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INTRODUCTION

Purpose:

The purpose of this sampling project was to determine concentrations and emission rates of
carbon monoxide on two sources designated as the Kiln Exhaust and the Sawdust Dryer Exhaust
located at the Statesville Brick Company faciiity in Statesville, North Carolina. The results of
the sampling and the documentation provided in this report will be used internally by Statesville
Brick Company for engineering purposes. Data provided in this report will be compared to
published emission factors for similar processes and used in the preparation of a Title V permit

application.

Outline of Test Program:

Stationary source sampling was performed November 29, 1994 by the Air Monitoring Division
of Trigon Engineering Consultants, Inc. at the Statesville Brick Company facility in Statesville,
North Carolina. Three 1-hour sampling runs were conducted simultaneously at the Kiln Exhaust
and Sawdust Dryer Exhaust serving the Tunnel Kiln. United States Environmental Protection
Agency (US EPA) Reference Test Methods 1 through 4 and 10 were used for the determination
of carbon monoxide. Carbon monoxide sampling was performed utilizing a2 Thermo
Environmental Instruments, Inc. (TECO) Model 48 analyzer. The TECO Model 48 is a gas
filter correlation (GFC) non-dispersive infrared (NDIR) analyzer. The carbon monoxide
analyzer system was calibrated with US EPA Protocol 1 gas standards. All sampling and
analytical procedures used were those established by the US EPA in standard reference test
methods and appropriate state-of-the-art analytical procedures. The test runs were conducted

during normal operating conditions.




Test Participants:

The project was managed by Mr. Tom E. Wynn, Project Manager, Trigon Engineering
Consultants, Inc. The test team also included Messts. Brian L. Wrenn and Bryan L. Starnes
of Trigon Engineering Consultants, Inc. Sampling was coordinated by Mr. Brad Brown,
Statesville Brick Company.

The following sections of the report detail the summary of results, process description, sampling
and analytical procedures, and quality assurance/quality control measures implemented in this

project.
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PROCESS DESCRIPTION

The tunnel kiln is a continuous push, 12-brick wide Harrop; the length of the kiln is 290 feet
and it holds 28 cars. There are 6,336 standard brick on each car.

The exhaust from the kiln is divided into two ducts: one goes out through the roof and is called
the kiln exhaust; the second goes to the sawdust dryer and through a cyclone and exhausts as
the sawdust dryer exhaust. A gate at the entrance to the two ducts allows slight adjustments in
the hot air flow to the dryer. Approximately 95 percent of the total exhaust flow goes to the

sawdust dryer. Figure 1 details the process air flow schematic for the Tunnel Kiln.

Production documentation was compiled by Statesville Brick. During the testing, production was
at maximum capacity. The kiln was fired with a hardwood/softwood mixture of dry sawdust
at a rate of 3,200 pounds per hour. As a result, "ware" or brick was finished at a rate of 19,475
pounds per hour.
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Figure 1
Process Air Flow Schematic




SUMMARY OF RESULTS

Presentation: _
Tables 1 and 2 present the summary of results for the carbon monoxide sampling at the Kiln

Exhaust and Sawdust Dryer Exhaust, respectively. A synopsis of the pollutant emissions is
provided in the following table: '

Carbon Monoxide
Concentration Units/Sampling Location Kiln Exhaust Sawdust Dryer Exhaust
parts per million, (ppm) 88.0 65.2
pounds per dry standard cubic 6.39E-06 4.73E-06
foot, (Ibs/dscf)
pounds per hour, (Ibsl=hr) 1.96 3.77 !

Detailed sampling results and example calculations are presented in Appendix A. Field data
sheets are presented in Appendix B. Method 10 data reduction tables can be found in Appendix

C.




TABLE 1

Summary of Results, Carbon Monoxide Sampling

Kiln Exhaust
Run Number 1 2
Date 11/259/94 11/29/94
Run Duration, Minutes 60 60
Sample Time, 24-hour clock 1139-1239  1239-1339
Average Stack Gas Temperature, °F 512.0 524.0
Average Stack Gas Velocity, ft/sec 16.84 15.76
Stack Gas Volumetric Flow Rate*, 4908.7 4870.0
dry standard cubic feet/minute (DSCFM)
Stack Gas Volumetric Flow Rate, 11863.3 11102.4
actual cubic feet/minute (ACFM)
Carbon Monoxide:
Sample Identification 4166-01 4166-02
C.4r Concentration, ppm 83.6 90.8
Coax Concentration, ppm 80.3 87.2
Concentration, lbs/dscf* 5.83E-06 6.33E-06
Emission Rate, 1bs/hr 1.72 1.85

: * 68°F, 29.92 inches Hg

3
11/29/94
60
1413-1513
531.0
19.22
5475.8

13538.2

4166-03
100.5
96.5
7.01E-06
2.30




TABLE 2
Summary of Results, Carbon Monoxide Sampling
Sawdust Dryer Exhaust

Run Number

Date '

Run Duration, Minutes

Sample Time, 24-hour clock
Average Stack Gas Temperature, °F
Average Stack Gas Velocity, ft/sec

Stack Gas Volumetric Flow Rate*,
dry standard cubip feet/minute (DSCFM)

Stack Gas Volumetric Flow Rate,
actual cubic feet/minute (ACFM)

Carbon Monoxide:
Sample Identification
Coir Conr':éntréi"ioﬁ; ‘ppm
C, e Concentration.ppm "
Concentration, 1bs/dscf*
Emission Rate, Ibs/hr

* 68°F, 29.92 inches Hg

1
11/29/94
60
1139-1239
198.0
64.80
13365.7

18466.9

4166-04
61.4
59.3
4.30E-06
3.45

2
11/29/94
60
1239-1339
183.0
63.68
13236.3

18149.4

4166-05
67.1

64.8
4.70E-06
3.73

3
11/29/94
60
1413-1513
190.0
64.28
13230.0

18319.6

4166-06
74.0
71.4
5.19E-06
4.12




SAMPLING AND ANALYTICAL PROCEDURES

General:

The sampling and analytical procedures used during the Statesville Brick Company test program
are discussed in this section. The procedures used were those established by the US EPA and
North Carolina Department of Environment, Health and Natural Resources. Sampling runs were

conducted in triplicate to validate the sampling.

The US EPA methods used in this test program were Method 1 for the location of sampling
ports and points, Method 2 for the determination of cyclonic and volumetric flow rates, Method
3 for the determination of dry molecular weight of the stack gas, and Method 4 for the
determination of moisture in the stack gas. Sampling and analysis for carbon monoxide was
determined according to Method 10. These methods are available in the Code of Federal
Regulations or by request from Trigon. - An overview of the sampling system, analytical and

data reduction procedures used in this test program are provided in the following section.

Carbon Monoxide Sampling and Analysis:

Sampling for carbon monoxide was performed according to EPA Method 10. A continuous gas

sample was extracted from a sampling point and collected in a leakfree, evacuated tedlar bag. -

Each sample was then analyzed for carbon monoxide (CO) using a gas filter correlation (GFC)
non-dispcrsive_infrared (NDIR) analyzer. The principal components of the sampling system
were sequentially:

* A sample probe with cooling coil and particulate filter;

* Sample transfer line, sample pump and Tedlar bag;

* A GFC NDIR analyzer and EPA Protocol 1 calibration gases; ’

* A single pen strip chart recorder to permanently record data.

The instrumentation used was a TECO Model 48 analyzer. The TECO Model 48 exceeds those
specifications described in Section 4 of Method 10. The CO measurement system was calibrated

utilizing multipoint EPA Protocol 1 calibration gases at approximately 30% and 60% of span.

8
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Prior to and after the test series, instrument calibration and drift checks were performed.
During the initial calibration and subsequent drift determinations calibration gases were sent
directly to the analyzer for comparison to their certified concentrations. The acceptable initial
analyzer calibration tolerance was 4-2 percent of the span. At the conclusion of the analysis
procedures a drift check was performed on the instrument. A drift response of less than 3
percent of span for the zero and the upscale calibration gases were required in order to consider

the test runs valid.

Sampling Ports and Points:

The dimensions of each sampling site and the location of the sampling ports and points are
detailed ip Figures 2 and 3. Method 1 sampling criteria was maintained. Each stack was
divided into maximum equal areas as specified in EPA Method 1 for volumetric flow
measurement. Sample runs were 60 minutes in duration. During each run, a continuous bag
sample was extracted from a single sampling point which was representative of the average stack

velocity. The gaseous sample in the tedlar bag was then analyzed for CO.
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Location of Sampling Ports and Points
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QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC)

Discussion:

Trigon Engineering Consultants, Inc., Air Monitoring Division has established quality assurance
and quality control (QA/QC) guidelines for providing the highest quality sampling and analytical
data from source tests. These QA/QC procedures were implemented to ensure the acceptability
and reliability of the data generated.

In summary, a high degree of data quality was maintained throughout this project. All field
equipment and instrumentation leak check and calibration QA criteria were met. Quality control
procedures for Method 10 were followed including equipment pre- and post-test calibrations
utilizing EPA Protocol 1 gas standards. Data reduction documentation is reported in Appendix
C. Copies of all the calibration data including the EPA Protocol 1 calibration gas certificates

can be found in Appendix D.

Field data and audited data reduction results were entered into Trigon’s Air Quality Data System
by an environmental scientist, independently audited by the project manager, and reviewed by

the Quality Assurance Manager for verification of data. After QC review by the QA Manager,

the Division Manager verified the final report for completeness and reasonableness of data. The -

report was returned to the Project Manager for final review and preparation of the final draft.
The report requires the signature of the Project Manager, QA Manager, and the Division
Manager before release to the client. Data and final reports are archived in a secured area for

a minimum period of three years.

Trigon’s field and laboratory test equipment has been maintained and calibrated in accordance
with quality assurance procedures established by the US EPA in the Quality Assurance
Handbook for Air Pollution Measurement Systems: Volume III. Equipment calibrations

including pre-test and post-test calibration data are presented in Appendix D.
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APPENDIX A

SUMMARY OF RESULTS AND EXAMPLE CALCULATIONS
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SUMMARY OF RESULTS

EPA REFERENCE METHOD 10
Determination of Carbon Monoxide Emissions

Statesville Brick Company
Statesville, North Carolina

Kiln Exhaust

Run Number

Date:
TT
PB
Sp
PS
Bws
PMV
MFD
P02
PC02

CP
DPS

VS
AS
Qs
QA

Net Time of Test, min.

Barometric Pressure, in. Hg

Static Pressure, in. Hg

Stack Pressure Absolute, in. Hg

Moisture Content of Gas Stream

Percent Moisture

Mole Fraction Dry Gas, Percent

Percent Oxygen, Dry

Percent Carbon Dioxide, Dry

Mole. WT. Stack Gas, Dry Basis, Ib/lb mole
Mole. WT. Stack Gas, Wet Basis, Ib/Ib mole
Pitot Tube Coefficient

Avg. Sqrt Delta P, in. H20

Avg. Stack Temp., Deg. F

Avg. Stack Velocity, ft/sec

Area Stack, Ft2

Gas Volume Flow, Dry Std. Cond., CFM
Gas Volume Flow, Actual, CFM

1

11/29/94

60
29.60
-0.002
29.598
0.230

23.0
0.770
17.5
4.0
29.340
26.732
0.84
0.21
512.0
16.84
11.74
4908.7
11863.3

2 3
11/29/94  11/29/94
60 60
29.47 29.50
-0.002 -0.002
29.468 29.498
0.170 0.230
17.0 23.0
0.830 0.770
17.5 17.0
4.0 4.0

29.340 29.320
27.412 26.716
0.34 0.84
0.20 0.24
524.0 -531.0
15.76 19.22
11.74 11.74
4870.0 5475.8
111024  13538.2
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v SUMMARY OF RESULTS

EPA REFERENCE METHOD 10

Determination of Carbon Monoxide Emissions

Statesville Brick Company

Statesville, North Carolina

Kiln Exhaust
Carbon Monoxide Concentrations and Emission Rates
Cndir CO Concentration as Measured, ppm 83.6 90.8 100.5
Cstck CO Concentration in stack, ppm 80.3 87.2. 96.5
CAN CO Concentration, lbs/dscf 5.83E-06 6.33E-06 ' 7.01E-06
CAW CO Emission Rate, Ibs/hr 1.72 1.85 2.30
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SUMMARY OF RESULTS

EPA REFERENCE METHOD 10
Determination of Carbon Monoxide Emissions
Statesville Brick Company

Statesville, North Carolina

Kiln Exhaust

Example Calculations Run 1

Stack Pressure Absolute, in. Hg

PS=PB-SP = 29.598
Mole Fraction Dry Gas, Percent
100 - PMV
MFD = = 0.770
100

Mole. WT. Stack Gas, Dry Basis, 1b/lb mole
MD = 0.44 * %CO2 + 0.32 * %02 + 0.28 * (100 - %2CO2 - %02) = 29.34

Mole. WT. Stack Gas, Wet Basis, Ib/lb mole
MW = MD * MFD + (18 *(1 -MFD)] = 26.732

Avg. Stack Velocity, ft/sec
VS = 85.49 * CP * DPS * SQRT (TS + 460)/(PS * MW) = 16.84

Gas Volume Flow, Dry Std. Cond., CFM
1059 * VS * PS * AS * (1-Bws)
QS = e = 4908.7
TS + 460

Gas Volume Flow, Actual, CFM
QA= AS*VS*60 = 11863.3

Carbon Monoxide in Stack, ppm
Cstck = Cndir * (1 - (%C02/100)) = 80.3

Carbon Monoxide Concentration, Ibs/dscf

(At Standard Conditions)

CAN = Csick * 7.263E-8 = 5.83E-06
Carbon Monoxide Emission Rate, Ibs/hr

(At Standard Conditions)

CAW =60*CAN*QS = 1.72

Standard Conditions 68 Deg. F,29.92 in. Hg

A4




? SUMMARY OF RESULTS
EPA REFERENCE METHOD 10
Determination of Carbon Monoxide Emissions

Statesville Brick Company

Statesville, North Carolina

Sawdust Dryer Exhaust
Run Number - _ .1 2 3
Date: 11/29/94  11/29/94  11/29/94
TT  Net Time of Test, min. 60 60 60
PB  Barometric Pressure, in. Hg : 29.60 29.47 29.50
SP  Static Pressure, in. Hg 0.056 0.056 0.056
PS  Stack Pressure Absolute, in. Hg 29.656 29.526 29.556
Bws Moisture Cpntent of Gas Stream 0.090 0.100 0.100
PMV Percent Moisture 9.0 10.0 10.0
MFD Mole Fraction Dry Gas, Percent | 0.910 0.900 0.900
P02 Percent Oxygen, Dry 17.5 17.0 18.0
PC02 Percent Carbon Dioxide, Dry 3.5 3.5 3.5

MD  Mole. WT. Stack Gas, Dry Basis, 1b/Ib mole 29.260 29.240 29,280
MW  Mole. WT. Stack Gas, Wet Basis, Ib/lb mole 28.247 28.116 28.152

CP  Pitot Tube Coefficient 0.84 0.84 0.84
DPS Avg.Sqrt Delta P, in. H20 1.02 1.01 1.01
TS  Awvg. Stack Temp., Deg. F 198.0 183.0 190.0
VS  Awvg. Stack Velocity, ft/sec 64.80 63.68 64.28
AS  AreaStack, Ft2 4.75 4.75 475
QS  Gas Volume Flow, Dry Std. Cond., CFM 13365.7 132363  13230.0
QA  Gas Volume Flow, Actual, CFM 18466.9 18149.4 18319.6

A-5




SUMMARY OF RESULTS
. EPA REFERENCE METHOD 10

Determination of Carbon Monoxide Emissions

Statesville Brick Company

Statesville, North Carolina

Sawdust Dryer Exhaust
Carbon Monoxide Concentrations and Emission Rates
Cndir CO Concentration as Measured, ppm 61.4 67.1
Cstck CO Concentration in stack, ppm 59.3 64.8
CAN CO Concentration, Ibs/dscf 4.30E-06 4.70E-06
CAW CO Emission Rate, Ibs/hr 3.45 3.73

74
71.4
5.19E-06
412




SUMMARY OF RESULTS

EPA REFERENCE METHOD 10
Determination of Carbon Monoxide Emissions
Statesville Brick Company

Statesville, North Carolina

Sawdust Dryer Exhaust

Example Calculations Run 1

Stack Pressure Absolute, in. Hg
PS=PB-SP = . 29.656

Mole Fraction Dry Gas, Percent
100 - PMV
MFD = = 0.910
100

Mole. WT. Stack Gas, Dry Basis, 1b/lb mole
MD = 0.44 * %C0O2 + 0.32 * %02 + 0.28 * (100 - %CO2 - %02) = 29.26

Mole. WT. Stack Gas, Wet Basis, Ib/lb mole
MW = MD * MFD + [18 *(1 -MFD)] = 28.247

Avg. Stack Velocity, ft/sec
VS = 85.49 * CP * DPS * SQRT (TS + 460)/(PS * MW) = 64.80

Gas Volume Flow, Dry Std. Cond., CFM
1059 * VS * PS * AS * (1-Bws)
QS = = 13365.7
TS + 460

Gas Volume Flow, Actual, CFM
QA = A_S *VS*60 = 18466.9

Carbon Monoxide in Stack, ppm
Cstck = Cndir * (1 - (%C02/100)) = 59.3

Carbon Monoxide Concentration, lbs/dscf

(At Standard Conditions)

CAN = Cstck * 7.263E-8 = 4.30E-06
Carbon Monoxide Emission Rate, Ibs/hr

(At Standard Conditions)

CAW=60*CAN*QS = 3.45

Standard Conditions 68 Deg. F, 29.92 in. Hg

AT
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E?A Method 1

Determination of Sampling Ports and Points

Client (\‘Ir\{{"av:“u Reve

City/State

f':‘f\."-« 1A L <.h\c t

Sampling Location 1 IR

Sampling Location Pimensions:

From Far Wall to Qutside of Port

50,5
Nipple Length __(L_Q_

Depth of Duct 4457
Width (Rectangular Duct) __ 3%

Equivalent Diameter Calculation (DE):
2 x Leogth x Width 2( 4537 )

S

AL

Date )'J..‘;/Gi

DE = --- = = 40931
Length + Width (s + 3% )
Distance From Ports to Nearest Flow Disturbance:
Upstream Downstream
LI L1} A
Dimensions in Inches 33 !
Duct Diameters 0¥ 5.5,
Stack Area, in Square Feet e
Calculations By O
- Location of Treverse Polnts In Clroular Stacks
4 s | a 1 IF
1 67 44 3z 16 21
2 250 M6 105 52 61 tadk g
3 750 2.6 194 166 L8 LM < ] . '
11 . L = i<
P 93.3 0.4 323 6 17.7 ) e : 4.ug / ity
s 854 .7 11 250 2 I6.c 3.3 I 19.3%
1 95.6 80.6 458 156 rd o i e
7 2.5 774 &4 <6 2225 I 295
) 96.8 85.4 750 4 lo.c , 305 l . 1748
? 9L8 823 - \/ iy \j/
3 . L
10 914 882 2 R o 4o L5
u 933
i2 919
R N . SR AR
Lacation of Teaversa Points n Ractangular Stacks
2 3 4 s [ 1 $ y e 1 11
t {20 lwer s [wo |83 |1 ]63 |56 {s0]as]4z
x (150 |s00 | 315 |00 |250 {204 g8 | 167 | 150 [us |12s
3 533 [s2s {300 {417 [357 [ 03 {278 j250 [ o7 |20
4 g5 |00 [ 583 |s00 {438 | 389 350 | 318 | 292
5 560 {750 {843 {563 s00 laso {09 [ars
% ou7 [ 786 [ eos a1 [ss0 |s00 {458
7 929 |83 722 |as0 {991 | sz
1 938 |23 | 750 |82 |62
’ w44 {850 |73 {7os
10 950 | 864 | 792
i 935 | 875
12 958
B-2
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EPA Method 1 1
Determination of Sampling Ports and Points

Client \“hkﬁv:“u Rk City/State S’é{éﬁ‘/%]

fs‘(\,ﬂ.a-sri !' S*M t_ Date u !J—-?/ﬂ'!’

Sampling Location \l {\ i
o
Sampling Location Dimensions: _
From Far Wall to Outside of Port 50.5
Nipple Length fg o4
Depth of Duect H 4.5
Width {(Rectangular Duct) 3%

Equivalent Diameter Calculation (DE):
2 x Length x Width 2( We)( 3% )
DE = =
Leogth + Width ( @S+ 3% )

1
[0 |
i

L |

= #5933

Distance From Ports to Nearest Flow Disturbance:

Upstream Downstream
L 1] '
Dimensions in Inches 33 A
Duct Diameters 0¥ g9
Stack Area, in Square Feet ___l_’__’!‘z’__
Calculations By Aoy
. Location of Traverse Points In Circulac Stacks
P P "8 0 - 7
1 67 44 12 6 21
2 250 146 10.5 82 67
3 750 29.6 194 146 113 -
. Uy, i G ¥l
4 93.3 0.4 123 6 e 1 1k J4.5 dug (. o
5 854 61.7 42 250 2 1 o : i3. }{ l 9.7
6 954 80.6 5.8 356 3 i -
7 298 74 64 - .6 : 2225 l 282
s 96.5 854 5.0 q Jo.c L 310y | . 015
9 L8 823 - .
” o vy S |ano Vi Yo X v 405
1 933
z 19

e Lom e n e

Location of Truvarse Points [n Rectanguiar Stacks

2 ¥ 4 L § 7 [ L4 10 1] 12
1 f250 J167 {125 |10 ] 83 | 71 [ 63 | 56 |50 |45 | 42
2 {750 [ 500 |35 | X0 |50 314 | 185 | 16T | 150 | 3.6 | 125
3 833 | 628 500 [4L7 |57 §313 |208 | 250 |07 | 208
4 875 [700 [ 583 | 500 | 438 1389 | 350 [3.8 |92
H 930 | 3.0 (633 (443 (500 J4f50 400 TS
L] 917 | 786 14683 | 611 | 550 | 500 |458
7 929 | 813 [ To2 650 | 590 | 542
] 918 | B33 [ 750 }682 | 6.5
¥ 44 | 850 173 (08
10 950 | 864 | 92
1! 95.5 | 875

95.8
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EPA Method 2

Client _M‘\I:l lt Raek

Sampling Location Wilw  Exjvgsst

Run Date _\} {14 /6d

Barometric Pressuré. innHg _ 29,0

Stadc Pressure, in. Hy;0 _—0 22«

Pitot Tube 1.D. No. _ o _ndd

, Determination of Stack Gas Velocity, Volumetric Flow Rate and Cyclonic Flow

City/State %{mﬁ)lL“ Al
Operators &y js: _f3/ S

Time _{p4

Stack Pressure, in. Hg _219.58%

Static Pressure, in, Hg _ =D, ooI%

Pitot Tube Coefficient, C, __ 0.3

e ek B0 e A
Field Data
1005 | sTr6d g2
2 o000 | 2@ <1
3 oo | gallsTa \
Y 0.0<D ‘ g2 \
< Je.cec =i \
R 0 o0 519 \\
2 |ood <in A
2 lo.cap 512 \
4 _lo.oss <l \
‘ < oo 2. \
(i _loow Si2 \
| 2 lo.pnc 1sa
2 o.ous iz
4 lo-om0 | Sia \
s lo.odp Sy \
Di lo.cco 512 \
2 2048 <12 \
3 leoss B \
4 .0 <tz \
s lowox gin \
£ 004 512 \
2  |0.04p < \
3 ln.op £ \
4 lo.apn . 12 \
T _10.020 S AN
-

Stack Temperature, Dry, °F (A) S
Difference (A - B) 347

Comments

—

Stack Temperature, Wet °F (B) ___[{;§
Percent Moisture 24




EPA Method 2
Determination of Stack Gas Velocity and Volumetric Flow Rate

Client _M 5/1’(/ (& City/State 5445«9'& A

Sampling Location, Operators __ Fé&/ 3¢S
Run Date Vi /2—9 5‘4‘ Time 2357
Pitot Tube LD. No. 200 0‘/¢ Pitot Tube Coefficient, C, 0.5
Date Calibrated 1/ 25 (54 Leak Check, in 0 <0.1@_ 47
Sack Dimensions, in., diameter/side 1 Y, S Side 2, in. 35
Field Data
Run No./Sample No. / bes ( 2 By 2 23 Ll
Time (24-Hour Clock) S e /)é? 4239 ~/ 5/ 379 163 —vs573 ’
Bar. Press.. in. He 2960 26. £7 29 5%
Stack Press.. in. Hg TGt 2j s oo 47 294ca | TVETTIET )6 456
Static Press.. in. H,Q — 005 —0, 025 -3, 025
Static Press., in. Hg —~ &, JC 2. =i G0 2 —t 02
Stack Temp., Dry, °F’ 372 S2 ¢ 531
Stack Temp.. Wet, °F A /57 A
Difference. °F 31’7 se77 %
L Moisaure, % ___ 23 17 23
Traverse Run#__/_ Velocity Head Run # L Velocity Head Run# 7 _ Velocity Head
Point " Ap "Ap Inches H,0 Ap " Ap Inches H,0 ap Inches H,O
Number A B A "B A B

! D, 025" A0 h,0:5 (0,050 1 4. 805
& 0.235° O.o% 0,065 . AC 0.065 4, ISS
3 0055 4250 2040 0.2¢6 0.06% 8. vl
g 0050 1.055 A, S 0.05% 8.0 4. 065
s 0,035 2. S 2. 035 0855 | HB.osS | g.00o
. 0 0.070 D Joed ¢ 0.0 |8 0055 | p 070 o 9.075
> 0.035 9.035 J.030 J.035 o5 | poso
3 | LS a2.035 g.9¢0 9. 0 £. 050 |- 4,055
. of
s
i
¥
3

0,940 0.5 p.o5¢ | soxs | .05 | 4.0%5

0,040 0.035" 0,035 | g.048 81060 4,057
£ - 0.035 £ Dol E._ 0045
g.040 i  O.000 0.3 Qo0 4, 050 g. (6%
0,050 | g9 &a{s‘jﬁi a0/5 | .04 4.025"
Average 0. O?G ﬂ—a"‘z,[d H.05%
Comments

g/

B-4




EPA Method 2
'« Determination of Stack Gas Velocity, Volumetric Flow Rate and Cyclonic Flow

[\ y
Client Shalecyt i Rexey

Sampling Location_ Wiln  Eyliae gt

Run Date _1i Hrajad

Barometric Pressuré, in, Hg _ 24.(; O

Static Pressure, in. H;0 _—{) 7325~

Pitot Tube LD. No. _ 3 odd

Operators Ky {38

City/State el I y AL

Time _j pde

Stack Pressure, in, Hg _29.59%

Static Pressure, in. Hg _ =D.yy¥

Pitot Tube Coefficient, C, _ 074

i . X
Do bt WS Lannno 976 4
Field Data
Angle Which Vieids euliiag:
L1005 | s Sia \
2 | 0.0s0 -89 | <9
1 loow | galPisTa \
¥ loop |- $12 \
< le.cic 2 \
R4 oo 517 \‘
PR W Rs) )
I oo 2 \
4 lo.ess S1a \
L < lo.ou <12, \
¢ 00 Si2 N
L_2_l1oc.03¢ <12
2 _jo.ug T2,
4 |0-000 §12 \
5 1o.0do Sia \
Di_lo.oun 52 \
2 0035 <12 \
1 |eo.oss 512 \
| 4 oo iz
s lowx g - \
£ 00 &2 _ \
2__|o.o <r2 ' A\
3 0.0l K12 \
4 lo.ao . g1 \
T 10.020 Yo -\
| 1> \
Stack Temperanure, Dry, °F (A) P2 Stack Temperature, Wet °F (B) __[{:4
Difference (A - B) gN ) Percent Moisture 2

Comments




EPA Method 2 '
Determination of Stack Gas Velocity and Volumetric Flow Rate ' "

Client _S_)é&&’// gfi’/ (0 City/State ﬂésw/éf A

Sampling Location Operators __ Fos/  He.S
RunDae_____/ /2—? ‘i¢ Time 1357
Pitot Tube LD. No. ___ 200 0¥ Pitot Tube Coefficieat, C, __ -3¢
Date Calibrated 4/ 25 (54 Leak Check, in H,0 <0.1@ _<£7
Stack Dimensions, in., diameter/side 1 LS Side 2, in. 35
Field Data
[ Run No./Sample No. / by ¢ 2 By 2 3 £n {
Time (24-Hour Clock) 2’39~ /}55 1239 ’/2]';‘; ¥4 —fg'/g/
Bar. Press., in. Hg 29.40 726, L7 29-5%©
Stack Press., in. Hg = ",g-—f"éﬁ' FaR-tl ’D-JM 29.4¢2 ;1;\4,77\_4;—.—?" 26456
Static Press., in. H,O - 0045 —0, 02 -, 025
Static Press., in. Hg —2,0C 2. 0. 8T UL
Stack Temp., Dry, °F' 57 2. S 2 j{ 3y
I Stack Temp., Wet, *F {6 /57 65
“ Difference, *F ¢ 7 g ""i 5‘«’_9_
Moismure, % #3 17 >3
“—:ra_v;;__ Run # __{_ Velocity Head Run # L Velocity Head Run# 7 Velocity Head
Point " ap Inches H,0 ap Inches H,O Ap Inches H,0
Number A A A B
l 0,925 XL 0,005 0.,0ST &, ¢l - oS
& 0.05° d.oF 0.0€S” D.H0 0.665 A ISS
5 0. 055 4.a590 2040 0.0¢0 2065 R
o 9,059 405 | g 0es £.a5T O,.9) Q. 065
1 s - 0,035 2. 4S 2. 0335 0,035 | pess | g.0ue
} L 0.020 _ |D Jovd |¢_ O0.0ke |y O3S | 9070 o 4.875
z 0.035 9,035 | 8.030 J.u3s | oS | pI50
3 | OHS 8235 | o 940 8. o040 &. 50 4,055
¥ 0.9p0 0, 0¢5 pes? | poxs | .05 | 00K
S | 2040 0,035 | 0,035 | .00 | 81000 | 4057
‘ ¢ 0.035 £E_ D030 E. J.0¢5
z J.0¢0 & Qoul | 0.935C Q0 4, os0 0. N6S
3 0,950 IS g0 | pous” 9.0/5 | d.opd | 0.025
Average 0. 0¢@ 8. 540 0, 0S¥
Comments




L]

EPA Méthod 3 - Molecular Weight Determination - Data Analysis

CJicnt Name &da'/(e Igfrc.é @ Project Number ﬁ’% - 9‘/" / 6‘4‘
City/State eSS Sample Date /l ‘/ )'5_/ G-
Sampling Location I/(fn : éfﬁc-ﬂ.f Operator ___ B¢/ LBeS

Samplc Type ﬁBag 0 In-Situ O Continuous 1§ Integraied  Fuel Type ﬁzu’aﬁ%"?z

Anslyzer Type - Fyrite Serial # _300.0L3 g[Oxygeu Calibration Check Must Be 20.9 £ 0.1%
Run # and/or Sample ID [ ' Sampling Time (24 - Hour Clock) __//.27 7133 7

5. &
20.98
Total Z9 55/

Run # and/or Sa.mplc ID -- -; Sampling Time (24 - Hour Clock) / 4I3 - 573

- SO




EPA Method 1 §
‘Determination of Sampling Ports and Points

Client Sb{({,y‘t“l- Roede City/Siate -S'k;fsj&u_f_; Ao
Sampling Location Do ] .+ Date H‘/,J.f;/‘?l! o

Sampling Location Dimensions:

From Far Wall 1o Outside of Pont ng‘

-~

Nipple Length o)
Depth of Duct 185"

Width (Rectangular Duct) - g
Equivalent Diameter Calculation (DE):
2 x Length x Width 2{ — )( =)
DE = = = _fb

Leogth + Width ( —+ — )
Distance From Ports to Nearest Flow Disturbance: ;
) Upstream Downstream ool
. . . " - . . :
Dimensions in Inches % [16.5" / o
Duci Diameters 15 ‘:‘,"- 25 Can I
Stack Area, in Square Feet l;l o
Calculations B TR Schematic of Sampling Location
Y ping
Location of Traverse Polnts in Clrcular Stacks
4 & s 10 12 - -
1 6.7 44 32 26 13 o itance -‘I_..r'om._\:‘_
z 5.0 14.6 105 L] 67 U Neuw Outside of Port
3 75.0 9.6 194 146 11.8 1 7 . . .
. i P | ' W =21 {0
« 933 704 323 ns 17.7 2.1 AL C L ¢ Ll 2| L
s 854 1.1 342 250 z (.7 | 4% i V¥
$ 95.6 £0.6 653 356 2 o T ) 5
) K
1 895 T4 P 2k :
] 96.8 85.4 75.0 4 7,7 <. )2 } < 23
) oL8 823
- -1 g
T 914 2 < AN L At
1 933 - N I <o 16 5T
12 979 . . -
- n K R }%‘C’(, 708
Location of Traverse Polnts In Rectangular Stacks (Ei wls o ,2:) ikt ‘ il 13
2 3 4 [} 6 7 [ 9 |10 £ 12 _ - 1
t |50 {167 {125 Jao0 [ 63 | 71 |63 [ 56 [s0 [ 45 | an 9 23 24. 2% | 24,25
2 750 [ 500 {375 {300 {250 [20.4 {188 167 |15.0 {136 | 125 16 ‘5% 1 20003 I TN
3 £.3 625 1500 |417 [357 |313 (273 |50 {27 {208 - e 4
1 875 | 700 |83 | 500 {438 [389 [350 313 {22 il a3 { I pi Ko ] 27N
] 900 {750 | &3 | 563 | 500 |450 0.9 {375 . ! H .
e H e T H LB R Ay 0
‘ vi7 | 78.6 | 628 611 |ss0 | s00 [«ss 12 i1 Lx-4) . 2737 755
7 929 {813 [720 [650 | 590 | s
’ 938 | 233 {750 |s82 | 62s
) s44 (850 | 773 | s
1o 95.0 | 864 [ 792
1 955 | 815
11 95.8

B-6
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EPA Method 3 - Molecular Weight Determination - Data Analysis

(:.:Iicnt Name %léﬂ'//é lgﬂ'cé @’ Project Number f/"L[é‘ - ?{' /4’4‘

City/State fesville. /R Sample Date ____s/ /25/5
l ; -
Sampling Location ./(7:: : ﬁ’/zm-c% Operator Beet /B8LS
k4
Sample Type ¥ Bag ©InSiu O Continuous R Integrated Fuel Type Gyt liET
Analyzer Type ___ Fyrite Serial # 200.clb > kOxygcn Calibration Check Must Be 20.9 * 0.1%
Run # and/or Sample ID [ ' Sampling Time (24 - Hour Clock) __ /727 7173 7

£0
ps| 75

Sl ps v 7es | g | o | 298
, Total 2_?'3?(

Toal 79,34




EPA Method

1

- Determination of Sampling Ports and Points

Client 5@\{(4\13( Le R

Sampling Location Surdont D.'\:ef ot Date H'/,i\’,;lél-!

Sampling Location Dimensions: ‘
From Far Wall to Outside of Port _ 1.5
Nipple Length o

City/State Shrresyi "L; N

L
<

Depth of Duct  __13.S" L. A c-.lc,(u,»-z_,
Width (Rectangular Duet) ____— ‘
[]
] .
Equivalent Diameter Calculation (DE): o "
2 x Length x Width 2( — ¥ =) k i
DE = = = _fulby i
}
Length + Width ( —+ =) c g‘ :
r 3
o |
Distance From Ports to Nearest Flow Disturbance: ;
' Upstream Downstream o
1Y - . \ .
Dimensions in Inches L LGS 4 L
Duct Diameters [ 215 Zan ]
Stack Area, in Square Feet _ .15 -
Calculations By ___ T.1.) Schematic of Sampling Location
Locatian of Traverse Points ln Clreulag Stacks
=T IR i’ ) 10 12
1 6.7 44 3.2 26 11
2 25.0 14,6 10.5 2 67
3 750 2.6 19.4 14.6 1.3 ; Lo ) , ]
. i LA (1 Lot =2 0
4 533 0.4 323 226 177 2 AL A =27
s 85.4 617 342 250 2 (.7 i | 6% i Y
é 956 - | 806 65.8 356 s - -
X 2.4 ! o
7 89.5 774 B4 2 X 2L tLt
3 96.8 85.4 750 4 114 <)z , < 23
’ 918 8213 R A e ;.
el . IRy
10 FUgrd 882 < ,)< [
i 933 [ S0/, o e 16 ST
2 579 - i -
- - L ERAK F.cc. /7.0
Lecation of Traverse Pulnts In Rectaagular Scacks 2 7z & 273 207
|2 | a]ls el s sl 0ol - i o ayer
1 Jaso Juer [ ias Juoo [ a3 {70 {63 | 56 [ 50 [ es | a2 9 %23 14- 25 ' . 25
2 [7s0 |500 |37.5 |300 |20 | 214 | 188 F167 1130 | 136 | 123 It 5?_".3_ 262 ‘ 20 .62
3 8.3 J6as |s00 |41y 1387 |33 [278 250 [ 07 | 208 ;
4 875 1900 [ 583 |s00 435 [389 [350 j3us [52 1 az & I 13 ! AT
5 900 | 750 [ 643 [ 563 {500 [450 |a0s 375 R : e ' mo 57 2o
6 oLy {786 |eaz |61t | 550 [s00 [4s8 1 T Ly 4% 1E 3 A
1 929 {o3 |22 |eso |sea |54
s w38 |83 |50 | a8z |a2s
9 pad | 350 | 773 |0s
to 950 | 864 | 792
I 955 | 825
12 95.8
B-6




LA ATAG VG &

Detemmatzon of Stack Gas Velocity, Volumetric Flow Rate and Cyclonic Flow

Chenl 'ﬂalﬁmu < Rl

CuyISur.-. __’;fa&sw”.a [ A

Sampling Location_ g/t -\‘\wf Fxhost-

Operators _{I( 1y Ris

Rua Date _il /a4 m4

Time _iZon

Barometric Pressure, in. Hg _ 10— 80 1 fp¢)

Stack Pressure, in. Hg 29 (.S,

Satc Pressure, in. H;0 __ +0 7(,

Static Pressure, in. Hg _ 0, 850

Pitot Tube Coefficieat, C, _d 34

Pitot Tube LD. No. _200. D 2R

Date Calibraeed _ (| [o3 2t

Leak Check, mH,O <0l@_x9gI

Stack Dimeasions, in.. diametec/side 1 2457 Side 2, in.
Field Data

: oL dan I [ . st o.Ml [3 9
z a3 | A3 |6y ey | 0.4 ¢31 2 g
Y {24 oG 198 19 O J¥ s IA 1 4
4 L 1 yap (9% jar | cd7 1 rs3 ( g
< an Lo 14 1% gu” 0.yh 74 9
[ ras e iay jag 0 4L O I 7
1 2 120 5% {9 2. 40 A Y & (r»
4 [ L 4o iy 195 , o2 02 K {

IF 4 .2 1.1 162 j9% 0I5 NIC 7l (o
1 I. 0o (12 /37 191 G 0% Cay & 5
" 036 o 195 148 | n.o% Ny 4 4
0> o600 | 55) 19¢ % | pan £ of 4 G

1.0} 19 §.08

Stack Temperature, Dry, °F (A) ! "1.? Stack Temperature, Wet °F @) He

Diiference (A - B) 1)) Percent Moiswre 9

Comments

B-7




EPA Method 2
Determination of Stack Gas Velocity and Volumetric Flow Rate

slbeyito Lok Co.

City/State % /é AL

Client
Sampling Location j}wﬂ’fc-bf' Lrgpr f&/w‘-é’f' Operators L L/S.
Run Date___10/23 /3¢ Time ___£¢3% T
Pitot Tube LD. No. ___ 200, O2-8 Pitor Tube Coefficient, C, __ - & ¥
Date Calibrated of /03 [‘T¢ Leak Check, in H;,0 <01 @ __S. /
Stack Dimensions, in., diameter/side 1 __2% K * Side 2, in. —
Field Data
Run No./Sample No. / 4asy 7 2 791 3 Bas 7
Time (24-Hour Clock) 239 - ¢2 59 1239 - /5_5(7'7 J¥3 - <93
Bar. Press., in. Hp 2 b ch. +7 229.87°
Stack Press., in. Hg 29. OJ'S‘ 26.$3 29 S G
Static Press.. in. HO &.7¢ 8.72¢ O.7¢
Static Press., in. He p.05% L. o5% 0.05%
Stack Temp., Dry. °F /9% /8% /70
Stack Temp.. Wet, °F HE (2f 119
Difference, °F ' 5’9 & 7 7/
Moisture, % __ﬁc? / (2] /_;’
Traverse Run #_/ _ Velocity Head Run #__Z- Vclocity Head Run # __._3_ Velocity Head
Point Ap Inches H,Q Ap Inches H,O Ap Inches H,O
Number A B A B A B
i 251 49-93 0-87 .57 0.72 O %
2 0.98 2,91 0-9¢ 8.94 0.9% 453
3 Lo L& 0.%5 &.97 [-0¢ #.97
& l.4° 1.4 [ &€ /&0 (2D [
Y l2¢ L0 .00 L/O /20 ). /0
& .20 1.0 1. 20 1.10 /.20 /.00
L (.20 _ 1,20 (.20 £.30 [ 20 /- 20
§ (. 20 {. 3C iz % /.30 g l0 )20
5 /-7 1,20 1-20 ¢ 20 (20 | 1./9
w0 Oe8el0 | .10 1. (9 1.0 /.10 ¢./0
T 2.8 | 08¢ | 065 .85 08 | w25
1 440 | 08¢ ge5 | 458 del | 065
Average /,Ufé Lo .63
Comments

B-8
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ATA S s o

Determination of Stack Guas Velocuy, Volumetric Flow Rate and Cyclonic Flow

Chem: gglﬂm'\!g Reir ke Cl.tyISmcc Sf'aﬁrsw”.: AT
ELS .

Sampling Locaton_ g oot W\mr st Operawes _ Ly
Rua Date _)(Ja8 /44 Time _iCr
Barometric Pressure, in. Hg ooy W o Stwack Pressure, in. Hg 24, (,SL

Stade Pressure, in. Hg _ 0. N;Lv
Pitot Tube Coefficieat, C, _5 3%
Leak Check, nHO - <o, 1@_s|

Satic Pressure, in. ;0 __ +0. 704
Pitot Tube LD. No. _200. 2 X
Date Calibrated _ (O} fo3 Jad

Sack Dimeasioas, in., diametec/side 1 24,57 Side 2, in.
Field Data

l TS R H » = N o it ety e o x
! ~ d.a1 19v | G &7 o.Ml 3 9
z A3 ] A | g4y 155 044 631 12 g
3 poa | ogent | gy 1 0 Jy 73,40 n ¢
4 Lo 1 a0 @y | Jer L ed7 1033 /1 g
S lir 1 1is 143 k4 (‘ g Oy 10 3
L 1.2 | -Lic iay jag e YeXd| Jo 7
T 2 )2 3% {55 A0 - NS & [
4 . di b A {55 9% |3 22 3 4
A a0 | w |t 5% | o Ja¥ia 7 "
\n l. 0o 1.1cs 137 191 G O% CAY G <
1 0 .Nb nSd 155 jas | g0 Ny | (
:) 0.00) <} 197 1% | e N ok y G

g Lo} K 5.08

Stack Temperature, Dry, °F (A} _ | “1? Stack Temperature, Wee *F é) fHe

Difference (A - B) 10 Percent Moisture 9

Comments

B-7




EPA Method 2
Determination of Stack Gas Velocity and Volumetric Flow Rate

Client SAié‘szf/é. ﬁn'z/c Co.

City/State %ﬁ A~

Sampling Location jto\dlb?i g"ﬂ’/ ég%’)l' Operators , Df-/S-
Run Date j_// L7 / 952 / Time 1137 C .
Pitot Tube L.D. No. 20, o2 Pitot Tube Coefficient, C, _ - § f[
Date Catibrawed ____o( /03 /54 Leak Check, in ;0 <01 @ _ 5 /
Stack Dimensions, in., diameter/side 1 ___29. X% Side 2, in. —
Field Data
Run No./Sample No. i 4ee? p B & 3 Bes 7
Time (24-Hour Clock) /3G - .’&ﬁ’ 1239 -7 5.597 /€08~ /'3-53
Bar. Press., in. Hp 29 48 75 . 7 29.50
Stack Press., in. Hp 29. 4o 24.53 27 S &
Static Press., in. H,0 D.7¢ O.7¢ ©.7¢
Static Press., in. I:Ig 0.05¢ O, 05¢ . 05%
Stack Temp., Dry, °F /9% 83 /90
Stack Temp., Wet, °F /LS' ¢ 2 T/[fl'
Difference, °F 50 ¢Z 7/
|LMoisture. % 9 24 | ,é
Traverse Run#_J _ Velocity Head Run #_Z- Velocity Head Run #__3  Velocity Head
Point Ap Inches H,0 Ap Inches H,0 Ap Inches H,0
Number A B A B A B
1 254 4-93 0-87 &. 87 0.92 o.%
s 2.98 2.91 0.9¢ .94 0.9% 453
3 loo 10 2.% 4,97 /.09 0.97
& /.40 L.lE /. o0 /- £C 40D /., &5
Y l.2e L0 . a0 1.0 L 20 /1090
& {. 20 N7 1.20 .40 /.20 /.70
7 (.20 1,20 /.20 /. 30 [ 20 7.20
g 1 28 1. 3¢ 1. 33 1.3¢ 140 /.20
9 /.0 1+ 20 {20 . 0 /- 28 .10
0 Ot | ;.10 ;.(9 [0 L0 17./0
2.5 2.8¢ 495 | 0.8 088 | 29
3 8-40 285 | 2¢5 | w5 de? | 065
Averape /. Oé fLer [.t3
Comments
B-8
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'EPA Method 3 - Molecular Weight Determination - Data Amlysis

Client N:ame i §Zé’5‘”‘/@ 6?12'& C;’ Project Number 575/4 "?V"/ 4¢
City/State %&JZL s A Sample Date /4 j’iﬁg/
Sampling Location e Bhtracst~  Opeaator ___fetd [ ALS

Sample Type ﬁBag A [nSitu o Continuous ’(Intcgratcd Fuel Type &wciﬂ-&//
Analyzer Type ___ Fyrite Serial # 3¢0-6(;3 )(oxygeu Calibration Check Must Be 20.9 = 0.1%

Sampling Time (24 - Hour Clock) _/(3}~ (23

Run # aﬁd!or Sample ID a2

S.¢
o § 2212~
Total 2(,'[" }(r,

Rua # and/or Sample ID 1 Sampling Time (24 - Hour Clock) /27 §- 1357

Run # and/or Sample ID 3 _ Sampling Time (24 - Hour Clock) /¢/ 2 — /5%3

Total J q_ }g

B-9




. EPA REFERENCE METHOD 10
DETERMINATION OF CARBON MONOXIDE EMISSIONS

USING INSTRUMENT ANALYZER

Plant 6‘&"« ylle Rk

Sampling Location _[Lily, Echapt M{i@/é’

Run Date: (! /28/94 Operators T'Eu&&"/éﬁ

Instrument Readiness:

Range ¥ 9-S%°
Range Setting: ¥

Time Setting: g
Intensity 1: 2475/
Intensity 2: 2¢ SK{
Zero Setting: 5373

Span Setting: 24

Temperature: ©__7p °F  24.3:5C
Pressure: 726 mm Hg

City SJszth.;tlf_‘ AJC-

Instrument #42864-268
AYE

Observer

Calibration Gases:

Mid  /SY¥
High 2o/

Sample Time: __ 2~ h~
Start: pe% 39 235 A3
Stop: 239 %35  FSr3

. ANALYZER CALIBRATION DATA

Zero 0.0 g0 )9) f) + 2%
Mid Range / -s‘</ /58S { =z -0.6 + 2%
High Range 22/ 302~ / Jfﬂj-.ra,a—_- -0.3 + 2%

M CALIBRATION BIAS AND DRIFT DATA

Zero a.0- -0 J -0, 3 ~de¢ + 3%
Upscale Zo9. 202 7 EZYA —0.2 | +5%
SYSTEM RESPONSE TIME
Zero 70 &€ Py Avg. ¢o Sa_
Upscale __ 0 ;2 % Avg. 0S&
Note: Must be 95% of a step change in gas.

File:046\datashet\rnethod10.frm




o S

'EPA Method 3 - Molecular Weight Determination - Data Analysis

Clicat N?mc . ﬁ%&é&“"/ &’« 5312145‘ C:? Project Number Z ?/é L 44’
City/State ."yétéxfﬂ{//g . /UJC/ Sample Date y/4 “%"’?9/
Sampling Location L A L4 Operator Jett [ LS

Sample Type JBag O IoSiw O Coatinuous %Intcgratcd Fuel Type QWCZ‘-&//
Apalyzer Type ____ Fyrite Serial # 3¢0-663 /(Oxygeu Calibration Check Must Be 209 * 0.1%

Sampling Time (24 - Hour Clock) /(37— 1235

Run # a.nd/or Sample ID A

S
: : { 22,42~
) Total 2(,1 2¢
Run # and/or Sample ID - Sampling Time (24 - Hour Clack) /2 7 9745 5?

[
s
iR 212: 2’4}
Total _Zél‘_ Lfé
Rua # and/or Sample ID 3 Sampling Time (24 - Hour Clock) ¢/ 3 — /5%3

B-9




EPA REFERENCE METHOD 10

'DETERMINATION OF CARBON MONOXIDE EMISSIONS

USING INSTRUMENT ANALYZER

Plant Stalesyille Rosck

Sampling Location _{ily Exbant M@é’ Instrument #42864-268

Clty S‘}Z ['rc i l-l Lf- + "\M;'

ANE

Run Date: (! /2a/ 44 Operators ﬁud&"{é"’ Observer

Calibration Gases:

Instrument Readiness:

Range & O--STe Mid ’SY

Range Setting: ¥ High __ 2Zo¢

Time Setting: g

Intensity 1: 2475 Sample Time: _ 3~ h~
Intensity 2: 2 SRS Start: A 39 235 A3
Zero Setting: S92 Stop: 235 13325 SS/3
Span Setting: 44

Temperature: 70 °F  243:C
Pressure: 7RE mm Hg

. ANALYZER CALIBRATION DATA

Zero 0.0 R4 9 ) + 2%

Mid Range / g(/ /58S / - -0.6 + 2%

High Range 22/ 302~ / ez 0.3 | 2%
&Eﬁ’i’ﬁﬁf CALIBRATION BIAS AND DRIFT DATA

.—-(‘7‘3

~dee | +3%

Zero €. 4.0 g

Upscale Ze2 30 2 & Bl —~0.2 + 5%
SYSTEM RESPONSE TIME

Zero [0 < 2 Avg. so S&

Upscale _ ¢ ;2 el Avg. 0S8

Note: Must be 95% of a step change in gas.

File:046\datashet\method10.frm B-10
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METHOD 10 DATA REDUCTION

C1

APPENDIX C
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METHOD 10 DATA REDUCTION

C1

APPENDIX C
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QUALITY ASSURANCE AND EQUIPMENT CALIBRATION PROCEDURES

General. Each item of field or laboratory test equipment purchased or fabricated by Trigon
Engineering Consultants is assigned a unique, permanent identification number. New items
for which calibration is required are calibrated before initial field use. Equipment whose
calibration status may change with use or with time is inspected in the field before testing
begins, and again upon return from each field use. When an item of equipment is found
to be out of calibration, it is adjusted and recalibrated or retired from service. All
equipment is periodically recalibrated in full, regardless of the outcome of these regular

inspections.

Calibrations are conducted in accordance with United States Environmental Protection
Agency (US EPA) specifications. Trigon follows the calibration procedures outlined in EPA
Reference Methods, and those recommended in the Quality Assurance Handbook for Air
Poliution Measurement Systems: Volume IIl. When the Reference Methods are
inapplicable, Trigon uses methods such as those prescribed by the American Society for

Testing and Materials (ASTM).

Data obtained during calibrations are recorded on standardized forms, which are verified
for completeness and accuracy by the Quality Assurance Director. Data reduction and
subsequent calculations are performed using Trigon's Air Quality Data System. Calibration
calculations are performed by an environmental scientist, independently audited by the
Laboratory Director, and reviewed by the Quality Assurance/Quality Control Manager for
verification of data. Copies of calibration data are included in each test or project report.

Inspection and Maintenance. An effective preventative maintenance program is necessary
to ensure equipment performance quality prior to, during, and following every test. Each
item of equipment returning from the field is inspected before it is returned to storage.
During the course of these inspections, items are cleaned, repaired, reconditioned, and

recalibrated when necessary.

Each item of equipment transported to the field for a test project is inspected again prior
to being packed. ‘Trigon performs these quality assurance checks prior to departure for the
project site to detect equipment problems which may occur during periods of storage.
Trigon transports adequate back-up equipment to each project so as to avoid aoy
unforeseen circumstances. '

Calibration. Source sampling equipment that require calibration include nozzles, pitot
tubes, thermometers, flow meters, dry gas meters, and barometers. The following sections
detail the calibration procedures followed by Trigon for each item.
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QUALITY ASSURANCE AND EQUIPMENT CALIBRATION PROCEDURES

General. Each item of field or laboratory test equipment purchased or fabricated by Trigon
Engineering Consultants is assigned a unique, permanent identification number. New items
for which calibration is required are calibrated before initial field use. Equipment whose
calibration status may change with use or with time is inspected in the field before testing
begins, and again upon return from each field use. When an item of equipment is found
to be out of calibration, it is adjusted and recalibrated or retired from service. All
equipment is periodically recalibrated in full, regardless of the outcome of these regular

inspections.

Calibrations are conducted in accordance with United States Environmental Protection
Agency (US EPA) specifications. Trigon follows the calibration procedures outlined in EPA
Reference Methods, and those recommended in the Quality Assurance Handbook for Air
Pollution Measurement Systems: Volume III. When the Reference Methods are
inapplicable, Trigon uses methods such as those prescribed by the American Society for

Testing and Materials (ASTM).

Data obtained during calibrations are recorded on standardized forms, which are verified
for completeness and accuracy by the Quality Assurance Director. Data reduction and
subsequent calculations are performed using Trigon's Air Quality Data System. Calibration
calculations are performed by an environmental scientist, independently audited by the
Laboratory Director, and reviewed by the Quality Assurance/Quality Control Manager for
verification of data. Copies of calibration data are included in each test or project report.

Inspection and Maintenance. An effective preventative maintenance program is necessary
to ensure equipment performance quality prior to, during, and following every test. Each -
item of equipment returning from the field is inspected before it is returned to storage.
During the course of these inspections, items are cleaned, repaired, reconditioned, and

recalibrated when necessary.

Each item of equipment transported to the field for a test project is inspected again prior
to being packed. - Trigon performs these quality assurance checks prior to departure for the
project site to detect equipment problems which may occur during periods of storage.
Trigon transports adequate back-up equipment to each project so as to avoid any
unforeseen circumstances. '

Calibration. Source sampling equipment that require calibration include nozzles, pitot
tubes, thermometers, flow meters, dry gas meters, and barometers. The following sections
detail the calibration procedures followed by Trigon for each item.

7/
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Nozzles. Each probe nozzle is uniquely and permanently identified at the time of purchase
or fabrication, and it is calibrated before initial field use and prior to each test. The inside
diameter of the nozzle is measured to the nearest 0.001 inch using a digital micrometer.
Five measurements are made using different diameters each time. If the difference between
the high and the low measurements do not exceed 0.004 inch, the average of the five
measurements is used. If the difference exceeds this amount, or when the nozzle becomes
nicked, dented, or corroded, the nozzle is reshaped, sharpened, and recalibrated.
Regardless of usage, all nozzles are inspected and recalibrated on a yearly basis.

Pitot Tubes. All Type S pitot tubes are constructed and calibrated in strict accordance with
the procedures contained in EPA Reference Method 2. A Type S pitot tube will have 2
coefficient of 0.84 + 0.02. A standard pitot tube will have a coefficient of 0.99. Each pitot
tube is visually inspected prior to any field use. If the inspection indicates damage, it is
recalibrated. Regardless of usage, all pitot tubes are inspected and recalibrated on a yearly

basis.

Dry Gas Meter and Orifice. Each metering system receives 2 full calibration at the time
of purchase and annually, thereafter. Post-test calibrations are performed after each source

test. If the calibration factor, y (gamma), deviates by less than five percent from the initial

value, the test data arc acceptable. If ¥ deviates by morce thaa five percent, the meter is

recalibrated and the meter coefficient (initial or recalibrated) that yields the lowest sample

. volume for the test runs is used. Standard practice at Trigon is to recalibrate the dry gas
meter anytime ¥ is found to be outside the range of 0.98 < y < 1.02.

Barometer. Each field barometer is calibrated to agree within 4+ 0.1 inches Hg of a
reference mercury barometer. The barometric pressure is corrected for pressure and
temperature. Prior to and following each field test the field barometer is verified.

Thermometers. Each new thermometer, pyrometer and thermocouple purchased or
fabricated by Trigon is calibrated in strict accordance with US EPA Protocol. Calibration

tolerance limits are as follow:

Impinger Thermometers + 1°C
Dry Gas Meter Thermometers  + 3°C
Stack Thermocouples + 1.5% of absclute temperature

All thermometers and thermocouples are inspected and calibrated prior to and following
each field test. Regardless of usage, all thermometers and thermocouples are inspected and

recalibrated on a yearly basis.

Laboratory Equipment. Trigon Engineering Consultants has a written quality assurance
document that covers calibration and maintenance of laboratory equipment. This includes
calibration of each analytical balance against Class S weights. Calibration of thermometers,
barometers, and wet test meters are traceable to NIST. A copy of our quality assurance

document may be obtained by written request.

AITRIGON
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PRETESY = PUDLVLOL CHALLDOALLWIY Cllled
Thermometers, Thermocouplesa, and Barometer

Shisville Btk Shieaile AL,
Bes

Reference Thermometer #
i
i

Client/City:
Postest Date: ‘//3./c

OO .03

H/?«{’/M

Reference Barometer #

Pretest Date:

L0G. Q22

Calibrator:

Omega 880 DB
Omega B80 WB
Omega 880 HT
Dial DB #
Dial WB #

| DGM In/OQut #
DGM In/Out #
Impinger #1

Iopinger #2
Impinger #3
| Impinger #4
| Impinger #5
Impinger #6
Filter Box #1 .
Filter Box #2
Filter Box #3
Filter Box #4
Filter Box #5
Filrer Box #6

Probe #
Probe #
Probe {
Probe #
Probe #
Probe #
Pitoc # 00, 0Ll S7 59 alk ¥
Pitot # . 200, 0O <7 $9 (7 of
P tetr # zZeo oMY 5% S Ly &y
Pretest Postest
Reference Barometer 29.09 in. Hg 2¢. 45~ in. Hg
Field Barometer 2912 in. Hg 13 A9 in. Hg
Difference .05 in. Hg T e in. Eg
Was the pretest f%eld barometer correct? (wifhin + 0. in. Hg) Yes v No
Was the postest field barometer correct? (within + 0.1 in. Hg) Yes 7 No

wai recalibration required? Yes No If yes, no correctlion necessary for
ia.culatzons when the'fleld barometer has a lower reading; if the reference barometer is
cwer, subtract the difference from the field data readings for the calculations.




<

Nozzles. Each probe nozzle is uniquely and permanently identified at the time of purchase
or fabrication, and it is calibrated before initial field use and prior to each test. The inside
diameter of the nozzle is measured to the nearest 0.001 inch using a digital micrometer.
Five measurements are made using different diameters each time. If the difference between
the high and the low measurements do not exceed 0.004 inch, the average of the five
measurements is used. If the difference exceeds this amount, or when the nozzle becomes
nicked, dented, or corroded, the nozzle is reshaped, sharpened, and recalibrated.
Regardless of usage, all nozzles are inspected and recalibrated on a yearly basis.

Pitot Tubes. All Type S pitot tubes are constructed and calibrated in strict accordance with
the procedures contained in EPA Reference Method 2. A Type S pitot tube will have a
coefficient of 0.84 + 0.02. A standard pitot tube will have a coefficient of 0.99. Each pitot
tube is visually inspected prior to any field use. If the inspection indicates damage, it is
recalibrated. Regardless of usage, all pitot tubes are inspected and recalibrated on a yearly

basis.

Dry Gas Meter and Orifice. Each metering system receives a full calibration at the time
of purchase and annually, thereafter. Post-test calibrations are performed after each source

test. If the calibration factor, y (gamma), deviates by less than five percent from the initial
value, the test data are acceptable. If y deviates by more than five percent, the meter i

recalibrated and the meter coefficient (initial or recalibrated) that yields the lowest sample
volume for the test runs is used. Standard practice at Trigon is to recalibrate the dry gas

" meter anytime y is found to be outside the range of 0.98 < y < 1.02.

Barometer. Each field barometer is calibrated to agree within + 0.1 inches Hg of a
reference mercury barometer. The barometric pressure is corrected for pressure and
temperature. Prior to and following each field test the field barometer is verified.

Thermometers. Each new thermometer, pyrometer and thermocouple purchased or
fabricated by Trigon is calibrated in strict accordance with US EPA Protocol. Calibration

tolerance limits are as follow:

Impinger Thermometers + 1°C
Dry Gas Meter Thermometers  + 3°C
Stack Thermocouples + 1.5% of absolute temperature

All thermometers and thermocouples are inspected and calibrated pn'br to and following
each field test. Regardless of usage, all thermometers and thermocouples are inspected and

recalibrated on a yearly basis.

Laboratory Equipment. Trigon Engineering Consultants has a written quality assurance
document that covers calibration and maintenance of laboratory equipment. This includes

calibration of each analytical balance against Class S weights. Calibration of thermometers,
barometers, and wet test meters are traceable to NIST. A copy of our quality assurance

document may be obtained by written request.
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Thermometers, Thermocouples, and Barometer

Shdewille Btk . Shiaiile  HE,

Client/City:
Calibrator: 60 Pretest Date: “/Qda/g? Postest Date: ‘7
Reference Thermometer # LOC. 022 Reference Barometer # LOO. s

| Omega 880 DB
Omega 880 WB

Omega 880 BT
Dial DB #

Dial WB #

DGM_In/Outr #

DGM In/Quc #

Impinger #1

Impinger #2

Impinger #3

impinger #4

Impinger #5

Impinger

#6

Filter

Box #1 .

Filter

Box #2

Filter

Box #3

Filter

‘Box #4

Filter

Box #5

Filter

Box #6

Probe

Probe

Probe

Probe

S[x [ 8n N S

Probe

=

Probe

8

Pitot

~0d. 0

S7

59

)

Pitot

S |se

.20, 00T

C7

o)

7 ter H#

2

Zeo o4y 5¢

was the pretest field barometer correct?
was the postest field barometer correct?
Was recalibration required?
calculations when the field barometer has a lower reading;
subtract the difference from the field data readings fcr the calculations.

lower,

Pretest
Reference Barometer 29.09

Field Barometer 249,12

Difference I

Yes No

(within
{within

in. Hg
in. Hg
in. Hg

+
-+

L/

Postest
26, 45 in. Hg

22 41 in. Hg

"~ e in. Hg

0.1
0.1

If yes,

. N
in. Hg) Yes No
in. Hg) Yes No
no correction necessary for
if the reference barometer 1is




TYPE "S" PITOT TUBE CALIBRATION FORM
Date: 01/03/94 Calibrator: BLW

Specifications:

A.) Pitot tube assembly must be level.

B.) If pitot tube is damaged explain under comments section.
C)Z = ASinvy (£0.125) and W = A Sin @ (<0.03125)
D.)« <10° and § £5°

1.D. Length al® o2° gl p2* ¥ §° A,in. Z,in. W,in. PA,in. PB,in. Dt in
Individual Pitot Tubes .

200.019 2 100 050 0.00 0.00 1.50 0.00 0938 00246 0.0000 0.469 0.469 0373
200,002 ¢ 0.00 0.00 050 000 1.00 0.00 0930 00162 00000 0465 0.465 0374
200.028 4 150 4.00 0060 000 100 1.50 0969 00169 0.0254  0.484 0.483 0.374
200.025** 5 0.50 0.50 000 000 000 0.50 0948 0.0000 0.0083 0.474 0.474 0.378
200003 ¢ 1.00 1.00 000 100 030 0.00 0946 0.0083 0.0000 0473 0.473 0.374
200.044 ¢ 1.00 0] 0.00 050 0.00 1.00 0956 0.0000 0.0167 0.478 0478 0.378
200,038 7 108 1.00 000 000 1.00 1.50¢ 0952 00166 00249  0.476 0.476 0.374
200030 & 0.00 4.00 .00 100 000 0.50 0952 0.0000 0.0083 0.476 0.476 0.374
200.031 10° 1.00 0.00 150 100 1.50 1.00 0925 0.0242 0.0l61 0.463 0.462 0.375
Pitot Tubes Attached to Probes

200020 2 1.00 2.00 050 050 050 1.50 1.045 00091 0.0274 0522 0.523 0.375
200021 2 4.00 1.50 .00 050 200 1.00 1066 0.0372 0018 0533 0.533 0.375
200.036 2 1.00 0.50 1.00 100 0.00 0.50 0971 00000  0.0085 0.485 0.486 0.381
200.037 2 1.00 1.00 .00 100 0.00 0.00 0939 00000 0.0000 0.494 0.495 0.376
200,004 ¥ 0.50 0.00 200 200 1.06 0.00 0936 00163 0.0000 0.468 0.468 0.375
200.005 3 0.00 0.50 050 000 050 0.00 0.944 0.0082 0.0000 0.472 0472 0377
200.006 3° 1.00 1.00 100 050 000 0.50 0933 0.0000 0.0081 0.466 0.467 0.376
200015 ¥ 1.60 1.00 250 250 1.50 0.50 0937 00245 00082 0468 0.469 0.375
200016 ¥ 1.00 1.00 000 100 1.50 0.50 0.941 00246 0.0082 0470 0.471 0.375
200.017 ¥ 050 0.50 050 050 1.00 0.50 0.939 00164 0.0082  0.469 0.470 0376
200007 §° 050 1.00 100 150 1.50 0.50 0.945 00247 0.0082 0472 0.473 0.375
200.008 5° 0.50 0.50 000 050 1.00 0.00 0.94¢ 0.0165 0.0000 0473 0.473 0375
200009 ¥ 0.00 0.50 050 o050 050 1.00 0.938 0.0082 00164 0469 0.469 0.375
200022 ¥ 0.50 0.00 1.00 000 050 0.00 0937 0.0082 00000 0468 0.469 0.377
200.027 ¥ 1.00 1.00 000 050 0.00 1.00 0.940 0.0000 00164 0470 0.470 0.376
200.034 §' 0.50 0.50 050 050 200 0.50 0935 00326 00082 0468 0.467 0373
200.024* 6’ - 050 0.50 000 150 200 1.00 0.629 0.0220 0.0110 0314 0.315 0.253
200010 7 050 050 © 000 000 1.00 0.50 0937 0.0164 0.0082 0.468 0.469 0.376
200011 T 2.00 1.00 050 0.0 1.50 1.50 0938 00246 00246  0.469 0.469 0.378
200012 T 0.50 0.50 0.00 050 1.00 0.50 0940 00164 0.0082 0470 0.470 0.378
200.039 7 050 0.00 050 050 0.0 0.00 0932 0.0000 0.0000 0466 0466 - 0375
200040 7 1.00 0.00 1.00 100 0.00 0.00 0939 00000 0.0000 0469 0.470 0.376
200.041 & 0.00 0.00 050 000 000 0.00 0932 0.0000 0.0000 0.466 0.466 0.375
200013 10° 1.00 1.50 150 200 0.50 0.50 0927 0.0081 0.0081 0.463 0.464 0.376
200.014 1¢¢ 0.00 0.00 000 050  0.00 0.50 0948 00000 00083  0.474 0.474 0.377

Comments: Pitot Tubes Required Only Minor Maintenance

* Water Cooled
** Tnconel

Pitot tubes requiring calibration: None
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TEMPERATURE SENSOR CALIBRATION FORM 5 '
THERMOCOUPLES
Tolerance: + 1.5% of Absolute Temperature

Date: 01/03/94 Barometric Pressure, In. Hg.: 29.504
Ambient Temperature °C: 21.6 Reference Thermometer Number: U38717

Calibrator: SEA

: Reference Thermocouple
Thermocouple/ Reference Thermometer Potentiometer Temperature
Thermometer Point  Source® Temperature Temperature Difference® -

LD.# . °C °C %
Omega HH-82 Dry Bulb - Red Team
100.014 1 Ice Water 0 0.4 -0.15
2 Water Bath - 90 90.0 0.00
3 Oil Bath 210 208.0 0.41
Omega HH-82 Wet Bulb - Red Team
100.014 1 Ice Water 0 0.0 0.00
2 Water Bath 90 90.1 -0.03
3 Oil Bath 210 212.0 -0.41
Omega HH-82 Dry Bulb - Blue Team
100.010 1 Ice Water 0 0.2 -0.07
2 Water Bath 90 90.2 -0.06
- 3 Qil Bath 210 2110 -0.21
Omega HH-82 Wet Bulb - Blue Team ‘
100.010 1 Ice Water 0 0.8 -0.29
2 . Water Bath 90 90.0 0.00
3 - Qil Bath 210 2105 -0.10
Omega HH-82 Dry Bulb - Green Team
100.001 1 Ice Water 0 0.0 0.00
2 Water Bath 98 98.0 0.00
3 Oil Bath 210 210.0 0.00
Omega HH-82 Wet Bulb - Green Team
100.001 1 Ice Water 0 0.0 0.00
2 Water Bath 99 99.0 0.00
3 Qil Bath 210 2102 -0.04
Omega HH-25 KF Dry Bulb
100.017 . 1 Ice Water 0 0.0 _ 0.00
2 Water Bath 90 90.5 ' -0.14
3 Oil Bath 210 210.0 0.00
Omiega HH-25 KF Wet Bulb
100.017 1 Ice Water 0 0.0 0.00
2 Water Bath 90 90.0 0.00
3 Oil Bath 210 209.8 0.04

* Type of calibration system used.

® Temperature Difference Calculation:

(Ref. Temp. °C + 273) - (Test Temp. °C + 273)

------- - cmmmmmemrmmm e eeeee—aa X 100 < 1.5%




Date: 01/03/94 Calibrator:

Specifications:

A.) Pitot tube assembly must be level,

B.) If pitot tube is damaged explain under comments section.

C.)Z = A Sin ¥ (£0.125) and W = A Sin 8 (<0.03125)

D.) o <10° and § <5°
I.D. Length «l® o2” gl1° g2 5° g A,in. Z,in. W,in.
Individual Pitot Tubes
200.019 2 1.00 0.50 000  0.00 1.50 0.00 0938 0.0246  0.0000
200002 ¢ 000 000 050 000 100 000 0930 00162 0.0000
200.028 4 1.50 4.00 0.00 000 1.00 1.50 0969 0.0169 0.0254
200.025°* 5 0.50 0.50 000 000 0.00 0.50 0948 00000 (.0083
200.003 ¢ 1.00 1.00 0060 100 0.50 0.00 0946 00083  0.0000
200044 ¢ 1.00 1.00 000 050 0.00 1.06 0.956 0.0000 0.0167
200038 7 1.09 1.00 000 000 1.00 1.50 0952 00166 0.0249
200.030 8 0.00 4.00 1.00 1.00 0.00 0.50 0952 0.0000 0.0083
200,031 10° 100 000 150 100 150 100 0925 00242 0.0161
Pitot Tubes Attached to Probes
200.020 2 1.00 2.00 050 0.50 0.50 1.50 L045 00091 0.0274
200021 2 4.00 150 100 050 200 1.00 1066 00372 0.0186
200,036 2 i.00 050 100 100 0.0 050 0971 00000 0.0085
200.037 2 100 100 1.00 100 0.00 0.0 0989  0.0000 - 0.0000
200.004 3 0.50 0.00 200 200 1.00 0.00 0936 0.0163  0.0000
200.005 3 0.00 0.50 050 000 0.50 0.00 0944  0.0082  0.0000
200.006 3 100 1.00 1.00 050 0.00 0.50 0.933  0.0000 0.0081
200.015 3 1.00 1.00 250 2.50 1.50 0.50 0.937 00245  0.0082
200016 ¥ 1.00 100 000 LO0O 150 050 0941 0.0246  0.0082
200017 ¥ 0.50 0.50 050 050 1.00 0.50 0939 0.0164 0.0082
200.007 5 0.50 1.00 1.00 150 L.50 0.50 0945 0.0247  0.0082
200.008 5 050 050 000 050 100 000 0946 00165 0.0000
200.009 §° 000 050 050 050 050 100 0938 0.0082 00164
200.022 § 050 000 100 000 050 000 0937 00082 0.0000
200.027 § 1.00 100 000 050 0.00 100 0940 00000 00164
200.034 5 0.50 0.50 050 050 2.00 0.50 0.935 00326 0.0082
200.024 * 6' - 050 050 000 150 200 100 0629 00220 0.0110
200010 7 050 050 ° 000 000 100 050 0937 00164 0.0082
200011 T 2.00 1.00 050 000 150 150 0938 0.0246 0.0246
200012 7 0.50 0.50 000 050 1.00 0.50 0.240 0.0164  0.0082
200.039 7 0.50 0.00 050 050 0.00 0.00 0.932 00000 00000
200.040 7T 1.00 0.00 1.00 1.00 0.00 0.0¢ 0.939  0.0000 0.0000
200.041 & 0.00 0.00 050 0.00 0.00 0.00 0932 00000 0.0000
200.013 1¢¢ 1.00 1.50 1.50 200 0.50 0.50 0.927 0.008t  0.0081
200.014 10 0.00 0.00 0.0¢ 050 0.00 0.50 0.948  0.0000 0.0083

TYPE "S" PITOT TUBE CALIBRATION FORM

Comments: Pitot Tubes Required Only Minor Maintenance

= Water Cooled
*=* Inconel

Pitot tubes requiring calibration: None
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PA, in.

0.469
0.465
0.484
0.474
0.473
0.478
0.476
0.476
0.463

0.522
0.533
0.485
0.494
0.468
0.472
0.466
0.468
0.470
0.469
0472
0.473
0.469
0.468
0.470
0.468
0.314
0.468
0.469
0.470
0.466
0.469
0.466
0.463
0.474

PB, in.

0.469
0.465
0.485
0.474
0.473
0.478
0.476
0.476
0.462

0.523
0.533
0.486
0.495
0.468
0.472
0.467
0.469
0.471
0.470
0.473
0473
0.469
0.469
0.470
0.467
0.315
0.469
0.46%
0.470
0.466
0.470
0.466
0.464
0.474

Dt, in.

0.373
0.374
0.374
0.378
0374
0.378
0.374
0.374
0.375

0375
0.375
0.381
0.376
0375
0.377
0.376
0.375
0.375
0.376
0375
0.375
0.375
0.377
0.376
0.373
0.253
0.376
0.378
0.378

0375

0.376
0.375
0.376
0.377




TEMPERATURE SENSOR CALIBRATION FORM
THERMOCOUPLES
Tolerance: + 1.5% of Absolute Temperature

Date: 01/03/94 Barometric Pressure, In. Hg.: 29.504
Ambient Temperature °C: 21.6 Reference Thermometer Number: U38717

Calibrator: SEA

: Reference Thermocouple
Thermocouple/ Reference - Thermometer Potentiometer Temperature
Thermometer Point  Source® Temperature Temperature Difference®

LD.# ‘ °C °C %
Omega HH-8Z Dry Bulb - Red Team
100.014 1 Ice Water 0 04 -0.15
2 Water Bath - 90 90.0 0.00
3 Oil Bath 210 208.0 0.41
Omega HH-82 Wet Bulb - Red Team
100.014 1 Ice Water 0 0.0 0.00
2 Water Bath 90 90.1 -0.03
3 Oil Bath 210 212.0 -0.41
Omega HH-82 Dry Bulb - Blue Team
100.010 L1 Ice Water 0 0.2 -0.07
T2 Water Bath 90 90.2 -0.06
3 Oil Bath 210 211.0 -0.21
Omega HH-82 Wet Bulb - Blue Team :
100.010 1 Ice Water 0 0.8 -0.29
2 Water Bath 90 90.0 0.00
3 - Qil Bath 210 210.5 -0.10
Omega HH-82 Dry Bulb - Green Team
100.001 1 Ice Water 0 0.0 0.00
2 Water Bath 98 98.0 0.00
3 Oil Bath 210 2100 0.00
Omega HH-82 Wet Bulb - Green Team
100.001 1 Ice Water 0 0.0 0.00
2 Water Bath 99 99.0 0.00
3 Oil Bath 210 210.2 -0.04
Omega HH-25 KF Dry Bulb
100.017 . 1 Tce Water 0 0.0 _ 0.00
2 Water Bath 90 90.5 ' -0.14
3 Oil Bath 210 210.0 0.00
Omiega HH-25 KF Wet Bulb
100.017 1 Ice Water 0 0.0 0.00
2 Water Bath %0 50.0 0.00
3 Oil Bath 210 209.8 0.04

* Type of calibration system used.

® Temperature Difference Calculation:

(Ref. Temp. °C + 273) -'(Test Temp. °C + 273)
--------------------- - S cenmmnmemeaee X 100 < 1.5%

Ref. Temp. °C + 273
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Date: 01/03/94
Ambient Temperature °C: 21.7
Calibrator: SEA

! TEMPERATURE SENSOR CALIBRATION FORM

THERMOMETERS
Tolerance: + 1.5% of Absolute Temperature

Barometric Pressure, In. Hg.: 29.364

Reference Thermometer Number: U38717

Reference Thermometer
Thermocouple/ Reference Thermometer  Potentiometer Temperature
Thermometer Point  Source® Temperature  Temperature  Difference®
LD.# °C °C Yo
Bimetallic Dial Dry Bulb
100.004 1 Water Bath 22 23* -0.34
2 Water Bath 90 93+ -0.83
3 Oil Bath 205 206* -0.21
Bimetallic Dial Wet Bulb
100.005 1 Ice Water 0 0* 0.00
2 Water Bath 22 22+ 0.00
3 Water Bath 90 91* -0.28
Bimetallic Dial Wet Bulb
108.006 1 Ice Water 0 0* 0.00
2 Water Bath 22 23> -0.34
3 Water Bath 90 92* -0.55
Bimetallic Dial Dry Bulb
100.007 1 Water Bath 22 22+ 0.00
2 Water Bath 90 91* -0.28
3 Oil Bath 205 206* -0.21
Bimetallic Dial Wet Bulb
100.019 1 Ice Water 0 1* -0.37
2 Water Bath 22 22" 0.00
3 Water Bath 90 92« -0.55
Bimetallic Dial Wet Buib
100.020 1 Ice Water 0 0= 0.00
2 Water Bath 22 22" 0.00
3 Water Bath 90 91+ -0.28
Bimetallic Dial Wet Bulb
100.021 1 Ice Water 0 o 0.00
2 Water Bath 22 22* 0.00
3 Water Bath 90 91~ -0.28
* Temperature was read in °F and converted to °C.
* Type of calibration system used.
b Temperature Difference Calculation:
(Ref. Temp. °C + 273) - (Test Temp. °C + 273)
------------ - X100 < 1.5%

Ref. Temp. °C + 273
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TEMPERATURE SENSOR CALIBRATION FORM
THERMOCOUPLES

Tolerance: +/- 1.5% of Absolute Temperature

Date: 09/27/94 Barometric Pressure, In. Hg: 29.215
Ambient Temperature, Deg. C: 219 Reference Thermometer No.: 38717
Calibrated By: JaM
Reference Thermocouple Temperature
Thermocouple Reference Thermometer Potentiometer Difference
ID No. Source Temperature Temperature Calculation
Degrees F Degrees F Percent, %
2’ Pitot Tube
200.019 Ice Water 1] L.l -0.40
Water Bath 93 92.9 0.03
Qil Bath 220 219.0 0.20
4’ Pitot Tube
200.002 Ice Water 0 0.0 0.00
Water Bath 93 92.6 0.11
Oil Bath 215 215.1 -0.02
4® Pitat Tube
200.028 Tce Water a 03 -0.11
Water Bath 93 91.6 0.38
. Qil Bath 215 214.1 0.18
5" Pitot Tube
200.025 Icec Water 1] 0.5 -0.18
Water Bath 9 93.0 0.00
Qil Bath 215 213.1 0.39
6 Pitot Tube
200.003 Ice Water 0 0.9 -0.33
Water Bath 99 99.0 0.60
Qil Bath 290 290.0 0.00
6' Pitot Tube
200.044 Ice Water 0 04 -0.15
! Water Bath o1 o1.5 -0.14
. Qil Bath 217 216.8 0.04
7" Pitot Tube
200.038 Ice Water 0 0.9 -0.33
Water Bath 25 4.8 0.07
Cil Bath 195 194.5 0.11
8’ Pitot Tube
200.030 Ice Water 0 0.2 -0.07
Water Bath 99 98.3 0.05
Oil Bath 220 219.0 0.20
1¢* Pitot Tube
200.031 Ice Water 0 0.2 -0.07
Water Bath 93 23.0 0.00
Qil Bath 230 230.1 -0.02

Source = Type of calibration system used.

Temperature Difference Calculation:
(Ref. Termp. Deg. C + 273) - (Test Temp. Deg. C + 273)

Ref. Temp. Deg. C + 273

- X 100 = <1L.5%
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‘ TEMPERATURE SENSOR CALIBRATION FORM
THERMOMETERS
Tolerance: + 1.5% of Absolute Temperature

Date: 01/03/94 Barometric Pressure, In. Hg.: 29.364
Ambient Temperature °C: 21.7 Reference Thermometer Number: U38717

Calibrator: SEA

Reference Thermonmeter

Thermocouple/ Reference Thermometer  Potentiometer Temperature

Thermometer Point  Source® Temperature  Temperature  Difference®
I.D.# °C °C %
Bimetallic Dial Dry Bulb
100.004 1 Water Bath 22 23* -0.34
2 Water Bath 90 93 -0.83
3 Oil Bath 205 206" -0.21
Bimetallic Dial Wet Bulb
100.005 1 Ice Water 0 0* 0.00
2 Water Bath 22 22* 0.00
3 Water Bath 90 91* -0.28
Bimetallic Dial Wet Bulb
100.006 1 Ice Water 0 0* 0.00
2 Water Bath 22 23* -0.34
3 Water Bath 90 92* -0.55
Bimetallic Dial Dry Bulb
100.007 1 Water Bath 22 22* 0.00
2 Water Bath 90 91* -0.28
3 Oil Bath 205 206* -0.21
Bimetallic Dial Wet Bulb
100.019 1 Ice Water 0 1* -0.37
2 Water Bath 22 22" 0.00
3 Water Bath 90 92+ -0.55
Bimetallic Dial Wet Bulb
100.020 1 Ice Water 0 0* 0.00
2 Water Bath 22 22* 0.00
3 Water Bath 90 91* -0.28
Bimetallic Dial Wet Bulb
100.021 1 Ice Water 0 o* B 0.00
2 Water Bath 22 22" 0.00
3 Water Bath 90 91* -0.28

* Temperature was read in °F and converted to °C.
* Type of calibration system used.
b Temperature Difference Calculation:

(Ref. Temp. °C + 273) - (Test Temp. °C + 273)

e kA D A T, e B D A e e

Ref. Temp. °C + 273

X100 < 1.5%




TEMPERATURE SENSOR CALIBRATION FORM
THERMOCOUPLES

Tolerance: +/- 1.5% of Absolute Temperature

Date: 05/27/94 Barometric Pressure, In. Hg: 29.215
Ambicnt Temperature, Deg. C: 219 Reference Thermometer No.: U38717
Calibrated By: JAM
Reference Thermocouple Temperature
Thermocouple Reference Thermometer Potentiometer Difference
ID No. Point Source Temperature Temperature Calculation
Degrees F Degrees F Percent, %
2" Pitot Tube
200.019 1 Ice Water 0 11 -0.40
Water Bath 93 929 0.03
3 Oil Bath 220 2190 0.20
4" Pitot Tube
200.002 1 Ice Water 0 0.0 0.00
Water Bath 93 92.6 0.11
3 Qil Bath 215 2151 -0.02
4" Pitot Tube
200.028 1 Ice Water ¢ 0.3 -0.11
Water Bath 93 9.6 0.38
. 3 Qil Bath 215 214.1 0.18
5" Pitot Tube
200.025 1 Ice Water 0 05 -0.18
2 Water Bath 93 93.0 - 0.00
3 Qil Bath 215 213.1 0.39
G’ Pitot Tube
200.003 1 Ice Water 0 0.9 -0.33
Water Bath 99 99.0 .00
3 Cil Bath 290 290.0 0.00
6" Pitot Tube
200.044 1 Ice Water 0 04 -0.15
) Water Bath 91 9L5 -0.14
.. 3 QilBath 217 216.8 0.04
7' Pitot Tube '
200.038 1 Ice Water 0 0.9 -0.33
Water Bath 25 248 0.07
3 Oil Bath 19s 194.5 0.11
8 Pitot Tube
200.030 1 Ice Water 0 0.2 " -0.07
Water Bath 99 08.8 0.05
3 Oil Bath 220 219.0 0.20
10’ Pitot Tube :
200.031 1 Ice Water 0 0.2 -0.07
Water Bath 93 93.0 0.00
3 Qil Bath 230 2301 -0.02

Source = Type of calibration system used.

Temperature Difference Calculation:
(Ref. Temp. Deg. € + 273} - (Test Temp. Deg. C + 273)
- X 100 = <1.5%

Ref. Temp. Deg. C + 273
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228 LACKAWANNA AVENUE
WEST PATERSON, NJ 07424
(201) 812~7474

REPORT OF CALIBRATION

LIQUID-IN-GLASS~THERMOMETER

CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO CAT 1002-3FC S/N-2890
RANGE: +30 TO +124 DEGREES F IN 0.2 DEGREE GRADUATIONS.

THERMOMETER  CORRECTION
READING (ITS-90)**

31.94 F 0.06 F
40.00 0.00
60.00 0.00
100.00 0.06
120.00 0.00

*% ALL, TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1990 (ITS-90) PUBLISHED IN THE METROLGIA 27,

NO. 1, 3/10/90.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIONAL BUREAU OF STANDARDS (NBS) IN ACCORDANCE WITH ASTM METHOD

E 77, AND NBS MONOGRAPH 174.

FOR A DISCUSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MONOGRAPH 250-23.

IF NO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-
TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW.

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING "IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER:IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT
LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD

RESULT.

CONTINUED

TEST NUMBER: 145875

DATE: 03/29/94

STANDARD SERIAL NO. 128239
NIST IDENTIFICATION NQ. 88024

D-9
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EVER READY THERMOMETER CO., INC. PAGE 2 OF a2 ..

REPORT OF CALIBRATION

LIQUID-IN-GLASS-THERMOMETER

THE TABULATED CORRECTIONS APPLY PROVIDED THE ICE-POINT READING, TAKEN
AFTER EXPOSURE FOR NOT LESS THAN 3 DAYS TO A TEMPERATURE OF ABOUT 20
DEGREES C (70 DEGREES F) IS 31.94 DEGREES F. IF THE ICE-POINT READING

IS FOUND TO BE HIGHER (OR LOWER) THAN STATED, ALL OTHER READINGS WILL

BE HIGHER (OR LOWER) TO THE SAME EXTENT. IF THE THERMOMETER IS USED

AT A GIVEN TEMPERATURE SHORTLY AFTER BEING HEATED TO A HIGHER TEMPERATURE.
AN ERROR OF 0.0l DEGREES OR LESS, FOR EACH 10 DEGREE DIFFERENCE BETWEEN
THE TWO TEMPERATURES, MAY BE INTRODUCED. THE TABULATED CORRECTIONS APPLY
IF THE THERMOMETER IS USED IN THE UPRIGHT POSITION; IF USED IN A HORIZONTAL
POSITION, THE INDICATIONS MAY BE A FEW HUNDREDTHS OF A DEGREE HIGHER.

TEST NUMBER: 145875

DATE: 03/29/94 '
STANDARD SERIAL NO. 128239 (}{js QA,_,é1~ %ﬁ;,v,

NIST IDENTIFICATION NO. 88024 -—==
Charles Tang-Nian
QUALITY CONTROL MANAGER

D-10

+



L EVER READY THERMOMETER CO., INC.
' 228 LACKAWANNA AVENUE
WEST PATERSON, NJ 07424
(201) 812-7474
REPORT OF CALIBRATION

LIQUID-IN-GLASS—-THERMOMETER

CALIBRATED BY EVER READY THERMOMETER CO.

MARKED: ERTCO CAT 1002-3FC §S/N-2890
RANGE: +30 TO +124 DEGREES F IN 0.2 DEGREE GRADUATIONS.

THERMOMETER  CORRECTION
READING  (ITS-90)*%

31.94 F 0.06 F
40.00 0.00
60.00 0.00
100.00 0.06
120.00 0.00

*% ALT, TEMPERATURES IN THIS REPORT ARE BASED ON THE INTERNATIONAL
TEMPERATURE SCALE OF 1990 (ITS-90) PUBLISHED IN THE METROLGIA 27,

NO. 1, 3/10/90.

THIS THERMOMETER WAS CALIBRATED AGAINST A STANDARD CALIBRATED AT THE
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST) FORMERLY THE
NATIONAL BUREAU OF STANDARDS (NBS) IN ACCORDANCE WITH ASTM METHOD

E 77, AND NBS MONOGRAPH 174.

FOR A DISCUSION OF ACCURACIES ATTAINABLE WITH SUCH THERMOMETERS SEE
NBS MONOGRAPH 250-23.

IF NO SIGN IS GIVEN ON THE CORRECTION, THE TRUE TEMPERATURE IS HIGHER
THAN THE INDICATED TEMPERATURE; IF THE SIGN GIVEN IS NEGATIVE, THE TRUE
TEMPERATURE IS LOWER THAN THE INDICATED TEMPERATURE. TO USE THE CORREC-
TIONS PROPERLY, REFERENCE SHOULD BE MADE TO THE NOTES GIVEN BELOW.

THE THERMOMETER WAS TESTED IN A LARGE, CLOSED-TOP, ELECTRICALLY HEATED,
LIQUID BATH, BEING “IMMERSED" 76MM. THE TEMPERATURE OF THE ROOM WAS
ABOUT 25 DEGREES C (77 DEGREES F). IF THE THERMOMETER: IS USED UNDER
CONDITIONS WHICH WOULD CAUSE THE AVERAGE TEMPERATURE OF THE EMERGENT
LIQUID COLUMN TO DIFFER MARKEDLY FROM THAT PREVAILING IN THE TEST,
APPRECIABLE DIFFERENCES IN THE INDICATIONS OF THE THERMOMETER WOULD

RESULT.

CONTINUED

TEST NUMBER: 145875

DATE: 03/29/94

STANDARD SERIAL NO. 128239
NIST IDENTIFICATION NO. 88024
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EVER READY THERMOMETER CO., INC. PAGE 2 or 2° Q

REPORT OF CALIBRATION

LIQUID—-IN-GLASS-THERMOMETER

THE TABULATED CORRECTIONS APPLY PROVIDED TEE ICE—-POINT READING, TAKREN
AFTER EXPOSURE FOR NOT LESS THAN 3 DAYS TO A TEMPERATURE OF ABOUT 20
DEGREES C (70 DEGREES F) IS 31.94 DEGREES F. IF THE ICE-POINT READING

IS FOUND TO BE HIGHER (OR LOWER) THAN STATED, ALL OTHER READINGS WILL

BE HIGHER (OR LOWER) TO THE SAME EXTENT. IF THE THERMOMETER IS USED

AT A GIVEN TEMPERATURE SHORTLY AFTER BEING HEATED TO A EIGHER TEMPERATURE.
AN ERROR OF 0.01 DEGREES OR LESS, FOR EACH 10 DEGREE DIFFERENCE BETWEEN
THE TWO TEMPERATURES, MAY BE INTRODUCED. THE TABULATED CORRECTIONS APPLY
IF THE THERMOMETER IS USED IN THE UPRIGHT POSITION; IF USED IN A HORIZONTAL
POSITION, THE INDICATIONS MAY BE A FEW HUNDREDTHS OF A DEGREE. HIGHER.

TEST NUMBER: 145875

DATE: 03/29/94 ' 3
STANDARD SERIAL NO. 128239 iytﬂ LLJ < aﬂf—aéa- %;éhu,
™~ \_' —_—— _—

NIST IDENTIFICATION NO. 88024

Charles Tang-Nian
QUALITY CONTROL MANAGER
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Bulletin D-01-82

Suderteass 0.3-74 & 0-¢1-73

Metearological Instruments
Pressure Gauges

NATIONAL WEATHER SERVICE TYPE
MERCURIAL BAROMETERS

Usable up to 900 metres (3,000 feet)

The National Weaather Service type barometer is PRINCO’s highest
grade mercurial barometer. It is used by weather services and
airports the world over. Tne glass tube has a uniform inside
diametar of 7 mm for constant capillary depression throughout the
length of the scale. Scales are sat at the factory by comparison
_ with a barometer certified by the National Bureau of Standards, and
read the local pressure without the necessity of corracting for .
capillary depression. The vernier can be smoathly and precisely set
by means of a rack and pinion diive, cantralled by a knurted
. adjusting knob. White plastic backgrounds on the mounting panel
: facilitate obsarvation of the Fortin type cistern and mercury column,
Tne vernier has a sighting edge. front and rear, to avoid parallax.
A suspension bracket and an acjustable ring clamp for the cistern
figid the barcmeter firmiy in the veriical pasition on the mounting
panel. A dual scale Celsius/Fanrenheit thermometer with a =25 to
50°C/~10 10 120°F range indicates the proper temperature 1@ be
used lor temperature corractions. An instruction booklet with
information for understanding and prooer use of the barometer is
supplied with each instrument. Complete correction tables for
temperature and gravity are included.

This barometer is accurate to =0.3 md, 0.2 mm, or 0.01 inch of
mercury when carefully set and read. and after temperature and
gravity corractions have been applied. For greatest accuracy a
Certificate of Calibration may be oblained and the correction
contained therein also applied. Each National Weather Service
barcmeter has a serial number.

The rugged construction of the National Wealther Service type
barometer is such that it can be shipped safely by United Parcel
Service or express. The kidskin bag, in the Fortin type reservoir,
dampens mercury ¢olumn oscillations during shipment. The lower
part of the glass tube is narrowed down ta minimize mercury

waeight, and is protected by foam cushions, thus offering added
resistance to damage during shipment. The cistern may be apened

in the fieid for cleaning of the cistern glass and cistern rmercury. The
barometer contains approximately 820 grams (1.5 pounds} of mercury
total. It is shipped completely assembled, filled with mercury and
ready 10 use. Mounting panel dimensions are 19 x 76 x 1072 mm
(3/4 x 3 x 42 inches). The shipping weight is 5 kg (11 pounds) and bax
dimensions are 235 x 250 x 1197 mm (9 x 10 x 47 inches).

Catalog Number Scales

—> 453 inch and millimetre
453B! inch and millibar
453mM8 millibar and millimetre
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NATIONAL SPECIALTY GASES

630 UNITED DRIVE
DURHAM, NC 27713
(919)544-3772° -
CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

REFERENCE #: 8832778 CYLINDER #L1572  CYL. PRESSURE:=2000PSIG
EXPIRATION DATE:  7/277 LAST ANALYSIS DATE:%27/24
CUSTOMER: NATIONAL WELDERS - PO#

CHARLOTTE, NC

METHOD: ANALYZED ACCORDING TO EPA .L‘RAGEABILITY PROTOCOL FOR ASSAY AND CERTIFICATION
OF GASEQUS CALTBRATION STANDARDS-SEPTEMBER 1993:G-1

STANDARD: INSTRUMENT-BECKMAN NDIR
SRM ¢ 1680E MODEL #8804
CYL # FF33954 SERIAL #:2000172
CONC.: 477.0PPM LAST CAL.7/1/94
COMPONENT: CO ' COMPONENT: COMPONENT:
MEAN CONC:  154PPM MEAN CONC: - MEAN CONC:
REPLICATE CONC. REPLICATE CONC. REPLICATE CONC.
DATE:7/20/94 DATE:T/2794 DATE: DATE: DATE: DATE:
154PPM 154PPM
153PEM 153PPM
154PPM 154PPM
BALANCE GAS:N?
REPLICATE DATA | COMPONEN:CO
DATE: 7/2094 DATE:2/21/94
z 0 R 452 C 137.3 Z 0 R 4252 C 137.3
R 4253 Z 0 c 136.4 R 4253 2 0 c 136.4
z 0 C 1878 R 4254 z 0 c 1873 R 4254
REPLICATE DATA. COMPONENT:
DATE: . DATE:
z R c z R c
R Z c R Z c
z c R z c R
REPLICATE DATA COMPONENT:
DATE: ' DATE:
7 R ¢ z R c
R- Z C " R vA c
z c . R z c R
Z=ZERO C=CANDIDATE R=REFERENCE
ANALYST‘/ ‘Zy‘-ﬁyc// APPROVED BY: jq—m. ﬁm

“THIS REPOET STATED ACCURATELY THE RESULTS OF THE INVEYTICATION MADE UPON THE MATERIAL SUBMITTED TO THE ANALYTICAL LABORATORY. EVEXY EFFORT
EA3 HEEN MADE TO DETERMINK OBJECTIVILY, THE INFOERMATION EBQUESTED; HOWEVER, IN CONNEGTION WITH IT$ EXNDERING OF THIS REPCET, NATIONAL
SPECIALTY GASES SHALL HAVE NO LIABILITY TN EXCESS QF ITH ESTALLISEED CHARCE FOE THY SZEVICE"




Bulletin D-01-82

Suoerseden 0-2-T4 & D-11.73

Meteorological Instruments
& Pressure Gauges

- NATIONAL WEATHER SERVICE TYPE
MERCURIAL BAROMETERS

Usable up to 900 metres (3,000 feet)

The MNational Weather Service type barometer is PRINCO's highest
grade mercurial barometer. It is used by weather sarvices and
airparts the world aver. The glass tube has a uniform inside
diametar of 7 mm for constant capillary depression throughout the
length of the scale. Scales are sat at the factory by comparison
 with a barometer certified by the National Buraau of Standards, and
read the local pressure without the neceassity of correcting for
capillary depression. The vemier can be smoothly and precisely set
by means of a rack and pinion drive, controlled by a knurled
. adjusting knob. White plastic backgrounds on the mounting panel
T facilitate absarvation of the Fortin lype ¢istern and mercury column.
The vernier has a sighting edge. front and rear, to avoid paraliax.
A, suspension bracket and an acjustable ring clamp for the cistem
hoid the barometer firmiy in the venical position on the mounting
panel. A dual scale Celsius/Fahrenneit thermameter with a -25 to
§0°C/-10 to 120°F range indicates the proper temperature to be
used for temperature corrections. An instruction booklet with
information for understanding and groper use of the barometer is
supolied with each instrument. Complete correction tables for
temperature and gravily are included. _
This barometer is accurate to =0.3 mo, 0.2 mm, or 0.01 inch of
mercury when carefully set and read, and aftar temperature and
gravity corractions ave been applied. For greatest accuracy a
Cartificate of Calibration may be obtained and the correction
contained therein also applied. Each National Weather Service
barometer has a serial number.
The rugged construction of the National Weather Service type
barometer is such that it can be shipped safely by United Parcel
Service ar axpress. The kidskin bag, in the Fortin type resarvair,
dampens mercury column ascillations during shipment. The lower
part of the glass tube is narrowed down to minimize mercury
weight, and is protected by foam cushions, thus offering added
resistance to damage during shipment. The cistern may be Qpened
in the field for cleaning of the cistern glass and cistern mercury. The
barometer contains approximaltely 830 grams (1.5 pounds) of mercury
total. It is shipped completely assambled, filled with mercury and
ready to use. Mounting panel dimensions are 19 x 76 x 1072 mm
(374 x 3 x 42 inches]. The shipging weight is § kg (11 pounds) and box
dimensions are 235 x 250 x 1197 mat (8 x 10 x 47 inches). '

Cataleg Number Scales

—3=453 inch and millimetre
4538l inch and millicar
453M8B millibar and millimetre




NATIONAL SPECIALTY GASES
630 UNITED DRIVE |
DURHAM, NC 27713
(919)544-3772
CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

REFERENCE #: 88-32778 CYLINDER #:LL572 CYL. PRESSURE:=2000PSIG
EXPIRATION DATE: 2797 LAST ANALYSIS DATE:7/27%
CUSTOMER: NATIONAL WELDERS - PO.# .

CEARLOTTE, NC .

METHOD: ANALYZED ACCORDING TO EPA TRACEABILITY PROTOCOL FOR ASSAY AND CERTIFICATION
OF GASEQUS CALIBRATION STANDARDS-SEPTEMBER 1993.G-1

STANDARD: INSTRUMENT:BECKMAN NDIR

SRM #: 16808 MODEL #:880A

CYL #: FFa3354 SERIAL #:2000172

CONC.: 477.0PPM LAST CAL.:7/1/94

COMPONENT: CO* COMPONENT: COMPONENT:

MEAN CONC: 154PPM MEAN CONC: - MEAN CONC:

REPLICATE CONC. REPLICATE CONC. REPLICATE CONC.

DATE:7/20/94 DATE:727/94¢ DATE: DATE: DATE: DATE:

154PPM 154PPM

163PPM 153FPM

154PPM 154PPM

BALANCE GAS172

REPLICATE DATA | COMPONENT:CO

DATE: 7/20/94 DATE:7/27/94

z 0 R 4252 C 137.2 Z 0 R 4952 C 137.3
R 4253 Z 0 c 136.4 R 4253 2 0 c 136.4
Z 0 (o} 1373 R 425.4 z 0 c 1373 R 425.4
REPLICATE DATA COMPONENT:

DATE: . DATE:

z R c v/ R c

R VA C R z c

z C R z c R
REPLICATE DATA COMPONENT:

DATE: ’ DATE:

z R c 4 R C

R- z o] " R z c

Z c : R Z c R

2-ZERQ C=CANDIDATE R=REFERENCE

ANALYST@- T // -2 APPROVED BY: me 4 s

“THIS REFORT STATED ACCURATELY THR RESULTY OF THE DNVESTIGATION MADE UPON THE MATFRIAL SUEMITTED TO THE ANALYTICAL LABORATOEY. EVEEY IFYOHT
HAS mmmnmm.mmoxmm HOWEVER, I¥ CONNECTION WITH [T8 EENDERING OF THIS EEPORT, NATIONAL
mmmmmnmmmmormmmmmmmmcr
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NATIONAL SPECIALTY GASES

630 UNITED DRIVE
DURHAM, NC 27713
(919)544-3772 . |

CER‘I‘IFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

REFERENCE #: 85-32779
EXPIRATION DATE:

2737
CUSTOMER; NATIONAL WELDERS

. CYLINDER #L138023 CYL. PRESSURE:2000PSIG

LAST ANALYSIS DATE:7/27/94
PO%

CHARLOTTE, NC
METEOD' ANALYZED ACCORDING TO EPA TRACEABILITY PROTOCOL FOR ASSAY AND CERTIFICA:I'.[ON

OF GASEQUS CALIBRATION STANDARDS-SEPTEMBER 1983:G-1

STANDARD:
SRM #: 16808

CYL #: FF33954

CONC.: 477.0PPM
COMPONENT: CO

MEAN CONC: S01EPM
REPLICATE CONC.
DATE:7/R20/94 DATE/27/94
302PPM 301PPM
301PPM 300PPM
302PPM 301PPM

BALANTE GASIIZ

REPLICATE DATA

DATE: T720/94

VA 0 R 4252
R 4253 Z o

Z 0- C 269.3.
REPLICATE DATA

DATE:

Zz R

R Zz

Z C
REPLICATE DATA

DATE:

Z - R

R A

z C

w7

INSTRUMENT-BECKMAN NDIR

MODEL #:880A

SERIAL #:2000172

LAST CAL.:7/1/94

COMPONENT: COMPONENT:

MEAN CONC: MEAN CONC:

REPLICATE CONC. REPLICATE CONC.

DATE: DATE: DATE: DATE:
COMPONENT:CO
DATE:7/27/94

Cc 268.2 Z 0 R 425.2 C 268.3

C 268.4 R 4253 Z 0 C 267.5

R 425.3 y A 0 C 2684 R 425.4
COMPONENT:
DATE:

C Z R C

C R v C

R z Cc R
COMPONENT:
DATE:

C o Z R c

C R Z C

R Z C R

Rre

O C<CANDIDATE R=REFERENCE
APPROVED BY: J‘H‘

mmmmmwmmmmmmmmmmmmm EVERYITOET
HAS BFFH MADE TO DEDEMINE OBJECTIVELY, mmoummmmmcuoummmnumm MATIONAL
mmmmﬂmmmmwmmmmmmm

D-13




Scott Specialty Gases

LABEL OF CONTEN

T

TRIGON ENGINEERING N . 22
Caapanent Grade Cartified Purity
NITROGEN UZAHN 939.999%

CAS Reg No. 7727-37-3

GC Batch: GC# 384812

Cylinder Mo ALMA336IM Prosect No [2-28531
flam Mo, 1221811

Reorder/Service Contact

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

D-14
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NATIONAL SPECIALTY GASES

630 UNITED DRIVE
DURHAM, NC 27713
(919)544-3772
CERTIFICATE OF ANALYSIS-EPA PROTOCOL MIXTURES

REFERENCE #: 8882779 - . CYLINDER #LL38023 CYL. PRESSURE:2000PSIG
EXPIRATION DATE:  7/2797° =~ . LAST ANALYSIS DATE:7/27/%4
CUSTOMER: NATIONAL WELDERS PO

CHARLOTTE, NC

METHOD: ANALYZED ACCORDING TO EPA TRACEABILITY PROTOCOL FOR ASSAY AND CERTIFICATION
OF GASEQUS CALIBRATION STANDARDS-SEPTEMBER 1983:G-1

STANDARD: INSTRUMENT:BECKMAN NDIR
SRM # 1680B MODEL #8804

CYL #: FF33954 SERIAL #:2000172

CONC.: 477.0PPM LAST CAL./7//94

COMPONENT: CO COMPONENT: COMPONENT:

MEAN CONC: S801PFM MEAN CONC: MEAN CONC:
REPLICATE CONC. REPLICATE CONC. REPLICATE CONC.
DATE:720/4 DATEZ/27S4 DATE: DATE: . DATE: DATE:
302PPM SOLPPM

301PPM 300PPM

302PPM 301PPM

BALANCE QGAS2T2 -

REPLICATE DATA . COMPONENT:CO
DATE: T20/94 DATE:7/27/94

yA 0 R = 4252 C 269.2 y/ 0 R 4252 C 268.3
R 4253 2% o c 268.4 R 4253 2 0 c 267.5
Z 0 c 269.3. R 425.3 yA 0 C 2684 R 425.4
REPLICATE DATA COMPONENT:

DATE: DATE:

Z R C YA R C

R Zz C R pA C

Zz C R Z C R
REPLICATE DATA COMPONENT:

DATE: " DATE:

zZ - R C A/ R C

R Z . C R z C

VA C . ) Z C R

O C=CANDIDATE R-REFERENCE

e cf(zﬁ JR o

mmmmmwmmmmmmmmmmmmmm EVERTEFFORT
HAS RFFN MADE TO DETIEMINE CBIECTIVELY, mmwmmmmmoummwwmm MATIONAL
mmmmﬂmmmmmmmmmmmz-

D-13
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Scott Specialty Gases

II:ABEl?1 OF CONTENT

TRIGON ENGINEERING 0 No. AM372E
Component Grade " Cariifizd Purity
NITROGEN UZAM 95.393%

(RS Reg No. 7727-37-3

GC Batch: OC# 304812

i 0 S e

_________

Lylinder No  RLMA336I4 Prajest No [2-9833I
itam o 1291211 AL

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