Testing was conducted 
simultaneously with the particulate testing. The data generated from the following test 
methods include: Field Data, Appendix C; Laboratory Data, Appendix D; and Calibration 
Data, Appendix E. 

4.2.4 Particulate 
Particulate grain loading at the outlet stack serving Building No. 8 was measured by 
EPA RM5.I A sampling train consisting of a heated borosilicate glass-lined probe. a heated 
3-inch-diameter glass fiber filter (Whatman Reeve Angel 934 AH), and a series of Greenburg- 
Smith and modified impingers was used in each test The nozzle, probe, and filter holder 
portions of the sampling train were acetone-rinsed at the end of each test The acetone M s e  
and the particulate caught on the filter media were dried at mom temperature, desiccated to a 
constant weighf and weighed on an analytical balance. Total filterable particulate matter was 
determined by adding these two values. 

The contents of the impingers were measured volumetrically in the field for moisture 
determination and transferred to a polyethylene container. The impingers and connecting 
glassware were then rinsed with distilled water and both sample fractions were placed in a 
polyethylene container. 

4.2.5 FIuorlde 
Fluoride was sampled by EPA RM13B' single point samples were collected in an impinger 
train containing distilled water absorbing solution. Three tests were run, each test lasting 
60 minutes. Samples were analyzed by the specific ion electrode method. 

4.2.6 Trace Metals 
Trace metals, consisting of those illustrated in Table 2-3, were sampled by methods described 
in the previously discussed EPA Reference Methods Manual for compliance with BIF 
regulations. 

4.2.7 Nitrogen Oxides 
NOx emissions were sampled using EPA RM7A. Single point samples were collected in an 
evacuated flask containing sulfuric acid and hydrogen peroxide. Four flasks were filled per 
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hour (15 minutes each). Eight flasks were fffled on January 12, 1994 and 8 more were filled 
on January 15.1994. A total of 16 grab samples were taken at 15 minute intervals. The 
arithmetic average of the fmt four flasks is reported in Table 2-4 as Run No. 1. 

5.0 Quality Assurance 
Routine standard reference method quality control procedures were followed throughout this 
test series. These included, but were not limited to. the following: 

Calibration of field sampling equipment. Appendix E contains calibration data 
for equipment used during this testing event. Calibration guidelines 
described in more detail in Appendix E. 

Train configuration (field) and calculation checks (ofice). 

On-site quality assurance checks, such as leak checks of the sampling train, pitot 
tube, and Orsat line. 

Use of designated analytical equipment and sampling reagent (field and 
laboratory). 

Laboratory analysis quality assurance procedures. (Appendix D contains quality 
assurance results for filter and reagent blank analyses.) 

Sampling equipmenf reagents, and analytical procedures for this test series met all necessary 
guidelines set f o f i  for accurate test results. Calibration showed that all particulate sampling 
equipment was within the limits described for EPA RM5 with the exception of isokinetics. 
Isokinetic requirements are 100 10 percent of target flow rate. Isokinetics for the particulate 
sampling were 85.2 and 71.5 for the first and second runs. respectively. This condition 
allows for an overestimation of the concentration and corresponding emission rate by allowing 
larger particles not originally in the gas volume sampled to enter the probe? 'Ihe quality of 
analytical procedures and reagents met federal regulations described in EPA RM5. 
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APPENDIX A 
SAMPLING METHODS 



Title: PMM 
Date: 3/15/93 

DETERMINATION OF PARTICULATE AND METAL EMISSIONS 

Sampling for filterable particulate matter and total metals (particulate and gase- 

ous) emissions was conducted in accordance with the Methodoloav for the Determina- 
lion of Trace Metal Emissions in Exhaust Gases From Stationarv Sou rce Co mbustion 

Processes* and that in Subsection 3.1 of the Methods Manual for ComDliance with 
BIF ReaulationS.** - The particulate determination in this method is consistent with 

EPA Method 5.*** 

Sampling Apparatus 

The sampling train used in these tests is assembled by ITAQS personnel and 

meets all design specifications established by the U.S. EPA. The sampling apparatus 

consists o f  

Noulg - Borosilicate glass with an accurately measured round opening. 

&,&Q - Borosilicate glass with a heating system capable of maintaining a mini- 
mum gas temperature of 250' F at the exit end during sampling. 

Pitot Tube - A Type-S pitot tube that meets all geometric standards is used to 
measure gas velocity during each sampling run. 

TemDerature Gauqe - Type-K thermocouple attached to the pitot tube in an 
interference-free arrangement to monitor stack gas temperature with a digital 
readout to within 1.5 percent Rankine. 

Filter Holder - Pyrex glass with a heating system capable of maintaining a filter 
temperature of 250' k25.F. A Teflon filter support is used. 

FiRer - 87-mm (%n.)-diameter. Pallflex Type 2500 QAT-UP ultra-pure filter. 

EPA Draft Protocol, July 1988. 
** EPA/!%O-SW-91-010, December 1990. 

*** 40 CFR 60, Appendix A, July 1990. 

PMM-1 
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Draft Gauw - An inclined manometer made by Dwyer with a readability of 
0.01 in.H,O in the 0- to lO-in.H,O range is used. 

lmoinaers - Five Greenburg-Smith design impingers connected in series with 
glass ball joints. The first, third, and fifth impingers are modified by removing 
the tip and extending the tube to within 1.3 cm (0.5 in.) of the bottom of the 
flask. For gas streams with high moisture contents, an optional empty impinger 
may be used before the first impinger as a condensate collector. An optional 
empty impinger may also be used as a condensate collector between the sec- 
ond and third impingers to avoid carryover into the permanganate solution. 

Meterina Svstem - Vacuum gauge, leak-free pump, thermometers capable of 
measuring temperature to within 2.8 * C (5 F), calibrated dry gas meter, and 
related equipment to maintain an isokinetic sampling rate and to determine 
sample to volume. The dry gas meter is made by Rockwell, and the fiber vane 
pump is made by Gast. 

Barometu - Aneroid tube type to measure atmospheric pressures to 
22.5 mmHg (20.1 in.Hg). 

Sampling Procedure 

0.1 mg on an analytical balance. One hundred mL of 5 percent nitric acid/lO percent 

hydrogen peroxide solution are placed in each of the first two impingers; 1 mercury is 

to be determined, the third and fourth impingers contain 100 mL of acidic potassium 

permanganate solution-otherwise the third and fourth impingers are not used; and the 

last impinger contains 200 to so0 g of silica gel. 

The train is set up with the probe as shown in Figure PMM-1. If used, the 

empty condensate collector is placed before the first impinger or after the second 

impinger. The sampling train is leakchecked at the sampling site prior to each test 

run by plugging the inlet to the nozzle and pulling a 15-in.Hg vacuum, and at the con- 
clusion of the test by plugging the inlet to the nozzle and pulling a vacuum equal to 

the highest vacuum reached during the test run. 
The pitot tube and lines are leak-checked at the test site prior to and at the 

conclusion of each test run. This check is made by blowing into the impact opening 

of the pitot tube until 3 or more inches of water is recorded on the manometer and 

then capping the impact opening and holding it for 15 seconds to ensure that it is leak 

Pallflex filters are desiccated for at least 24 hours and weighed to the nearest 

PMM-2 
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free. The static-pressure side of the pitot tube is leak-checked by the same proce- 

dure, except suction is used to obtain the 3-in.H20 manometer reading. 

leaving the last impinger at 68' F or less. During sampling, stack gas and sampling 

train data are recorded at each sampling point. Sampling rates are determined with 

the aid of a programmable calculator, and all sampling data are recorded on the Emis- 

sion Testing Field Data Sheet. 

Recovery Procedures 

Crushed ice is placed around the impingers to keep the temperature of the gas 

Upon completion of each sample run, the sampling train is allowed to cool and 

is then disassembled into sections. The probe and impinger sections are sealed and 

carefully transported to the cleanup area. 

The amount of moisture collected is determined volumetrically using a graduat- 

ed cylinder or by weighing each impinger before and after the sample run. After being 
weighed, the silica gel is discarded. Figure PMMQ is a schematic of the sample re- 

covery performed on the different sample fractions. The samples are recovered as 

follows: 

Container No. 1 - The filter is placed into a petri dish, sealed, and labeled. 

Container No. 2 - The filter holder, probe, and nozzle are rinsed with acetone to 
recover particulate. A nylon brush is used to remove particulate. The rinse is 
recovered in a glass jar. 

Container No. 3 - The nozzle, probe, and filter holder front halves are rinsed 
with 0.1 N HNO, into a leak-free polyethylene container. 

The contents of the first two impingers (and condensate collector if used) and a 
0.1 N HNO, rinse of the filter holder backhalf and connecting glassware are 
placed in the same leak-free polyethylene container. The container is sealed 
and labeled, and the liquid level is marked. 

Container No. 4 - The contents of the third and fourth impingers and an acidi- 
fied potassium permanganate rinse are placed in an amber glass container. A 
final rinse with Type I1 water is added to the same container. The container is 
sealed and labeled, and the liquid level is marked. To prevent pressure buildup 
in the container, one of the following two procedures is used: 1) a small hole is 
drilled in the container lid (-1/16 in. dia.), or 2) the lid is left approximately 

PMM-4 
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and rinse with 

I 
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Polyethylene 
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Figure PMM-2. Multimetals train recovery procedures. 
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one-quarter turn from closed and is taped in position. In either case, the con- 
tainers should be packed to maintain them in an upright position. 

Container No. 5 - If a brown residue remains in the third and fourth impinges 
following the water rinse, 15 mL of 8 N HCI is measured in a graduated cylin- 
der. Then 200 mL of Type II water is put in the empty polyethylene container. 
One impinger is rinsed with the HCI until the residue is removed, then the rinse 
is poured into the other impinger using a funnel. When the residue is removed, 
the HCI rinse is added to the water in Container 5. Both impinges are again 
rinsed with Type II water into Container 5. 

Blanks of each reagent are taken in the field for preparation and analysis in a 

manner identical to that for the samples. The blanks consist of one or more of the 

following, depending upon the specific project requirements: 

1) 

2) 

Field blank - A sampling train is set up, leak-checked, recovered, and 
analyzed as a sample. 

Reagent blank - A sample of each reagent used is taken and analyzed 
either separately or by combining them in the s’ame proportion as that 
used for samples. 

Blank spike - A set of blank reagents is taken and combined in the same 
proportion as was used for the samples. Prior to analysis, the blank set 
is spiked with a known amount of each metal. 

3) 

A diagram illustrating sample preparation and analysis procedures for each of 
the sample train components is shown in Figure PMM-3. 

Sample Preparation and Analysis, Particulate 

Container No. 1 - The filter and any loose particulate matter from this sample 
are placed into a tared weighing dish, desiccated for 24 hours to a constant 
weight, and weighed to the nearest 0.1 mg. 

Container No. 2 - The acetone washings are transferred to a tared beaker and 
evaporated to dryness at ambient temperature and pressure, desiccated for 
24 hours to a constant weight, and weighed to the nearest 0.1 mg. 

Sample Preparation and Analysls, Metals 

Container Nos. 1 and 2 - The fiiter with its filter catch and the acetone residue 
are divided into portions containing approximately 0.5 g each and placed into 
the analyst‘s choice of either individual microwave pressure-relief vessels or 

PMMS 
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Figure PMM-3. Sample preparation and analysis scheme. 
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Parr@ Bombs. Six mL of concentrated nitric acid and 4 mL of concentrated 
hydrofluoric acid are added to each vessel. For microwave heating, the sample 
vessels are microwaved for approximately 12 to 15 minutes (in intervals of 1 to 
2 minutes) at 600 Watts. For conventional heating, the Parr Bombs are heated 
at 140-C (285-F) for 6 hours. The samples are then cooled to room tempera- 
ture and combined with the acid-digested probe rinse. 

Container No. 3 - If necessary, the pH of this sample is lowered to 2 with con- 
centrated nitric acid. After pH adjustment, the sample is rinsed into a beaker 
with water, and the beaker is covered with a ribbed watchglass. The sample 
volume is reduced to approximately 20 mL by heating on a hot plate at a tem- 
perature just below boiling. The sample is then digested as follows: 

a) 30 mL of 50 percent nitric acid is added to the sample, and the 
solution is heated for 30 minutes on a hot plate at a temperature 
just below boiling. 

10 mL of 3 percent hydrogen peroxide is added, and the solution 
is heated for an additional 10 minutes. 

b) 

c) 50 mL of hot water is added, and the solution is heated for an 
additional 20 minutes. 

After digestion, the remaining sample is combined with the contents of Con- 
tainer 1. This combined solution of the acid-digested filter, probe, and probe 
rinse and the impinger contents is filtered by using Whatman 541 filter paper. 

The filtered solution is then divided into three fractions. The first fraction is an- 
alyzed by inductively coupled argon plasma emission spectroscopy (CAP) in 
accordance with EPA Method 200.7 (40 CFR 136, Appendix C) which is the 
same as Method 6010 from SW 846.* The second fraction is analyzed by 
graphite furnace atomic absorption spectroscopy (AAS). The third fraction is 
then digested and analyzed for mercury by cold vapor atomic absorption 
(CVAA) spectroscopy. 

The following list shows the methods normally used for each metal. The listed 
detection limits are shown in micrograms per sample; actual detection limits will 
vary depending on blank levels, any dilutions made to account for high levels of 
metals, or interferences. The detection limit for mercury includes the permanga- 
nate fraction. 

Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW. 846, 
Third Edition, September 1988. 

PMM-8 



Metal 

Antimony 
Arsenic 
Barium 
Beryl  1 i um 
Cadni um 
Chromium 
Copper 
Lead 
Nickel  
Manganese 
Mercury 
Selenium 
S i l v e r  

- 
N o m 1  procedure 

Nominal de tec -  - -  Method NO.* t i o n  l i m i t ,  uq 

ICAP 6010 30 
AA 7060 0 .3  

lCAP 6010 0.5 
ICAP 6010 0.7 
ICAP 6010 I 
{CAP 6010 3 - 

AA 7421 0 . 4  - - - 
AA 7470 0 . 2  

AA 7761 0 . 1  
- - 

Tha l l  i um lCAP 6010 120 
Zinc - 

Title: PMM 
Date: 3115193 

Optional a l t e r n a t e  procedure 

Nominal detec-  - -  Method No.. t i o n  l i m i t ,  uq 

M 7041 2 - - - - 
- - 

- 
ICAP 6010 3 ~~~~ 

[CAP 6010 60  
ICAP 6010 10 
ICAP 6010 I 

AA 7740 0 . 5  - - 
AA 7841 

ICAP 6010 
0 . 1  
4 

Container No. 4 - A known aliquot of the sample is taken and diluted to approxi- 
mately 120 mL with mercury-free water. Approximately 15 mL of 50 percent 
potassium permanganate solution, 5 mL of 50 percent nitric acid, 5 mL of con- 
centrated sulfuric acid, and 9 mL of 5 percent potassium sulfate are added to 
the sample. The sample is then heated for 2 hours at 95-C in a convection 
oven or water bath. After cooling, 5 mL of hydroxylamine hydrochloride s o b  
tion is added and mixed with the sample. Then 7 mL of stannous chloride is 
added and the sample is analyzed for mercury by CVAA spectroscopy. 

Container No. 5 - Analysis of this sample for mercury depends on project re- 
quirements; it may be retained for potential analysis, it may be combined with 
the same fraction from other runs for one analysis, the sample from one run 
may be analyzed to confirm the absence of mercury, or each sample may be 
analyzed for mercury. If analyzed, the procedures are the same as for Contain- 
er 4. 

Normal analytical quality assurance measures include daily full instrument cali- 

bration (ICAP is a zero and standard; AAS is a zero and minimum three standards), 

analysis of a method blank, analysis of a laboratory control sample (LCS, a method 

blank spiked with a known quantity of each metal), analysis of one sample by ICAP in 

duplicate, performance of all AAS analyses in duplicate, and performance of a post- 

digestion spike for each metal analyzed by AAS. For specific projects, a matrix spike 

may be designated for mercury in the permanganate fraction. 

* Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW 846, 
Third Edition, September 1988. 
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SAMPLING AND ANALYTICAL PROCEDURES 

DETERMINATION OF TOTAL FLUORIDE EMISSIONS BY EPA METHOD 13b 

- 

The sampling procedures followed during this test program are those described 

in EPA Method 13b.* 

Sampling Apparatus 

The sampling train used at the exit stack during these tests meets design speci- 

fications established by the Federal €PA. Assembled by ITAQS personnel, it consists 
of the following: 

NOZZ~Q - Stainless steel (316) with sharp, tapered, leading edge and accurately 
measured round opening. 

temperature of 248 k25.F at the exit end during sampling. 
Pitot Tube - A Type-S pitot tube that meets all geometric standards; attached to 
the probe to monitor stack gas velocity. 
Filter Holder - Pyrex glass. If the filter is placed between the probe and the first 
impinger, the filter support must be a 20-mesh stainless steel or Teflon screen. 
A glass frii cannot be used. 
Filter - Whatman No. 541 paper filter, 3-in. diameter. 
D r a f t Q  - A dual-inclined manometer made by Dwyer with a readability of 
0.01 in.H,O in the 0- to 1-in. range and 0.1 in.H,O in the 1- to 10-in. range. 
lmoinaers - Four impingers connected in series with glass ball joints. The first, 
third, and fourth impingers are of the Greenburg-Smith design, modified by 
replacing the tip with a 'h-in.4.d. glass tube extending to Win. from the bottom 
of the flask. The second is a standard Greenberg-Smith type. 

- Vacuum gauge, leak-free pump, thermometers capable of 
measuring temperature to within 5'F, dry gas meter with 2 percent accuracy, 
and related equipment to maintain an isokinetic sampling rate and to determine 

- Borosilicate glass with a heating system capable of maintaining a gas 

* 40 CFR 60, Appendix A, July 1991. 
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sample volume. The dry gas meter is made by Rockwell and the fiber vane 
pump is made by Gast. 
Barometer - Aneroid type to measure atmospheric pressure to kO.1 in.Hg. 

Sampling Procedure 

After the sampling site and the minimum number of traverse points are selected, 

the stack pressure, temperature, composition (percent CO, and percent 0, by vol- 

ume), moisture, and range of velocity head are measured according to procedures 

described in EPA Methods 1 through 4.* 

Approximately 200 grams of silica gel is weighed and placed in a sealed imping- 

er prior to each test. One hundred milliliters (mL) of distilled water is placed in each of 

the first two impingers; the third impinger is initially empty; and the fourth impinger 

contains silica gel. The train is set up with the probe as shown in Figure M13-1. As 

an option, the filter may be placed between the probe and the first impinger and heat- 

ed to 248. +25-F. The sampling train is leak-checked at the sampling site prior to 

each test run by plugging the inlet to the nozzle and pulling a 15-in.Hg vacuum; and at 

the conclusion of the test, by plugging the inlet to the nozzle and pulling a vacuum 

equal to the highest vacuum reached during the test run. The leak check is accepta- 

ble if the leakage rate is less than 0.02 @/min or 4 percent of the average sampling 

rate, whichever is lower. 

The pitot tube and lines are leakchecked at the test site prior to and at the con- 

clusion of each test run. The check is made by blowing into the impact opening of the 

pitot tube until 3 or more inches of water is recorded on the manometer and then cap- 

ping the impact opening and holding it for 15 seconds to assure it is leak-free. The 

static pressure side of the pitot tube is leak-checked by the same procedure, except 

suction is used to obtain the %in.H,O manometer reading. Crushed ice is placed 

around the impingers to keep the temperature of the gases leaving the last impinger at 

68 * F or less. 

* 40 CFR 60, Appendix A, July 1991. 
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During sampling, stack gas and sampling train data are recorded at each sam- 

pling point and whenever significant changes occur in stack flow conditions. lsokinetic 

sampling rates are set throughout the sampling period with the aid of a calculator. All 

sampling data are recorded on the Particulate Field Data Sheet. 

Sample Recovery Procedure 

r 

The sampling train is moved carefully from the test site to the cleanup area. 

The volume of water from the first three impingers is measured, and sample fractions 

are recovered as follows: 

Container No. 1 - Distilled H,O in the impinger section of the sampling train is 
placed in a polyethylene container. The impingers, connecting glassware, 
probe, and nozzle are rinsed with distilled H,O, and this rinse is added to the 
container for shipment to the laboratory. A nylon brush is used to remove par- 
ticulate from the probe and nozzle fractions and the stem of the first impinger if 
needed. The filter is also added to this container. 

The silica gel from the fourth impinger is weighed, and this value is recorded on 

the Sample Recovery and lntegrlty Sheet along with other pertinent data. An unused 

filter and a minimum of 200 mL each of distilled water are taken as blanks. 

Analytical Procedures 

The analytical procedures followed during this program are those described in 

EPA Method 13b.* Analysis is conducted by specific ion electrode. 

The sample is initially filtered. The filtered solids are then combusted in the 

presence of CaO to prevent loss of fluorine. The ash is then fused with crushed 

NaOH and quantitatively mixed with the filtrate. The filtrate solution is acidified and 

distilled. The distillate is diluted, buffered, and analyzed by specific ion electrode. The 

ion electrode is calibrated with five standards between 0.1 and 10.0 mg/liter. If no 
fluoride is detected, the reported detection limit is 0.1 mg/liter. 

40 CFR 60, Appendix A, July 1591. 
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DETERMINATION OF NITROGEN OXIDE EMISSIONS 

This test program follows the sampling procedures described in EPA Meth- 

od 7A.* 

Sampllng Apparatus 

The nitrogen OLJ (NOx) sampling train used in these tests meets design speL.- 

fications established by the Federal EPA. Assembled by ITAQS personnel, it consists 

of the following: 

- Borosilicate glass tubing with a heating system capable of maintaining a 
gas temperature of approximately 250-F at the exit end to prevent water con- 
densation. A glass-wool plug is placed in the end of the probe to remove par- 
ticulate matter, as shown in Figure 7A-1. 
Collection Flask - Two-liter borosilicate, round-bottom flask, with short neck and 
24/40 standard taper opening, protected against implosion or breakage. 
Flask Valve - Two-way stopcock connected to a 24/10 standard taper joint. 
Manifold - Two- and three-way Teflon stopcock and connected 24/10 standard 
taper joints. 

TemDerature Gauae - Dial-type thermometer capable of measuring 2 a F intervals 
from 25' to 125-F. 
Vacuum Line - Tubing capable of withstanding a vacuum of 3 in.Hg absolute 
pressure, with T connection and T-bore stopcock. 
Vacuum GaUaQ - U-tube manometer, 36 in.Hg with 0.1-in. divisions. 

than 3 in.Hg absolute. 
- Capable of evacuating the collection flask to a pressure equal to or less 

Barometer - Aneroid type to measure atmospheric pressures to 20.1 in.Hg. 

* 40 CFR 60, Appendix A, July 1990. 
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Sampling Procedure 

Following the selection of the sampling site and minimum number of traverse 

points, the stack pressure, temperature, moisture, and range of velocity head are mea- 

sured according to procedures described in EPA Methods I through 4.* .- 
One sampling point, representing the average flow rate, is chosen. The sam- 

pling flask is charged with 25 mL of absorbing solution (made by mixing 1 liter of dis- 

tilled water, 2.8 mL of concentrated H,SO,, and 6 mL of 3 percent H,OJ. A portion of 

the reagent is retained for use in preparing the calibration standards. 

valve open to pump, the flask is evacuated to less than 3 in.Hg absolute pressure. 

Flask vacuum is determined by moving the pump/manometer valve to manometer. 

Leakage is checked by observing the manometer for pressure fluctuation. Any varia- 

tion greater than 0.4 in.Hg over a I-minute period is corrected before sampling. 

With the flask closed, the sample valve open, and the pump/manometer valve 

turned to pump, the sampling apparatus is purged for 5 minutes. The probe heater 

setting is adjusted to prevent any visible condensation. With the sample valve closed 

and the pump/manometer valve open to manometer, an initial flask vacuum is deter- 

mined by opening the flask valve. The sample valve is then slowly opened, allowing 

stack gas to enter the flask. The vacuum is allowed to drop to 3 in.Hg (approximately 

15 seconds), and then the sample flask valves are closed. The flask is shaken for 

5 minutes to ensure contact between the sample and absorbing solution. 

Sample Recovery Procedure 

With the sample valve closed, the flask valve open, and the pump/manometer 

, 

The collection flasks are transported to the laboratory for sample recovery. The 

flasks are set aside for a minimum of 16 hours. At the end of the period, the flasks 

are shaken for 2 minutes and the final flask pressure and temperatures are measured. 

All pertinent data are recorded on the recovery data sheets. 

* 40 CFR 60, Appendix A, July 1990. 
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The contents of the flask are measured volumetrically and transferred to a poly- 

ethylene container. The flask is then rinsed with two separate 5-mL portions of deion- 

ized, distilled water, and the solution is added to the same container. 

Analytical Procedure 

The volume of absorbing solution is recorded and diluted to 50 mL with de- 

ionized, distilled water. A 5-mL aliquot of this solution is pipetted to a volumetric flask 

and diluted to 50 mL with deionized water. The samples from the second dilution are 

analyzed by ion chromatography. A calibration curve of Mg NO, versus peak area re- 

sponse is prepared using standards of known concentration. 

7A-4 
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IT AIR QUALITY SERVICES 
VELOCITY DETERMINATION 

PLANT: Miles 
SAMPLE LOCATION : 
RUN NUMBER : M-V-1 

Dry Gas Exhaust Stack 

DATE : Y15i94 ~~~~~ 

TIME(24-HR) : 703 
OPERATORW : JN,SF 
PERCENT MOISTURE : 2.7 
STACK AREA. SQ. IN. : 1809.56 
NO. OF T R A V ~ R ~ E  m. : 24 

B A R O m R I C  PRES., in. Ag : 
STATIC PRES., in. H20 : 

PITOT TUBE. Cp : 
PERCENT CO2 : 
PERCENT 0 2  : 

r.1id.w I u m  

30.26 
-0.11 

0.84 
1.7 
19.4 

TRAVERSE PT. 
NO. 

VELOCITY HEAD, 
in. H20 

STACK TEMP., 
deg. F 

1 0.21 u 3  
2 0.24 225 
3 0.25 227 
4 0.24 224 
5 0.25 224 
6 0.26 221 
I 0.24 221 
8 0.24 221 

10 0.23 228 
11 0.22 221 
12 0.23 228 
13 0.22 225 
14 0.24 225 
15 0.24 225 
16 0.25 225 
11 0.24 225 
18 0.26 224 
19 0.27 224 
20 0.25 224 
21 0.26 224 
22 0.25 224 
23 0.23 226 
24 0.24 226 

0.24 226 

9 0.23 228 
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IT AIR QUALITY SERVICES 
VELOCITY D€X'ER..INATION 

PLANT: Miles 
SAMPLE LOCATION : 
RUN NUMBER : M-V-2 

Dry Gas Exhaust Stack 

DATE : 1/15/94 
TIME(24-HR) : 
OPERATOR(Sb : .____._ 
PERCENT MOISTURE : 
STACK AREA, SQ. IN. : 
NO. OF TRAVERSE FIB. : 

1809.56 
24 

*.lid.& ll%5u 

BAROMETRIC PRES., in. ng : 30.26 
-0.12 STATIC PRES., in. R20 : 

PITOT TUBE, Cp : 
PERCENT C 0 2  : 
PERCENT 0 2  : 

0.84 
1.7 
19.4 

TRAVERSE PT. 
NO. 

VELOCITYIIEAD, 
in. H20 

STACK TEMP., 
deg. F 

1 0.23 224 
2 0.24 225 
3 0.25 225 
4 0.25 225 
5 0.25 225 
6 0.24 225 
7 0.22 225 
8 0.23 225 
9 0.23 225 
10 0.24 227 
11 0.27 227 
12 0.26 227 
13 0.26 225 
14 0.26 226 
15 0.23 226 
16 0.23 226 
17 0.24 226 
18 0.25 226 
19 0.25 226 
20 0.26 224 
21 0.25 224 
22 0.27 224 
23 0.27 226 
24 0.26 226 

0.25 226 

11 



IT AIR QUALlTV SERVICES 
VELOCITY DETERMINATION 

PLANT: Miles 
SAMPLE LOCATION : 
RUN NUMBER : M-V-3 

Dry Gas Exhaust Stack 

DATE : U S 9 4  BAROiWWRIC PRES., in. Hg : 30.28 
TIME(24-HR) : 920 STATIC PRES., in. H20 : .0.11 
OPERATOR(S) : JN,SF 
PERCENT MOISTURE : 2.7 PITOT TUBE. C p  : 0.84 
STACK AREA, SQ. IN. : 1809.56 PERCENT C 0 2  : 1.7 
NO. OF TRAVERSE PTS. : 24 PERCENT 0 2  : 19.4 

TRAVERSE IT. VEu)CITY HEAD, 
NO. in. H20 

STACK TEMP., 
deg. F 

1 0.24 224 
2 0.24 226 
3 0.23 225 
4 0.25 228 
5 0.25 228 
6 0.26 228 
7 0.26 228 
8 0.24 228 
9 0.25 228 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

0.28 
0.28 
0.26 
0.24 
0.24 
0.24 
0.25 
0.24 
0.22 
0.22 
0.22 
0.24 
0.24 
0.24 
0.22 

228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 
228 

0.24 228 

! 
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IT AIR QUALITY SERVICES 
VELOCITY DETERMINATION 

PLANT: Miles 
SAMPLE LOCATION : Drv Gas Exhaust Stack 

Run No: 

STACK PRESSURE, in Hg : 

STACK TEMP., deg. F : 

MOLECULAR WEIGHT, DRY : 

MOLECULAR WEIGHT, STACK : 

AVG. SQRT. VELOCITY HEAD : 

VELOCITY, fpn : 

ACTUAL CUBIC FEET/ MINUTE : 

)RY STANDARD CUBIC FEET/ MINUTE : 

AVERAGE FLOW RATE RUNX1 TO RUNU2: 

AVERAGE FLOW RATE RUNX2 TO RUNX3: 

M-V-1 M-V-2 

30.25 30.25 

226 225 

29.05 29.05 

28.75 28.75 

0.49 0.50 

31.30 31.70 

23599 23901 

17889 18120 

18005 dscfm 

18039 dscfm 

M-V3 

30.27 

228 

29.05 

28.75 

0.49 

31.49 

23747 

17958 

AVERAGE 

C a l c  by 
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IT AIR QUALIW SERVICES r.li&tod 7 N 9 1  

EMISSION TEST REPORT 

FIELD DATA 

Plant: MUM Daw 1/11/94 
Sampling location: Dry Ctu Exherut Outlet Run number: MU--PMM.1 

Ten time ( m - s t o p ) :  1110.1344 

Sample type: PartJMehh 
Bar. press. (in. Hg): 30.76 

SLstic press. (in. H20): - O m  

Stack inside din. (in.): 48.00 
Pitnt tube ooell.: 0.84 

Total H 2 0  mllected (rnl): 171.9 
% 0 2  by volume (dry): 19.4 

Filter numbed's): 9370107 

Volume mmctian (a. W: 0.OOO 
Meter calibration factor: 0.946 

Data interval (min.): 6 6  
Nozzle die. (in.): 0370 

Meter box number: FT-6 
Number oftraveme paints: 24 

'b COZ by volume (dry): 2.0 
% CO by volume (dry): 0.0 

sample Gas meter Velocity orinw drop 
time reeding head ectval Slack Dry ne8 meter 

(min) (cu. fl.Y AP Ae Temp. temp. ( T I  
0.0 935.1021 (hH20) (h. €EO) (OF) inlet outlet 
6.5 0.240 1.65 248 40 40 

13.0 0.250 1.73 248 44 40 
19.5 0.260 1.81 249 49 40 
26.0 0.260 1.86 250 54 44 
32.5 0.260 1.83 250 58 44 
39.0 0.260 1.86 250 66 64 
45.5 0.290 2.08 252 70 56 
52.0 0.280 2.01 253 72 56 
58.5 0.270 1.95 254 74 60 
65.0 0.260 1.87 255 74 60 
71.5 0.250 1.80 256 74 60 
78.0 0.210 1.51 257 74 60 
84.5 0.260 1.98 259 66 56 
91.0 0.310 2.20 260 70 56 
91.5 0.350 2.48 261 70 56 

104.0 0.390 2.75 266 70 56 
110.5 0.400 2.84 264 74 58 
117.0 0.400 2.85 262 74 60 
123.5 0.430 3.11 253 76 62 
130.0 0.440 3.23 242 76 64 
136.5 0.410 3.05 235 76 64 
143.0 0.410 3.08 229 77 65 
149.5 0.410 3.08 230 77 65 
156.0 1094.632 0.380 2.84 234 78 66 
166.0 168.830 0.321 2.31 2.51 BB Mi 
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Plant: Miles 
Sampling location: Jhy Caa Exhaust Outlet 

Test time (start-stop): 1429-1712 

IT AIR Quain SERVICES 
EMISSION TEST REPORT 

Sample type: PartJMetals 
Bar. press. (in. HE): 30.68 

Static preas. (in. HZO): -0.260 

Stack inside din. (in.): 48.00 
Pitot tube meN.: 0.84 

Total "20 mllected (ml): 144.7 
Sb 0 2  by volume (dry): 19.4 

Filter number(s): 9370108 

FIELD DATA 

Date 1/11/94 
Run number: Muas-PMM-a 

Volume mmction (N. It.): 0.OOO 
Meter calibration factor: 0.940 

Data inter4 (mi".): 0 6  
Nozzle din. (in.): 0.370 

Meter box number: FT-5 
Number of traveree points: 24 

% CO2 by volume (dv): 1.4 
'k CO by mlume (dry): 0.0 

Sample Cas malar Veloclty Ormce drop 
t h e  readlnn head actual Stack Dry gas m e w  - _ _  ~ ~~ ~ 

(mh) (N. It.) AF. An Temp. temp. ('F) 
0.0 94.188 1 (In. H20) (In. H20) (OF) M e t  outlet 
0.5 0.400 2.86 24 3 56 54 

~~ 

13.0 0.410 2.94 243 58 54 
19.5 0.390 2.81 242 60 55 
26.0 0.390 2.83 241 €6 58 
32.5 0.3W 2.83 241 67 68 
39.0 0.370 2.70 241 70 60 
45.5 0.360 2.63 241 70 60 
52.0 0.310 2.70 241 70 60 
58.5 0.320 2.34 242 71 60 
65.0 0.330 2.42 241 71 61 
71.5 0.320 2.34 241 71 61 
78.0 0.300 2.20 240 71 61 
84.5 0.330 2.38 238 60 52 
91.0 0.320 2.31 240 62 54 
97.6 0.330 2.39 239 64 54 

104.0 0.340 2.46 238 66 54 
110.5 0.360 2.62 238 €6 54 
117.0 0.360 2.63 237 €6 56 
123.5 0.350 2.57 235 68 56 
130.0 0.360 2.66 232 69 57 
136.5 0.360 2.66 230 69 57 
143.0 0.W 2.66 230 69 57 
149.5 0.350 2.58 230 68 56 
156.0 266.087 0.360 2.58 7.31 68 56 
168.0 171389 0.366 2.69 238 07 57 
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IT AIR QUALITY SERMCES 
EMISSION TEST REPORT 

Plant: mea 
Sampling location: Dry Gas Exharvt  Outlet  

Net time oftest (mid 

Net sampling points 

Meter calibration f e r  

Sampling nozzle diameter (in) 

Pitot tube meficient 

Average orifice pressure d m p  (in. H20) 

Volume of dry gas sampled 
at meter conditions (N. R.) 

Average gas meter temperature PF) 

Volume of dry gaa sampled 
at standard conditions (sen 

Total HZO collected in impingera 
and silica gel (ml) 

Volume of water vapar a t  
standard conditions (ncD 

Percent moisture by mlume. aa measured 
Percent moisture by mlume. at saturation 
Percent moisture by volume. used in calmlation8 

Mole fraction of dry gas 

Percent CO2 by volume (dry) 

Peroent 0 2  by volume (dry) 

Percent CO by volume (dry) 

Percent N2 by volume (dry) 

Molecular weight. dry stack gaa 

Molecular weight. stack ga, 

Barometric p r e w r e  (in. Hg) 

Static pressure ofstack gas (in. H20) 

Stack pressure. absolute (in. Hg) 

Average stack gaa temperature ( O F )  

TEST RESULTS 

Test dateb): L/lliU4 1/11/94 

Rum Numbe l r  
Miles-PMM- IMiles-PMM-P AVERAGE 

....... 

....._. 

....... 

....... 

....... 

......_ 

.._.... 
_...._ 
......_ 

......_ 

......_ 

....... 

.-..... 

156.0 

24 

0.946 

0.370 

0.84 

2.31 

158.930 

62.0 

157.164 

171.9 

8.091 

4.90 
lciJ.00 
4.90 

0.951 

2.0 

19.4 

0.0 

18.6 

29.10 

28.55 

30.15 

-0.260 

30.13 

250.1 

156.0 

. 2 4  

0.946 

0.370 

0.84 

2.59 

171.299 

61.1 

169.218 

144.1 

6.811 

3.87 
100.00 
3.81 

0.961 

1.4 

19.4 

0.0 

79.2 

29.00 

28.57 

30.68 

-0.250 

30.66 

238.1 

61.9 

163.111 

15P.3 

4i.39 

q.39 

O.=lSC 

1.7 

I * . *  

0.0 

71.1 

21.05 

t ? . S L  

3 0 . 7 2  

3 0 . 7 0  

2W.J 
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IT AIR QUALITY SERVICES 
E.MISSION TEST REPORT 

TEST RESULTS 

Plant: Mile. Test datds): l/ll/g( U l M 4  
Sampling loeation: Dry Glu Exhaust Outlet 

Run Numben 
Miles-PMM- IMlles-PMM-2 AVERAGE 

vh Average square m t  of velocity head (in. "201 .. ..... 0.5628 0.5954 

VI Average stack gas velocity (feelkc.)  ....._. 36.37 38.16 

A. Stack area fsq. in.) ....._. 1809.6 1809.6 

B. Actual stack flow rate (acfm) ...._._ 27426 28776 

Qsatd Stack flow rate. dry (sdm) ._..... 19904 21440 

190 Percent isokiaetie ....... 85.2 85.2 

0.57Y 1 

37.L7 

1904. L 

Z Y , I O l  

t O , b 7 2  

b-57 2 

Mn 

C. 

Pmr 

Mn 

C. 

Pmr 

Mn 

C. 

Pmr 

Mass of pollutant = 5.7 5.6 
If below detection limits. replace 0 with 1. 0 0 

Fflterabls Part iculate  m a u  mg 6.7 6.6 

Filterable Particulate eoncenhtlon @-/dad 6K96E-04 6.106E-04 

Fflterabls Pnrtlculata amhlon rata Ib/h 9.848E-O1 S.364E-02 

Mass of pollutant = 9.0 6.5 

mass w 9.0 6 6  

concentration pght13 2.027. 1.367 

e m h i o n  rata lbm 1JO8EM 1.08BE04 

l lbelow detection limits, replace 0 with 1. 0 0 

Maas of pollutant = 4.3 3.4 
If below detection limits. replace 0 with 1. 0 0 

m- w 4.3 3.4 

concentration &m3 0.966 0.710 

emhion  rate lbm 7303E-06 6.687E-06 



Mn 

C. 

Rnr 

Mn 

C. 

Pmr 
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TESTRESULTS 

Plant: Mea Test daws): 111 1/94 1111194 
Sampling laation: Dry Gam Exhaust Outlet 

R u n  Numben 
Miles-PMhl- IMUes-PMM.2 AVERAGE 

Mn 

C. 

Pmr 

IT AIR QUALITY SERVICES 
EMISSION TEST REPORT 

Cobalt 

cobalt 

Cobalt 

Mn 

C. 

Pmr 

validated 7 M 1  

Land 

Land 

Land 

Nickel 

Nickd 

NICLel 

Mass of pollutant = 1.6 1.5 
If below detection limits. replace 0 with 1. 0 1 

msd. w 1.6 4.6 

concentration pgh.3 os60 <Os13 <c. 337 

emhion rate I b h  2.680E-06 d d l 4 E - 0 6  < t . s 9 l r ! o - ~  

Mass of pollutant = 7.3 3.1 

marU w 7.3 3.1 

concentration &m3 1.840 0.647 

emhion rate I b h  1.223E-04 5.196E-06 

Ifbelow detection Limits. replace 0 with 1. 0 0 

MW or pollutant = 2.8 2.5 
If below detection limits. replace 0 with 1. 0 0 

mass w 2 0  2.6 

concentratlon d m 3  0.628 0.622 

emhion rate I b h  4.690E-06 4.189E-06 

Mass of pollutant = 4.8 3.1 

msd. w 4 0  3.1 

concentration pg/m3 1.078 0.647 

emhion rate Ibh 8.040E-06 6.196E-06 

If below detection limits. replace 0 with 1. 0 0 

Mass of pollutant = 6.7 5.0 

m u  PS 6.7 4 . 0  

concentration &m3 1506 4.013 

If below detection limita. replace 0 with 1. 0 1 

e m h l o n  rate Ibm 1.l22E-04 d.378E-06 

0.57b 

q,-frorro-- 
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r 
IT AIRQUALITY SERVICES 
EMISSION TEST REPORT 

r 
TESTRESULTS 

Plant: Miles Test date@): 1/11/94 1/11/94 r Sampling loeation: Dry CM Exhaust Outlet 

r, 
r: 

c 

c 

Mn zinc 

C. zinc 

Pmr zlnc 

Run Numbers 
Miles-PMM-IMlleS-PMM-1 AVERAGE 

Mass of pollutant = 57.0 25.0 
I f  below detection limits. repla~e 0 with 1. 0 1 

m u  w 57.0 a . 0  

concentration pgh3 12.808 -5.217 

emla ion  rate I b h  8.648E-04 c4.188E.04 
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Plant: MUes 
Sampling loeation: Dry GM Exhalvt Outlet 

Test time (start-stop): 11261328 

IT AIR QUALITY SERVICES 
EMISSION TEST REPORT 

Sample type: Fluoride 
Bar. press. (in. Hg): 30.75 

Static preen. (in. HZO): -0260 
Filter numbeds): NA 

Stack inside din. (in.): 48.00 
Pitot tube men.: O M  

Total H20 mlleeted (ml): 42.6 
'k 02 by volume (dry): 19.4 

FIELD DATA 

Date: 1/11/84 
Run number: Mlles-F.l 

Volume correction (a. It.): 0.000 
Meter calibration factor: 1.004 

Data interval (An . ) :  2.6 
Nozzle die. (in.): 0.323 

Meter box number: FT.4 
Number oftraveme points: !Z4 
90 CO2 by volume (dry): 2.0 
R, CO by wlume (dry): 0.0 

Sample Gam m e t e  Valoclty Orfflce drop 
1he  m d h 3  head actual Stack Dry gas meter 

bmD. ("F) (=in) (eu. It.) AP AH Temp. 0 . 0 1  884.118 (h.HZ0) (In. H20) (OF) inlet outlet 
2.5 0.240 1.02 241 40 40 
~~ 

5.0 
1.5 
10.0 
12.5 
15.0 
17.5 
20.0 
22.5 
25.0 
n.5 
30.0 
32.5 
35.0 
31.5 
40.0 
42.5 
45.0 
47.5 
50.0 
52.5 
55.0 

0.250 
0.260 
0.280 
0.280 
0.290 
0.290 
0.300 
0.310 
0.310 
0.300 
0.290 
0.310 
0.390 
0.380 
0.380 
0.400 
0.430 
0.460 
0.160 
0.410 
0.440 

1.06 
1.10 
1.19 
1.19 
1.23 
1.23 
1.29 
1.33 
1.33 
1.29 
1.24 
1.51 
1.65 
1.61 
1.61 
1.10 
1.83 
1.97 
1.91 
2.04 
1.92 

249 
250 

248 
250 
250 
250 
250 
2352 
252 
252 
262 
264 
263 
263 
262 
262 
258 
258 
248 
244 

248 

42 
42 
43 
44 
45 
46 
48 
50 
52 
52 
56 
50 
50 
51 
51 
52 
52 
54 
54 
54 
54 

40 
40 
40 
40 
41 
42 
44 
44 
U 
44 
44 
48 
48 
48 
48 
48 
48 
48 
48 
48 
48 ..~. 

61.5 0.440 1.93 240 54 48 
60.0 921.924 0.420 1.87 236 60 50 
80.0 37806 0.362 1.61 7S2 50 46 
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IT AIR QULITY SERVICES 
EMISSION TEST REPORT 

FIELD DATA 

Plant: Mu- 
Sampling Imation: Dry GM Exhaunt Outlet 

Test time (startstop): 1510-1628 

Sample tme: Fluoride 
Bar. press. (in. Hg): 30.68 

Static press. (in. HZO): -0.260 
Filter number(8): NA 

Stack inaide din. (in.): 48.00 
Pitot tube mell.: 0.84 

Totnl HZO mllested (ml): 40.6 
% 02 by volume (dry): 19.4 

Volume mrrection (cu. it.): O.OO0 
Meer  calibration factor: 1.001 

Data interval (min.): 26 
Nozzle din. (in.> 0.329 

Meter box number: FT.4 
Number of traverse points: 24 

% CO2 by volume (dry): 1.4 
% CO by wlume(dry): 0.0 

Date: 1 l l M 4  
Run number: Mllea.F.2 

Samde Gee meter  Velocity orifice drop 
time reeding heed actual Stack Dry gas meter  

(rnW (N. It.) AP An Temp. tamp. ('€7 
.I 922.132 (In. H20) (In. mol (OF) lnlet outlet 

2.5 0.330 1.44 242 50 46 
5.0 0.350 1.52 241 50 46 
1.6 0.310 1.61 241 52 46 

10.0 0.310 1.61 242 52 46 
12.5 0.m 1.51 242 52 46 
16.0 0.m 1.51 241 52 46 
11.5 0.m 1.51 241 52 46 
20.0 0.350 1.52 241 52 46 
22.5 0.350 1.52 241 52 46 
26.0 0.360 1.51 240 52 44 
21.5 0.360 1.51 240 52 44 
30.0 0.350 1.53 240 52 44 

55.0 0.310 1.35 240 50 46 
31.5 0.320 1.40 239 so 46 
40.0 0.320 1.40 239 50 46 
42.5 0.310 1.35 240 50 46 
45.0 0.340 1.49 239 50 46 
41.5 0.350 1.53 239 52 46 
50.0 0.350 1.53 239 52 46 
62.5 0.380 1.66 239 52 46 
55.0 0.310 1.62 238 52 46 
51.5 0.310 1.62 238 52 46 
60.0 960.231 0.380 1.61 231 52 41 
60.0 38.108 O S 0  1.83 240 61 46 

32.5 0.320 1.40 240 50 46 



0 

NP 

Y 

Dn 

CP 

AEi 

Vm 

Tm 

VnUtd 

VlC 

VWtd 

B- 

Fmd 

s o 2  

m a  

RCO 

-2 

Md 

Ma 

P b u  

PmI 

P. 

TS 
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Plant: Miles 
Sampling location: Dry Gam Exhaunt Outlek 

IT AIRQUALITY SERVICES 
EMISSION TEST REPORT 

Net time oftest (mi") 

Net sampling points 

Meter calibration factor 

Sampling nozzle diameter(in) 

Pitot tube mellicient 

Average aririce pressure d m p  (in. H20)  

Volume of dry gas sampled 
at meter mnditions (a. R.) 

Average gas meter temperature (OF) 

Volume of dry gas sampled 
at standard mnditions (-0 

Total H20 cnlleaed in impingera 
and silica gel (ml) 

Volume of water vapor at 
standard mnditions (ScD 

Percent moisture by vulume. aa meemred 
Percent moiature by vulume, at saturation 
Percent moisture by volume. used in ca lda t ioas  

Mole fraction of dry gas 

Percent CO2 by volume (dry) 

Percent 0 2  by volume (dry) 

Percent CO by valume (dry) 

Percent N2 by volum, (dry) 

MoI~NIw weight - dy stnck gaa 

Molecular weight - stack gas 

Barnmetric pressurn (in. Hg) 

Static pre~aure of atack gas (in. HZO) 

Stack preasure . absolute (in. Hgl 

Average stack gas temperature ('F) 

TEST RESULTS 

Test date(s): 1/11/94 1/11/94 1/1/04 

....... 

....... 

....... 

...._.. 

....... 

...._.. 

....... 

....... 

....... 

....... 

....... 

Run N v m b e n  
MUM-F-1 M l l ~ - F - 2  0 AVERAGE 

60.0 

24 

1.004 

0.323 

0.84 

1.51 

37.806 

47.4 

40.737 

42.6 

2.W5 

4.69 
100.00 
4.69 

0.953 

2.0 

19.4 

0.0 

78.6 

29.10 

28.58 

30.75 

-0.250 

30.73 

252.4 

60.0 

24 

1.004 

0.323 

0.84 

1.53 

38.105 

48.6 

40.874 

40.6 

1.911 

4.47 
100.00 
4.47 

0.955 

1.4 

19.4 

0.0 

79.2 

29.00 

28.51 

30.68 

-0.250 

30.66 

240.0 

1.52 

37.956 

91.6 

I .  4.w 

7 r.7 

29.05 

24.55 

3 0 . 7 2  
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ITNRQUALITY SERVICES 
EMISSION TEST REPORT 

" . I i d l d  1rnI 

TEST RESULTS 

Test datc(s): IlIlN)4 111 1/94 Plant: Mile. 
Sampling location: Dry Gaa Exhaust Outlet 

Rum Numben 
Miles-F-I MUM-F.2 AVERAGE 

....... 0.5910 0. i P  0 9 Vh Average square m t  of velocity head (in. H20) 0.5897 

V. 

As Stack alpa lsq. in.) 

B. 

Qsstd 

190 Pemnt  isnkinetic 

38.14 37.98 3 9 . 0 6  
Average stack gas veloeity (feet/See.) 

....... 1809.6 1809.6 

....... 28759 28634 Zcb'17 

....... 20866 21146 11,OOb 

....... 71.9 71.1 71.5 

Adual stack now rate (adm) 

Stack flow rate. dry (dm) 

Massaf pollutant = 64.0 55.0 
Ifbelow detection limits, replace 0 with 1. 0 0 

mnu =a 64.0 6S.O M u  Fluoride 

C. Fluoride concentration &&d 2.424E-02 2.WBE-02 

lbh 4.336E+W 3.763E100 Rnr Fluoride emhion rata 



r: ! 

r i I 



c 

G 
c 
c 

I: 



NOx CALCULATIONS 

Equation 1 :  V s  = 17.647 x ( V f  - 25) x[(" ) - (pb - ' )  ] 
T + 460 T + 460 

r 
r Where: 

r: 

V, = Sample volume, m l  

Vf  = Flask volume, m l  

Pb =,  Barometr ic pre'ssure, in.Hg 

P = Flask pressure. in.Hg 

T = FTask temperature, OF . .  . . .  . . .  
Note: . Subscr ip ts  . f :and' i i n d i c a t e  f inaF 'and.  i n i t i a l  . .  ; respec t ive l j . .  . . . 

. .  . . .  

522.5 x PNo 
X 

Equation 2: C . .  
= 

vS 
r : .  
I:. 

L 

. .  
Where: 

. .  . .. 

. .  . .  
. . .  

'= .NO, concentrat ion,  ppm , 

. .  . .  
'NO. 

'NO, = microgiams NO;, pg 

X '  . . .  

. .  r: 
6.2'43 x x PNo 

C '  = X 

vs 
NOx Equation 3: 

Where: 
' . '  

= NOx concentrat ion,  lb /dscf  

. .  

x 60 
QSStd ENOX X 

= C i o  Equation 4: 

Where: r; 
. .  

U 
. .. . .  . .  . .  

, ' ENO = N O ,  emis.sion ra te ,  l b / h  , . '  . .  . 
. .  . 

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

. .  x .  
.. . , .  

. .  . . Q. : .= Volumetr ic  f low ' . ra te ,  dscfm: . ' .  ' .  :. 
[ .  

. .  
. : 

. .  . .  . ' . Sstd- . .  
1 

, .. . . 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

0 SHEET / OF / FIELD ACTIVITY DAILY LOG r 
r 
i 
i 

I 
I 
I 
i 
I 
I 
I. 
I 
I 
! 
I 
i 

i 

JISITORS ON SITE: 

 EATH HER CONDITIONS: 

cold t c& 

ZHANGES FROM PLANS AND SPECIFICATIONS, AND 
3THER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

IMPORTANT TELEPHONE CALLS: 

- 
IT PERSONNEL ON SITE. &c rd - 

DATE: / * / P - 9 4  
... 
;_ I . 



INTERNATIONAL 
TECHNOLOGY 
CORPO? 

I.: 

l lSlTORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

VEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS: 

I 



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

FIELD ACTIVITY DAILY LOG 

VISITORS ON SITE: CHANGES FROM PLANS AND SPECIFICATIONS, AND 
OTHER SPECIAL ORDERS AND IMPORTANT DECISIONS. 

WEATHER CONDITIONS: IMPORTANT TELEPHONE CALLS: 

5c o i t  Fur /o A j 
T o h e  ?to k o  5 &* 3 C o o l ,  k'o-im 

I 
- 
IT PERSONNEL O N  S ITE @ C J-N 
SIGNATURE DATE: / -12 .-Py 

r &@ 
11,A. i  



INTERNATIONAL 
TECHNOLOGY 
CORPORATION 0 

Subject Sheet No.- of- BY Date 

Chkd. By-Date Proj. NO. 
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r 
1 

I 
r .  

I. b. 

2 
.--. - - 

- STACK DIAMETER 0 . 6 1  m(24 i n . ) -  
24 

- 1 20 
1 1 6  

- 
1 2  - 1 a - 

DUCT DIAMETERS UPSTREAM FROM FLOW OISTURBANCE*(DISTANCE A )  
v, 0.5 1 .o 1 . 5  2.0 2.5 

0.026 

0.082 

0.146 

0.226 

0.342 

0.658 

0.774 

0.854 

0.91 8 

0.974 

0.021 

0.067 

0.118 

0.177 

0.250 

0.356 

0.644 

0.750 

0.823 

0.882 

0.933 

0.979 

4 0  
CL 
w 
5 
U 
,E 30 
U 
0 

STACK DIAMETER = 0.30 m TO 0 . 6 1  m 112-24 i n . )  
EO I I I I I I I 
E 2  3 4 5 6 7 a 9 10 

DUCT DIAMETERS DOWNSTREAM FROM FLOW OISTURBANCE*(OISTANCE E )  

FROU POINI OF A N I  114 OT 
DISTURBANCE IWND. EXPANSION. CONTRACTION. € I C  I 

TABLE 1-2. LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS 
(Fraction of stack diameter from inside wall to traverse point) 

Traverse 
point 

n a diameter 
1 0  I 1 2  

11 



FIELD AUDIT REPORT: DRY GAS METER 
BY C R I T I C A L  O R I F I C E  

O r i f i c e  Dry gas Tempera tu res  
manometer meter Ambient Dry gas meter 
reading reading Tai/Taf, A verage I n l e t  O u t l e t  Average 

AH, ' Vi/Vf, Ta * T i i / T i f ,  To i /To f .  Tma 
in.H,O f t 3  O F  "F OF "F "F 

LCG 46 
46 w I 3  '' 3 0  

933. 6 3 a  3 '90 

DATE: [ -\'I) -74 CLIENT: lhd,~,5 h 
BAROMETRIC PRESSURE ( P b a r ) : 3 s  in.Hg METER BOX NO. fl. 4 
O R I F I C E  NO. 3 PRETEST Y :  I,QO4 ' AH@ 196 in.H,O 

ORIFICE K FACTOR: 5.483 F (0-f AUDITOR: T I  A)Q@?, 

Ou r a  t i on 
o f  
run 
0 

min. 

17:as.3~ 

Dry gas V V Y Aud i t  
meter % t d '  matt' Aud i t ,  devia- AH@, 

t i o n ,  IX in.H,O v,, f t 3  f t 3  f t 3  Y 

\5.3 Ibl57 1b.ot 'pa .9k 9 j,@ aJ6 

AH@ Devia- 
t i o n ,  in.H,O 

'Os' 

V 
Aud i t  Y - Pre tes t  Y 

Pre tes t  Y = 3,4 Audi t  Y = = 467 Y d e v i a t i o n  = 

%td 

Aud i t  AH@ = (0.0317)(AH)(Pbar)(Tm + 460) [Y (Vm)(Pbar 0 + AH/13.6 -286 in.HZ0 

Audi t  Y must be i n  t h e  range, p r e t e s t  
Aud i t  AH@ must be i n  the  range pre tes t .  AH@ k0.15 inches H20. 

Y 50.05 Y. 

i 
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FIELD AUDIT REPORT: DRY GAS METER 
BY CRITICAL O R I F I C E  

Tempera tu res  O r i f i c e  Dry gas 
manometer meter - 
reading reading Tai/Taf, A verage I n l e t  Out le t  Average 

AH, V i / V f .  Ta 9 T i i / T i f s  T o i / T o f *  Tm 9 

in.H,O f t 3  O F  "F  O F  O F  "F  

Ambient Dry gas meter 

DATE: I - l O q q  CLIENT: fA, ' /es  

BAROMETRIC PRESSURE (Pbar):.?OS(a in.Hg METER Box NO. F?- -5 
O R I F I C E  NO. PRETEST Y:  y'-fb AH@ r.34 in.H,O 

ORIFICE K FACTOR: 5.4533 x l  o - ~  AUDITOR: TN. 
\ 

Durat ion 
o f  
run  
0 

min. 

ct3+13 

- 
Dry gas v V Y Aud i t  
meter %td '  % c t '  Aud i t ,  devia- AH@, 

v,, f t 3  f t 3  f t 3  Y t i on ,  X in.H,O t i o n ,  in.H,O 
AH@ Devia- 

44 
42- 

30 
30 

(Ta + 460) 

V 
Aud i t  Y - Pretest  Y = I 

Pretest  Y 
Aud i t  Y = = 1 9 5  5 Y d e v i a t i o n  = 

% t d  

Audi t  Y must be i n  t h e  range, p r e t e s t  
Aud i t  AH@ must be i n  the  range p r e t e s t  AH@ t0.15 inches H20. 

Y 20.05 Y. 
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Equ iva len t  O i  g i  i d  1 166 i cd t o r  T e s t  Po in t  ::o. 
Temperature F Temperature r 

1 0 c\ 
w.3 

;la0 
2 I a0 
3 200 
4 403 c 

r 
I 

: D i f i e r e n c e  

0 
,36 
0 
, a3 r 

I 

m A n O N A L  
'IFCHNOLOGY 
CORPORATION 

DIGITAL INDICATOR AUDIT 
DATA SHEET 

Indicator 

Percenr O i  i i e r e n c e  M u s t  6e 

Perce::; D i  f f t r + l i c e :  

c 

c 
s 



L 
E i  ! 

L 

-F 

w 
N . 
E 

W D  
m o  
D - i  o c  



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

P lan t  and Ci ty M e r  o A l + ; m o r ?  /rJ Date J -  / /  -9 3 

Run No. Operator 4 c B r M  C'f.i. r z r  f l  

Moisture,  % "-5 Molecu la r  w t . ,  Dry 3 ?,  P i t o t  Tube, Cp fq 

Sampling Locat ion J~JJ'  < ~ / n , , t  1 7: ,- , Clock Time 0 8' i / S  

Barometr ic Pressure, in.Hg 30,  7 5  S t a t i c  Pressure, in.H20 7.25 

Stack Dimension, i n .  Diameter o r  Side 1 L/B 

FICLD DATA 

I I I 4 



. -  

Bwo+t' 
"R MS AP P,, in.Hg Pb, in.Hg decimal 

7 0 ~  atx ,a3 3d.713 3 ~ 5  . o s  + 

TS 1 

+. 

CALCULATIONS FOR SELECTING A NOZZLE AND SETTING ISOKINETIC  SAMPLING RATES 

(1-Bwo) 9 Dn , 
decimal T,, O R  Cp inches 

4 5 J d  ,BY, 322 

I .  NOZZLE SELECTION 
0.5 0.02678 Pb 

'n = (q) TS MS (( 1 -Bwo)TmC$ 

4 2  2 "d 's K = On Cp (1-Bwo) (850.5 AHa) - - 
Ms 'm 

T S  

111. ISOKINETIC AH CALCiJLATION 
AP Tm 

f o r  T = O R  
AH = K 

T 

S 
I 

If  desired, a c a l c u l a t o r  can be programed t o  c a l c u l a t e  AH du r ing  a t e s t  by 
s t o r i n g  the  K va lue c a l c u l a t e d  above. 

1. Program: 

2. 'S to re  K i n  Regis ter  01. 

GTO 000, LRN, 2nd Lbl ,  A, CLR, RCL, 1, x, ( ,  R/S, +, 4, 6, 0, ), 
z ,  (, R/S, +, 4 ,  6, 0, 1, x, R/S, =, R/S, LRN. 

t o  0 

3. Press  A, enter  tm* F,press R/S, en te r  s' F,press R/S, en ter  AP, 
press R/S, AH i s  d isp layed.  

4 .  For next po in t ,  repeat  s tep  3.  

Note: To v e r i f y  program l e t  K = 10, t, = 70"F, t = 25OoF, AP = 1.0, +AH = 7.46 S 
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INTERNAnONAL 
T€CHNOLOGY 
CORPORATION 

PARTICULATEIMETALS TRAIN 
SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant , '/e < Sample date / - / l - J U  fN 
Sample location /h Gar E'whaw_cfer Recovery date /-/i-fq 
Run number M .la - ?MM - / Recovered by OC 
Filter number@) 3 70 o 7 

- 

MOISTURE 
lmpingers Condensate 1 st 2nd 3rd 
Contents 
Final Wvol 
Initial Wvol 
Net Gain g 7 0 1 3 9  -g 
Description of 

I ? / < ?  J/P/p'I Total moisture 

PECOVERED SA MPLE ' 666 

Filter container number@) O(445A Sealed / 
Description of particulate on filter \/P P V  I , ' , iT  

Sample solutionlrinse Sealedlliquid 
container numbers level marked 

Acetone probe rinse o / 9 q S &  J 
5%"03/1 OYoH202 

0 / 9 G 4  J 
solution and 
0.1 N HN03 rinse 
KMn04 solution 
and rinse n/os  U J  F n  
8N HCI rinse b a r  u c / r n  

2127192 





INTERNATIONAL 
TECEIEIOLOGY 
CORPORATION 

PARTlCULATElMETALS TRAIN 
SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant IV,'/es Sample date / - / / - 9 f  
Sample location firu Ga c E x h -  vctep Recovery date - / I  - PY 
Run number M , / . s  - ?&IM - 2 Recovered by fl G 
Filter number(s) 43  7 d ) / O  d 

MOISTURE 
lmpingers Condensate 1 st 2nd 3rd 
Contents 
Final wt/vol 
Initial Wvol 
Net Gain 
Description 

Total moisture 194.7 g /.7& 
r 

/ / / Y p  RECOVERED SAMPLE 

Filter container number(s) O/9 74 Sealed ,/ 
Description of particulate on filter I / @ / #  /*. .4r , 

Sample solution/rinse SealedAiquid 
container numbers level marked 

Acetone probe rinse 

solution and 
0.1N HNO3 rinse 
KMn04 solution 
and rinse 

8N HCI rinse 

5%"03/1 O%H202 

oh747 4 J 

,/ I 

Samples stored and locked J 
Remarks 

.. . . .  

. 

2127192 
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SAMPLE RECOVERY A N D  INTEGRITY SHEET 

Plant / b > ' / e s  Sample date 1 - / / - 9 y '  
Sample location Drv Aps ExhL Y .de/ Recovery date / - / I  -4 II 
Run number M ,  .,e; - F  - 1 
Fi l t e r  number(s) ?APE /? n/. 7, 

Recovered by Af 

MOISTURE 

Impi ngers S i l ica  gel 

Final volume ( w t )  3 3 1  ml(g) Final w t  2/1, 6 g 

In i t ia l  volume ( w t )  2 0 0  ml(g) In i t i a l  w t  200 g 
Net volume ( w t )  3 I ml(s)  Net w t  I I n L  9 
Description of impinger water r l 2 e b h /  i o  X spent 

RECOVERED SAMPLE 
zd 

Fi l t e r  container number(s) P ~ C I  N.T Sealed PJLY c o f l 7 ~ ~ i r r r z d  

Description of par t iculate  on f i l t e r  N@,vc v ;s ,J /~  

Probe rinse 
container no. (3 19s 04 marked 

Liquid level 
J 

&)hO blank Liquid level 
container no. 0/4(2@ marked J 

Liquid level 
J 

Impinger contents 
container no. 0 19 so@ marked 
F;/hV blank Liquid level 
container no. ___ q s 2  n marked N//R 

I 

Samples stored and l x k e d  / 
Remarks 

LABORATORY CUSTODY 

Received by Date 
Remarks 
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FLouRIOL 
PMWWkEE SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant /n I ' l e  s Sample date ) - / / -qq  
Sample location G ~ c  € / h L o s  .' Recovery date /-//-94 
Run number 
F i l t e r  number(s) ?P?f 'E f l  / V . T  

Recovered by or- Pl;/ , fs - f - A 

MOISTURE 

Impingers S i l i ca  gel 

In i t i a l  volume ( w t )  ~0 ml(g) I n i t i a l  w t  g 
Net volume ( w t )  30 ml(g) Net w t  / d , L  9 
Description of impinger water & 23 % spent 

Final volume ( w t )  2 33 ml(g) Final w t  2 / d , L  9 

Total moisture 'io, g "%G 
1/1 q/4 v 

RECOVERED SAMPLE 
50 

F i l t e r  container number(s) t'atri Nv,7;  Sealed pelr C o n  fa 
Description of par t icu la te  on f i l t e r  /Janr v c  i L 6 / -  

J 
J 

Liquid level 

Liquid level 
01991 A marked 

orqsa 4 marked 

Probe r inse 
container no. 

blank 
ont iner no. 

J 
L i q u i d  level 

0 1 4 S I c )  marked 
Impinger contents 
container no. 

Liquid level 
019 52b marked 

F ; l b  blank 
container no. 
Samples stored and locked / 

Remarks 

LABORATORY CUSTODY 

Received by Date 
Remarks 
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GAS VELOCITY AND. VOLUMETRIC FLOW RATE 

I: 

I: 

Date /-\55Lf- 
Clock Time 8qu c 

P l a n t  and C i t y  

Sampling Location 

Run NO. M - -  \/ 17 
Barometric Pressure, i n . H g . 7 0 , , 3 %  
Moisture, % Molecular  w t . ,  Dry 

Stack Dimension, i n .  

Operator 3-d ~ SF 
S t a t i c  Pressure, in.H20 

qr-- 
P i t o t  Tube, Cp 

Diameter o r  S ide 1 



8 - -. 
N 
0 

3 n 

Q 
0 
2 N 



i , 
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INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

MODIFIED METHOD 5 SEMIVOLATILE 
SAMPLE RECOVERY AND INTEGRITY SHEET 

Plant pLk5 Csb Sample d a t $ F $  
Sample location %ck Recovery dat 
Run number h- C\td- 1 
Filter type 
XAD-2 trap No. 

lmpingers 
Contents 
Final weight/volume 
Initial weight/volume 
Net Gain 
Description of 

Recovered 

MOISTURE 
1 st 2nd 3rd 4th 

Total moisture 9 

Filter container number(s) Sealed 
Description of particulate on filter 

XAD-2 container number(s) Sealed - Foil-wrapped 

Sample solution/rinse Sealedlliquid 
container numbers level marked 

Acetone/MeC12 
probe rinse 
Toluene rinse 

Samples stored and locked 
Remarks 

LABORATORY CUS TODY 

Received by Date 
Remarks 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 
I I  I ,  

Plant  and City ,'b't\lY5 L-CiI/) -- p 1 (L: . 
Sampling Locat ion %,c. k Clock Time 0703 

Barometric Pressure ,  in.Hg S t a t i c  Pressure, in.H20 30. 
Moisture ,  X Molecular  w t . ,  Dry  

Stack Dimension. i n .  Diameter o r  S ide 1 4g " ;& 

';'.'<,, 2 ,. Date  l-/s-?q 
Run No. fl - v - 1 Operator T N ,  s -F 



GAS VELOCITY AND VOLUMETRIC FLOW RATE 

P lant  and C i t y  fi\Ls(, hL  - bQLi Ivvqe Date \-\5-94 
Clock Time OR?$ Sampling Locat ion 3-h ck ~- 

Run No. f i  - g - x  Operator -3-N 
Barometric Pressure, in.Hg W,k6 S t a t i c  Pressure, in.H20 - 0, \a 
Moisture, X Molecular  w t . ,  Dry P i t o t  Tube, CP ,BU, 
Stack Dimension, i n .  Diameter o r  Side 1 $'' Side-2- 
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APPENDIX D 
LABORATORY DATA 



ITAS CINCINNATI Method 5 Train Blank Data 
Acetone Rinses and Filter 

Plant MILES 

Density of Acetone: 0.7899 glml (pa) 

Samole I Samole I Liouid level at malk andlor 
Type I identifiable I container sealed 

I 
Acetone YES I YES 

I 
Filter I YES I YES 

Acetone Blank Container No: 01425A Lab # 3223-AC6020 

Acetone Volume: 112 mi. (Va) 

Date 6 Time of Wt 1-19-94 I0:30AM 

Date 6 Time of W t  1-19-94 4:SSPM 

Ca. irng/g) = ma/iVa I pa) 

Filter # : 9370028 

Date 6 Time of Wt. 1-19-94 4:25PM 

Date 6 Tim of Wt. 1-20-94 8:OOAM 

Beaker Gross Wt: 98796.1 mg 

Beaker Gmss WL: 98796.5 mg 

Average Gmss WL: 98796.3 mg 

Beaker Tare WL: 98796.4 mg 

Beaker Net Wt: -0.1 mg(ma) 

Acetone Blank Value: 0 m% 0) 

Blank Value Used for Calculations: 0.0000 mglg 

Slgnature of Analyst : 

Signature of Reviewer: 

L a b #  3223-AC6021 

Filter Gross W 311.5 mg 

Filter Gross W 311.9 mg 

Average Gmss W: 311.7 mg 

Filter Tam Wt: 310.2 mg 

Dfirence: 1.5 mg 

1 MSBLK.XLS 



ITAS CINCINNATI Method 5 Train Ana ly tka l  Particulate Data 
Acetone Rinses and Filter@) 

Plant: MILES Run No.: MILES-PMM- I 

Sample LocaUon: DRY GAS EXHAUSTER Density of Acetone: 0.7899 glml 

Acetone Blank Residue Conc. 0.0000 mglg Lab# 3223-AC6014 

Acetone Volume: 160 ml. 

Date (L Time of Wt 1-19-94 4:SSPM 

Date8TlmeofWt 1-20-94 8:ISAM 

Fliter# 9370107 

Date (L T h e  of Wt I - 19-94 1O:OOAM 

Date (L Time of Wt 1-20-94 8:OOAM 

Beaker Gross Wt: 107581.9 mg 

Beaker Gross Wt: 107582.0 mg 

Average Gross Wt: 107582.0 mg 

Beaker Tare Wt: 107577.8 mg 

Less acetone blank wt: 0.0 mg 

ne Rlnse Particulate Wt: 4.2 mg 

Lab # 3223-AC6015 

Fllter Gross Wt: 309.6 mg 

Fliter Gmss Wt: 309.4 mg 

Average Gross Wt: 309.5 mg 

Fllter Tare Wt: 308.0 mg 

Filter: 1.5 mg 

Acetone Rlnse: 4.2 mg 

Welght of Particulate on 

Welght of Particulate In 

Total Weight of Particulate : 5.7 mg 

Slgnature of Analyst btltdw 
Slgnature of Reviewer: 

1 MSA-F.XLS 



ITAS CINCINNATI Method 5 Train Analytical Particulate Data 
Acetone Rinses and  Filter@) 

Plant: MILES Run No.: MILES-PMM-2 

Density of Acetone: 0.7899 g h i  Sample LocaUon: DRY GAS EXHAUSTER 

Acetone Blank Residue Conc. 0.0000 mglg 

Acetone Volume: 168 mi. 

Lab# 3223-AC6017 

DateBTlmeofWt 1-19-94455PM Beaker Gross Wt: 112749.4 mg 

DateBTlmeofWt 1-20-94 8:15Ahl Beaker Gross Wt: 112749.7 mg 

Avenge Gross Wt: 112749.6 mg 

Beaker Taru Wt.: 112746.7 mg 

Lesa acetone blank wt:  0.0 mg 

Acetone Rinse Partlculate ~ t . :  2.9 mg 

Filter# 9370108 Lab# 3223-AC6018 

DateBTlmeofWt 1-19-94 1O:OOAM 

Date 8 Time of Wt 1-20-94 8:OOAM 

Filter Gross Wt: 310.8 mg 

Filter Gross Wt: 310.5 mg 

Avenge Gross Wt: 310.7 mg 

Filter Taru Wt.: 308.0 mg 

Filter. 2.1 mg 

Acetone Rinse: 2.9 mg 

Total Weight of Particulate : 5.6 mg 

Weight of Particulate on 

Weight of Partlcuiate In 

Slgnature of Analyst LWU 
Slgnature of Revlewer. 

Date: k a ~ 4  
Date: /k./& 

1 M5A.F.XLS 
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TECHNOLOGY INTERNATIONAL ANRLYTICAL 
SERVICES CORPORATION 

CERTIFICATE OF ANALYSIS 

IT Corporation Date: February 03, 1994 

Attn: Mr. Brian Carla 

Project Number 516 

This is the Certificate of Analysis for the following samples: 

Client Project ID: Miles Laboratories 
Date Received: January 13, 1994 
Work Order: 3223 
Number of Samples: 15 
Sample Type: Air 

I. Introduction 

Fifteen samples arrived at ITAS Cincinnati on January 23, 1994. 
collected on January 11, 1994 and were labeled as follows: 

The samples were 

Client Sample ID Lab Sample ID 

MILES-PMM-1 COMPOSITE 
MILES-PMM-2 COMPOSITE 
MILES-BLANK COMPOSITE 
10950A MILES-F-1 
10950A MILES-F-2 
10952A BLANK FLUORIDE 
10952A FILTER FLUORIDE 

AC6024 
AC602.5 
AC6026 
AC6027 
AC6028 
AC6029 
AC6030 

L a b  Sample ID -----________ 
AC6031 
AC6032 
AC6033 
AC6034 
AC6035 
AC6036 
AC6037 
AC6038 

11. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. The data 
will include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analyses requested and the methods used are listed on the following page. 

Reviewed and Approved by: 

, 
Kenneth Mueller, C.H.M.M. 
Project Manager 

Amedcan Council 01 independent Laboialories 
htemdonal M a d o n  01 Environmental Testing Labomlodes 

American AEsocdon tor Loboralory Accreditation 

lT Analytical Services 11499 Chester Road, Cincinnati. OH 45246 (513) 7824700 rn? 'de 



Client: Miles Laboratories 
Work Order: 3223 
01322306 lTANALmcALswvIcEs 

CINCINNATI, OH 
(513) 7824700 

11. Analytical Results/Methodology (cont.) 

* NOX; EPA Method 7A 

Fluoride; EPA Method 138 

* Barium, Cobalt, Copper, Chromium, Manganese, Nickel 
and Zinc by Inductively Coupled Plasma Spectroscopy; 
EPA Hehtod 6010 

Lead by Graphite Furance Atomic Absorption; EPA 
Method 7421 

111. Quality Control 

Immediately following the analytical data for the samples can be found the QA/QC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientifically valid and defensible. T h i s  
QA/W data is used to assess the laboratory's performance during the analysis of 
the samples it accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 

IV. Comments 

Due to an interferent in the sample matrix, the lead analysis was done by the method 
of standard additions. 



Client: Hllee Laboratories 
Work Order: 3223 
01322304 ITANALmcALsERvIcEs 

CINCIN'NATI, OH 
(513) 782-4700 

TG n - v O s - I C  

MN n - w o # - z O  

Audit 3080 
T.V. 125 

Analytical Results, ug 

Lab Sample ID 

AC6031 
------------- 

AC6032 

AC6033 

AC6034 

AC6035 

AC6036 

AC6037 

AC6038 

AC6039 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Detection Limit 

ND = Not detected above the reported detection limit 

NOX 

1680 
1710 
1700 

1720 
1680 
1700 

------- 

1740 
1750 
1740 

1780 
1810 
1800 

1770 
1730 
1750 

1730 
1830 
1780 

1690 
1660 
1680 

1800 
1780 
1790 

ND 
ND 
ND 

131 
119 
125 100% Recovery 

62 



Client: Miles Laboratories 
Work Order: 3223 
01322303 ITANALmcALswvIcEs 

CINCINNATI, OH 
(513) 782-4700 

Client Sample ID 

10950A MILES-F-1 
10950A MILES-F-2 

01952A BLANK FLUORIDE 
019528 FILTER BLANK 

Detection Limit 

Analytical Results, mg 

AC6029 
AC6030 

Fluoride 

64 
55 

0.19 
0.12 

0.1 



Client: Miles Laboratories 
Work Order: 3223 
01322302 IT ANALmcALsERvIcIs 

ClNCINNATX, OH 
(513) 782-4700 

Client Sample ID 

Lab Sample ID 

Analyte 

Barium 
Cobalt 

Chromium 
Lead 
Manganese 
Nickel 
Zinc 

----------------- 

Copper 

MILES-PMM-1 
COMPOSITE 
AC6024 

9.2 
1.6 
1.4 
4.4 
2.8 
4.9 

6 
56 

Analytical Results, ug 

MILES-PMM-1 MILES-PMM-2 
COMPOSITE COMPOSITE 
AC6024 AC6025 
Duplicate 

flJ,*-PflW< ----------- nJe, ----------- 
8 . 8  4.0 6.5 
ND 1.L ND 
1.2 1.3 3.1 
4.2 9.3 3.4 

2.T 2.5 
4.6 4 .a 3.1 
1.3 i.7 ND 
57 57 ND 

--- 

c-tcbf 

666 
L/+Y 

Client Sample ID MILES-BLANK Method Blank Method Blank 

Lab Sample ID AC6026 PBMl 1/25/94 PBM2 1/25/94 
COMPOSITE 

Analyte 

Barium 
Cobalt 
Copper 
Chromium 
Lead 
Manganese 
Nickel 
Zinc 

----------------- 
3.6 
ND 
ND 
2.2 
ND 
1.4 
ND 
29 

1.6 
ND 
ND 
ND 
ND 

0.35 
ND 
44 

Detection 
Limit 

0.25 
1.5 
1.0 
1.0 
1.5 
0.3 
5.0 
25 

--------- 

Detection 
Limit 

0.25 
1.5 
1.0 
1.0 
1.5 
0.3 
5.0 
25 

---- ----- 

ND = Not detected above the reported detection limit 



Client: Miles Laboratories 
Work Order: 3223 
01322305 ITANALYTICALSEBVICES 

CINCINNATI. OH 
(513) 762-4700 

Quality Assurance Data 

Analyte 

Quality Control 
Standard Reference Solutions 

Theoretical 
Value 

NOX 
Fluoride 

Barium 
Cobalt 

Chromium 
Lead 
Manganese 
Nickel 
Zinc 

Copper 

125 
1.6 

1.25 
1.25 
1.25 
1.25 
0.05 
1.25 
1.25 
1.25 

Percent 
Recovery --------- 
105, 95 
95, 94 

107, 108 
107, 107 
105, 107 
106, 105 
98, 108 
105, 106 
105, 106 
106, 107 



INTERNATIONAL ANALYTICAL 
SERVICES 

TECHNOLOGY 
CORPORATION 

CERTIFICATE OF ANALYSIS 

IT Corporation Date: January 27, 1994 

Attn: Mr. Brian Garls 

Project Number 516 

This is the Certificate of Analysis for the following samples: 

Client Project ID: Miles Laboratories 
Date Received: January 19, 1994 
Work Order: 3255 

Sample Type: Air 
Number of Samples: 8 

I. Introduction 

Eight samples arrived at ITAS Cincinnati on January 19, 1994. The samples were 
collected on Janaury 15, 1994 and were labeled as follows: 

Client Sample 

M-NOX-3A 
M-NOX-3B 
M-NOX-3C 
M-NOX-3D 
M-NOX-4A 
M-NOX-46 
M-NOX-4C 
M-NOX-4D 

ID L a b  Sample ID 

AC6216 
AC6217 
AC6218 
AC6219 
AC6220 
AC6221 
AC6222 
AC6223 

11. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. The data 
will include sample identification information, the analytical results, and the 
appropriate detection limits. 

The analysis requested was NOX by EPA Method 7A. 

Review d an App oved y: &L 
'Kenneth Mueller , C . H . M.M. 
Project Manager 

American Council 01 Independent Laboratories 
International Association 01 Environmental Testing Laboratories 

Amerlcon Asociatlon tor Laboratory Accreditation 

IT Analytical Services 11499 Chester Road, ChclnnaU. OB 45246 (513) 782-4700 €a?.!.89 



Client: Miles Laboratories 
Work Order: 3255 
01325501 IT ANAWTICAL SERVICES 

CINCINNATI, OH 
(513) 782-4700 

111. Quality Control 

Immediately following the analytical data for the samples can be found the PAlQC 
information that pertains to these samples. The purpose of this information is to 
demonstrate that the data enclosed is scientif ically valid and defensible.' This 
QA/QC data is used to assess the laboratory's performance during the analysis of 
the samples it accompanies. All quantitations were performed within the calibrated 
range of the analytical instrument. 

IV. Comments 

Method 7A states that samples should not be held more then four days between 
sampling and recovery. The samples were collected on 1/15/94 and received in the 
laboratory 1/19/94 and recovered on 1/20/94. 

- 

682.1.89 



Client: Miles Laboratories 
Work Order: 3255 
01325502 ITANALYTICALSERVICFS 

CINCINNATI, OH 
(513) 782-4700 

M-NOX- 3 B 

H-NOX-3C 

H-NOX-3D 

H-NOX-4A 

M-NOX-4B 

PI-NOX-4C 

M-NOX-4D 

Detection Limit 

Analytical Results, Total ug 

Lab sample ID 

AC6216 
------------- 

AC6217 

AC6218 

AC6219 

AC6220 

AC6221 

AC6222 

AC6223 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

Run 1 
Run 2 
Average 

NOX 

1890 
1900 
1900 

2110 
2100 
2110 

2060 
2050 
2050 

1870 
1860 
1870 

2020 
2040 
2030 

2190 
2180 
2190 

2200 
2140 
2170 

2240 
2210 
2220 

---- --_ 

120 



Client: Mile8 Laboratories 
Work Order: 3255 
01325503 lTANAL~cALSERvICEs 

CINCINNATI, OH 
(513) 782-4700 

Quality Aasurance Data 

Quality Control 
Standard Reference Solution8 

Theoretical Analytic1 Percent 
Analyte Value Value Recovery 

Audit I 3 0 8 0  

NOX 125 mg/DSCM 129.0 mg/DSCM 103 

129.8 mg/DSCM 104 

Average 129.4 mg/DSCM 104 

- - - --- - -- -- - - --- -- --------- -------- 
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INTERNATIONAL TECHNOLOGY CORPORATION 

APPENDIX E 
CALIBRATION DATA 



Title: E-2 
Date: 3/23/92 

APPENDIX E 

CALIBRATION PROCEDURES AND RESULTS 

E- 1 



I I. 

Ttle: E-2 
Date: 3/23/92 

CALIBRATION PROCEDURES AND RESULTS 

All of the equipment used is calibrated in accordance with the procedures out- 

lined in the Qualitv Assurance Handboo k for Air Pollution Measurement Svstems. Vol- 

yme Ill.* The following pages describe these procedures and include the data 

sheets. 

*EPA 600/4-77427b. 



Title: E-2 
Date: 3/23/92 

i- Nozzle Diameter 

Each nozzle used in these tests is calibrated by making three separate mea- 

surements and calculating the average. If a deviation of more than 0.004 inch is found 

between any two measurements, the nozzle is either discarded or reamed out and 
remeasured. A micrometer is used for measuring. These calibration data are shown 

in the following Noule Calibration data sheet(s). 

r' 

c 



NOZZLE CALIBRATION 

Where: 

D 1. 2. 3 = rozzle dlameler measured on a drlferern darneler. in 
Tderam? = measure mihln 0 GI1 n 

80 = maximm dflererwz m any two meawrerrents. in 
Toherance= 0004 m 

0 a q  = average d 01. 02. ard 03 



Title: E-2 
Date: 3/23/92 

Pitot Tube Calibration 

Each pitot tube used in sampling is constructed by ITAOS and meets all re- 

quirements of EPA Method 2, Section 4.1.* Therefore, a baseline coefficient of 0.84 

is assigned to each pitot tube. The following pages show the alignment requirements 

of Method 2 and the Pitot Tube Inspection Data Sheet(s) for each pitot tube used 

during the test program. 

’40 CFR 60, Appendix A, July 1989. 
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Title: E-2 
Dale: 31231 I?! 

f 

P 
r 

L 

I .: 

FLOW 7 1  6 B FLOW 1 1  ------- --- 
LONGITUDINAL 

TUBE A X I S  -_------ 
A 

/- 
\ 

c- -- 

Types of face-opening misalignment that can result from field use or improper 
construction of Type S pitot tubes. These will not affect Cp as long as a, and a, are 
<lo*, 8, and B, are <5* ,  z is <0.32 (1/8 in.), and w is <0.08 cm (1/32 in.). 



Title: E-2 
Date: 3/23/92 

I I 

TRANSVERSE I I 

----- It. FACE 4 
OPENING ' PLANES ' 

( e )  ENOVIEW 

A-SIDE PLANE 

NOTE : 
LONG TUBE I TU0 A X I S  INAL [*-$I: E 1 . 0 5  Ot I P 1. 1.50 Ot 

___) 

'A E - - -  -- 
0.48 cm s at I 0.95 cm 
(3/16 I n . )  (3 /8  i n . )  B-SIDE PLANE 

Properly constructed Type S pitot tubes shown in: (a) end view, face opening 
planes perpendicular to transverse axis; @) top view, face opening planes parallel to 
longitudinal axis; (c) side view, both legs of equal length and centerlines coincident 
when viewed from both sides. Baseline coefficient values of 0.84 may be assigned to 
pitot tubes constructed this way. 



PITOT TUBE INSPECTION DATA SHEET 

(11 ( t 2  
degrees degrees 

0 
<lo" 

0 
< l o o  

Pilol Tube No. cy5 Dale /:/p'?fJ liispecfor k/ b 
I' 1 1'2 

degrees degrees 

0 
4 0  

0 
4" 

01 P 
inches inches 

-371 /. r-6 
0.185 ?; PI ~0.380 - 

1.05 01 1.50 01 
inches inches 

,3 96 ., Y.r] 
- - 

Y cp 
degrees degrees 

I 1 - - 

Pl 
inches 

Psin(Y) PsidQ) 
inches inches 

' o r 7  -02 7 
c0. 125 ~0.03125 

p2 
inches 

' 9 2 1  
1.05 DI <Pz ~ 1 . 5 0  Dl 

IP1 - p21 Meet 
inches speaficalions 

+ ou3 /, 

<0.010 



‘1 1 
degrees 

0 
<loo 

((2 s 1 1’2 
degrees degrees degrees 

0 0 0 
<loo  <So < 5 O  

DI 
inches 

3 72 
0.1 85 S PI <0.380 

P 1.05 DI 1.50 Dt 
inches inches inches 

/. 03- ‘ 3F /  -5-5-27 
- - - 

Checked by H6 Dale : / 3 / 7 y  

Y 
degrees 

- 
/ 

cp PsinM PsinW 
degrees inches inches 

0 . u / 8  0 
- <O. 125 <0.03125 

P1 
inches 

, 5 6 9  
1.05 01 <PI 41.50 DI 

p2 ip1 - P2I Meet 
inches inches specificalions 

, 5 G 2  . C 6 7  J 
1.05 DI <P2 <1.50 DI <0.010 



Title: E-2 
Date: 3/23/92 

Dry Gas Meter and Orifice Meter 

The following page shows the Calibration Setup used for the initial and post-test 

calibration. A wet-test meter with a 2-cubic-feet-per-minute capacity and r 1 percent 

accuracy is used. The pump is run for approximately 15 minutes at an orifice 

manometer setting of 0.5 in.H20 to heat up the pump and wet the interior surface of 

the wet-test meter. The information in the following example Calibration Data Sheet is 

gathered for the initial calibration; the ratio of accuracy of the wet-test meter to the dry- 

test meter and the AH@ are then calculated. 

Post-Test Meter Calibratlon Check 

A post-test meter calibration check is made on each meter box used during the 

test to check its accuracy against the last calibration check. This post-test calibration 

must be within r 5  percent of the initial calibration. The initial calibration is performed 

as described in APTD-0576. The post-test calibration is performed by the same 

method. Three calibration runs are made by using the average orifice setting obtained 

during each test run and setting the vacuum at the maximum value obtained during 

each test run. The post-test calibration check indicated that all three runs for each 

meter box were within the k 5 percent range allowed by EPA Method 5.* 

data sheets are included in the following pages. 

The Particulate Sampling Meter Box Initial Calibration and Post-Test Calibration 

40 CFR 60, Appendix A, July 1990. 



METER BOX 

COKlFwL 
VALVE 

Calibration setup. 

Title: 
Date: 

E-2 
3/23/92 

Calibration data sheet. 
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Title: E-2 
Date: 3/23/92 

I-' Stack Thermocouples 

Each thermocouple is calibrated by comparing it with an ASTM9F thermometer 

at approximately 32. F, ambient temperature, 100' F, and 500-F. The thermocouple 

read within 1.5 percent of the reference thermometer throughout the entire range when 

expressed in degrees Rankine. If the stack gas is saturated with moisture, the thermo- 

couple is calibrated at 10' intervals between 70' and 180.F using a water bath. The 

thermocouple agreed within +2'F of the reference thermometer over the entire range. 

The thermocouples may be checked at ambient temperature at the test site to verify 

the calibration. Calibration data are included in the following Thermocouple Calibration 

Data Sheet(s). 

1. 
P 
r- 
r 



r 

! : 
I- 

I .  

!- 
I 

'r- 
I 

I 1  . 
... 
( j  
a .  

i 1: 

; c  
c 

I[ 
. E  
I 
1 
I 
I 
I 
I 

i 4 .  1. 

Reference 
point no. 

THERMOCOUPLE CALIl3RATIOtJ DATA SHEET 

Reference 
thermometer Thermocouple 
temperature temperature Ditference 

Source' O F  O F  Yo" 

Date: 1.1 2 7 / 9 3  Thcrniocoupla NO: 6 70 
Cali brat or: Hdh d J / d  Reference: #?7W* 3r 
Range: 

c 1 2 

Source: 1) Ice bath 
2) Ambient 
3) Waterbath 
4) Oil balh 

'* Percent difference. 

Bferrtnce lemp. O R  - t h e r m o c o ~  temn. "q 
(Reference temp. OR) 

where O R  = O F  + 460 

Each percent dilfererice niilsl be less Hian or equal to f.5:;. 



DIGITAL iNDlCATOR CALIBRATION 
DATA SHEET 

5 

6 

7 

8 

9 

10 

DATE: > 29-93 INDICATOR: YT- 4 
OPERATOR: z, &e.,%? 

400  

500  

1000 . 

1300 

1600 

1900 

Equivalent 

Number 

l I  0 

2 100 

3 I 200 

4 I 3 0 0  

Digital Indicator 
Temperature, O F  Difference, 

Tdi i % 

0 l o  

I 
I ,15 

I 

497 I e 3 1  

'PERCENT DIFFEHENCE MUST BE LESS THAN OR EQUAL TO 0.5% 

vet "F - Tdi, O F )  

% DIFFERENCE = x 100 
CTe, O F  + 460) 

Checked By 110 0a:e 1/7/+ 



DIGITAL INDICATOR CALIBRATION 
DATA SHEET 

Test Point 
Number 

INDICATOR: -- f 1 - 5- 

Equivalent Digital Indicator 
Temperature, O F  Temperature, O F  Difference,. 

Te T d  I Yo 

'?ERCENT DIFFERENCE MUST BE LESS THAN OR EQUAL TO 0.5% 

(le, "F - Tdi. O F )  

(Te, "F + 460) 
%DIFFERENCE = x 100 



i Title: E-2 
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Dry Gas Thermocouples and lmplnger Thermocouples 

The dry gas thermocouples are calibrated by comparing them with an ASTM3F 

thermometer at approximately 32' F, ambient temperature, and a higher temperature 

between approximately 100 and 200 e F. The thermocouples agreed within 5 * F of the 

reference thermometer. The impinger thermocouples are checked in a similar manner 

at approximately 32.F and ambient temperature, and they agreed within 2'F. The 

thermocouples may be checked at ambient temperature prior to the test series to 
verify calibration. Calibration data are included in the following Dry Gas Thermometer 

and lmpinger Thermocouple Calibration Data Sheet(@. 



DRY GAS THERMOCOUPLE CALIBRATION DATA SHEET 

Reference 
point no. 

1 

2 

3 

Date: 12- aq-73 Thermocouple No: FT- 4 

Source' 

1 

2 

3 

Calibrator: X. 6 eeSe  Reference: f t s  T M -3F 

Reference 
thermometer 
temperature 

"F 

Thermocouple 
temperature Difference 

OF O F "  

Reference 
point no. 

1 

2 

3 

7 0  I 7 0  I o  

Reference 
thermometer Thermocouple 
temperature temperature Difference 

Source' . OF . OF OF" 

1 7 0  bq I 
2 3a-- 37 2 

3 \66 + 

3a- I 35  1 3  

Source: 1) Ambient 
2) Ice bath 
3) Water bath 

* *  Difference must be less than 5°F at both points. 

Checked by Date (J /y  



DRY GAS THERMOCOUPLE CALIBRATION DATA SHEET 

Reference 
point no. 

,-T- 5 
Date: 4- 3.7 --73 Thermocouple No: 7 

Calibrator: 7 . d eq.<Q Reference: f, yT j4  

Reference 
thermometer 
temperature 

Source' O F  

Inlet 

Thermocouple 
temperature 

O F  

Difference 
OF" 

1 1 6s 

Outlet 

Reference 
point no. 

I 1 I 
Reference 

thermometer 
temperature 

Source' "F 
temperatuie 

JF 

I 1 I 1 I 6% 

Difference 
O F "  

I 2 I 2 I 36 

ThermocouDle I 

* Source: 1) Ambient 
2) Ice bath 
3) Waterbath 

* *  Difference must be less than 5°F at both poinls. 



I FA PING E R TH E ll kl 0 C 0 UP L E CALI 8 I7 /\TI 0 N D AT!. S li E ET 

Date: I - 7 - 5 3  - Thermocouple No: 3 -2 \ 
Calibrator: (2% # C i s  Reference: AsTpq 

1 

I I 

1 

Reference L point no. Source' 

I 2 2 

Source: 1) Ambient 
2) Ice bath 

Reference 

3 3  34 

Di f le re nce 

* *  Difference must be less ilian 2'1- at boll) points. c 

u 
0 
r: 
G 
I' 

Checked by @ Date $h?h# 

1 



IMPINGER THERMOCOUPLE CALIBRATION DATA SHEET 

Reference 
point no. Source' 

1 1 

2 2 

Date: /2". 92 Thermocouple No: -2- - yy 
Calibrator: /? Reference: # 3 / n  3F 

Reference 
thermometer Thermocouple 
temperature temperature Difference 

"F OF OF" 

($9 bq 0.0 

3 s  3s- 0 

Source: 1) Ambient 
2) Ice bath 

**  Difference must be less than 2OF at both points. 

Checked by , Date /?y/qp 



r 

Reference 
thermometer 

Reference temperature 
point no. Source' O F  

1 1 70 

2 2 34 

P. 

[ 
r 

Thermocouple 
temperature Difference 

"F O F * *  

71 I 
3 5  I 

I FA PIN G E R TH E n M 0 C 0 U P LE C A L I B A TI 0 El DATA S I I E ET 

Date: 1 - 1viL.I - Thermocouple No: 1- 94 
Calibrator: \J: &. ell QJ Reference: A G f M  

Source: 1) Ambient 
2) Ice bath 

* *  Difference must be less Ihan 2'F at both points. 

Checlted by m& Dale //q7d 
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Title: E-2 
Date: 3/23/92 

Trip Balance 

The trip balance is calibrated by comparing it with Class-S standard weights, 

and it agreed within 0.5 g. Calibration data are shown in the following Trip Balance 

Calibration Data Sheet(s). 



TRIP BALANCE CALIBRATION DATA SHEET 

Balance 
No. 

422 

Date Cali brator I* ss determined 

50 g Error 

50 ‘0 

50 0 

w7 13 

50 0 

19.8 2 

!9,9 I 

r9.q I I 

Error must not exceed 0.5 grams at each point. 

Checked by & C2l.01‘ Dale 1 - 6  - 9 3  
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Title: E-2 
Date: 3/23/92 

Barometer 

The field barometer is calibrated to within 0.1 in.Hg of an NBS-traceable 

mercury-in-glass barometer before the test series. It is checked against the reference 

barometer after each test series to determine if it reads within 0.2 in.Hg. The barome- 

ter read within the allowable limits each time. Calibration data are included in the 

following Barometer Calibration Log(s). 



i 

r l3AROI.IETEII CAL I IIIIAT I O N  LOG 

1 .  

f') 

POST-TEST 
r. 

*Darotiieter i s  adjusted so tha t  d iFference does not exceed 0.05 i t i .  Ikt. 
**Uarotiieter i s  .- not adjuslcd. I f  d i f fe re l ice  exceed 0.10 iii. llg, inFo&yroject 

iita itager iniiied i a t  el y . 

..  
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I- Orsat Analyzer 

I- The Orsat analyzer is calibrated before the test series by determining the per- 

centages of carbon dioxide and oxygen in a calibration gas containing known percent- 

ages of each. The analyzer read within 0.5 percent of the known values. Calibration 

data are shown in the following Orsat Calibration Data Sheets. r 

r 

c 
c 
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Reference Gas: Matheson Gas Products, I n C .  
Cy1 inder No. 4 
Control No. 
Ana lvs is :  C0,- 4*76 ,% 

L 
02- 7.rz % 
co- i t  v 

O R S A T  CALIBRATION DATA SHEET 

Orsa t No. : 14 a Gas: 




