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Truck & Bus Group
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CERTIFIED MAIL P 360 683 547 MAR 2 3 199
RETURN RECEIPT REQUESTED - 3
O ndian,

Sl
Departmen; of ,
. nv
Mr, Ed-SuFTa, Chief Office of A;:",’;’a”:a";gjn Managereny
Enforcement Section

Office of Air Management

Indiana Department of Environmental Management
105 South Meridian Street

P. 0. Box 6015

Indianapolis, Indianag 46225-6015

Dear Mr. Surla:

opacity monitor certification bursuant to 40 CFR 60.13. Testing was
conducted on February 2 and February 3, 1993, for natural gas/oil-fired

Please contact me at (219) 673-2480 should you have questions relative
to the test results,
Sincerely,

me 216-67%-250¢

Kim Kurtz-Seslar
Environmental Engineer

#4TSTRLT/kks
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY

INTRODUCTION

Clean Air Engineering was contracted by General Motors Corporation to
perform monitor certification testing and to determine levels of nitrogen oxides
and visible emissions at their facility located in Roanoke, Indiana for
compliance purposes.

The testing took place at the Boiler #4 Stack on February 2 and 3, 1993.
Coordinating the field testing were:

B. Smid - General Motors Corporation
»1-67%-24So K. Kurtz-Seslar - General Motors Corporation

G. Santorilla - General Motors Corporation

S. Bailey - pH Environmental Service

J. Bojan - Clean Air Engineering

To the best of our knowledge, the data presented in this report are accurate
and complete.

Respectfully submitted,

}

CLEAN AIR ENGINEERING
41474/% V
A
Patrick Sheehy David Perkins
Project Manager Manager, Technical Communications

1-1
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

SURNMARY OF it it vULTS

Relative Accuracy

The carbon dioxide monitor at the Boiler #4 Stack demonstrated a relative

accuracy of 5.0 percent based on CO, (percent, wet) over nine runs on
February 2, 1993.

The nitrogen oxides monitor at the Boiler #4 Stack demonstrated a relative

accuracy of 8.2 percent based on lb/mmBtu NOx over nine runs on February 2,
1993.

Nitrogen Oxides

The nitrogen oxides concentration at the Boiler #4 Stack averaged 64 ppm
over three runs on February 2, 1993. This corresponds to an average
emission rate of 20.35 Ib/hr and 0.087 Ib/mmBtu. Natural gas was used as fuel
during these three runs.

The nitrogen oxides concentration at the Boiler #4 Stack averaged 71 ppm
over three runs on February 3, 1993. This corresponds to an average
emission rate of 22.49 Ib/hr and 0.094 Ib/mmBtu. No. 2 Fuel Oil was used as
fuel for these three runs.

Q II }
The opacity at the Boiler #4 Stack ranged from 0 percent to 10 percent, and

averaged 5 percent over three runs on February 3, 1993.

The test conditions and results of analysis are presented in Tables 1 through 4
on pages 1-3 through 1-6.

h
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY OF TESY HESULTS Table

EPA Method 3

Carbon Dioxide, Relative Accurﬁcy

Boiler #4 Stack

A
o

CO2 RM CO2 CEM Difference
Run No. Start Time (percent, wet) (percent, wet) (percent, wet)
1 *  10:00 AM 7.5 8.5 -1.0
2 *  10:30 AM 7.6 8.4 -0.8
3 11:45 AM 7.8 8.3 -0.5
4 * 12115 PM 7.7 8.3 -0.6
5 12:45 PM 7.7 8.2 -0.5
6 1:15 PM 7.8 7.8 0.0
7 1:45 PM 7.8 7.8 0.0
8 2:30 PM 7.5 7.8 -0.3
9 3:00 PM 7.5 7.8 -0.3
10 3:30 PM 7.6 7.8 -0.2
11 4:00 PM 7.6 7.8 -0.2
12 4:30 PM 7.6 7.7 -0.1
Average 7.7 7.9 -0.2
Total 68.9 71.0 -2.1
Standard Deviation 0.1898
Confidence Coefficient 0.1459
Relative Accuracy 5.0%

CO2 (percent, wet)

7.0 N e e e —
1 2 3 4 5 %% 7 8 9 10 11 12
Q}lunNo
-

——® —-RMDATA ——#—— CEM DATA

RM = Reference Method (Clean Air Engineering Data)
CEM = Continuous Emissions Monitoring Method (General Motors Corporation.)
* Indicates that the run was not included in the calculations.

:




GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY OF TESY RELULTS - Tabie 2

EPA Method 7E
Nitrogen Oxides, Relative Accuracy
Boiler #4 Stack

NOx RM NOx CEM Difference

Run No. Start Time {Ilb/mmBtu) (Ib/mmBtu) (ib/mmBtu)
1 12:25 0.091 0.073 0.018
2 * 13:35 0.084 0.074 0.010
3 14:45 0.085 0.076 0.009
4 " 16:20 .0.087 0.077 0.010
5 16:47 0.086 0.078 0.008
6 17:48 0.082 0.079 0.003
7 18:17 0.081 0.081 0.000
8 18:44 0.084 0.081 0.003
9 19:11 0.085 0.079 0.006
10 19:40 0.085 0.079 0.006
11 ~ 20:06 0.085 0.080 0.005
12 20:35 0.082 0.081 0.001
Average 0.084 0.079 0.005
Total 0.755 0.714 0.041
Standard Deviation 0.0030
Confidence Coefficient 0.0023
Relative Accuracy 8.2%
0.100 1
500808 S —g-—g =
@ 0.060
€ 0.040
£ 0.020
x 0'000 4 L] L L) L} L) L L] : : : :
4 1 2 3 4 5 6 7 8 9 10 11 12

Run No.

——®& —-RMDATA —8—— CEMDATA

RM = Reference Method (Clean Air Engineering Data)
CEM = Continuous Emissions Monitoring Method (General Motors Corporation.)
* Indicates that the run was not included in the calculations.

1-4
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' GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY OF TESY =E~JLTS - Table 3

EPA Method 7E
Nitrogen Oxides
Boiler #4 Stack, Natural Gas, Compliance Runs

Run No. 1 2 3 Average
Date (1993) February 2 February 2 February 2
Start Time (approx.) 12:25 13:35 14:45
Stop Time (approx.) 13:25 14:35 15:45
Temperature (° F) 362 363 363 363
Moisture (volume %) 15.4 16.9 15.2 15.8
O2(dry volume %) 4.8 4.2 4.6 4.5
CO2(dry volume %) 8.9 9.2 9.2 9.1
Vol i
acfm 84,060 83,930 84,040 84,010
dscfm 45,060 44,150 45,050 44,750
Nit Oxides Result
ppm 65 63 63 64
Ib/dsct 7.76E-06 7.47E-06 7.50E-06 7.58E-06
Ib/hr 20.99 19.80 20.27 20.35
lb/mr)nBtu 0.091 0.084 0.085 0.087

i!il
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GENERAL MOTORS CORPORATION

CAE Project No: 6520

SUMMARY OF TEST it uULTS - Table 1
EPA Methods 7E and 9

Nitogen Oxides and Opacity
Boiler #4 Stack, No. 2 Fuel Oil, Compliance Runs

Run No.

Date (1993)
Start Time (approx.)
Stop Time (approx.)

Temperature (°F)
Moisture (volume %)
O2(dry volume %)
COy(dry volume %)

Volumetric Flow Rate
acfm
dscfm

Ni Oxides Resul
ppm
Ib/dscf
Ib/hr
Ib/mmBtu
}
Opacity
Minimum Reading
Maximum Reading
Average

1

February 3
9:36
10:36

370
12.5
3.4
12.6

80,550
44,000

76
9.04E-06
23.88
0.102

2

February 3
10:47
11:47

375
12.6
3.6
13.0

81,680
44,280

69
8.29E-06
22.04
0.091

3

February 3
11:58
12:58

374
11.8
3.2
12.8

81,210
44,490

68
8.08E-06
21.56
0.090

Average

-—d -lu
il At
o HwWww

81,150
44,260

71
8.47E-06
22.49
0.094

;




GENERAL MOTORS CORPORATION
' CAE Project No: 6520

DESCRIPTION OF INGT/ L

General Motors Corporation's North American Truck Platforms Fort Wayne
Assembly Plant, located in Roanoke, Indiana, assembles light-duty pickup
trucks. GM operates a Riley Stoker boiler designated as Boiler #4. It is rated at
200,000 Ibs steam per hour, and can run on natural gas or No. 2 fuel oil. The
boiler uses flue gas recirculation and is vented through one of three fluesina
radial brick chimney. A Lear Siegler In-Situ Continuous Emissions Monitor is
installed on a flare within the stack. It reads on a wet basis with carbon dioxide
as the diluent gas.

The testing reported in this document was performed at the Boiler #4 Stack.

A schematic of the process is shown below.

CEM PLATFORM
11851

BOILER #4 FLUE

STACK SAMPLING
PLATFORM
106.5 1t

POWER HOUSE

21

\\\

‘i‘d

\\

|
|
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY OF PROCEL 184
SAMPLING PROCEDURES

The sampling followed procedures as detailed in U.S. Environmental Protection
Agency (EPA) Methods 1, 2, 3, 4, 7E and 9. These methods are titled:

* Method 1 — “Sample and Velocity Traverses for Stationary Sources;”

* Method 2 — “Determination of Stack Gas Velocity and Volumetric Flow Rate
(Type S Pitot Tube);”

* Method 3 — “Gas Analysis for the Determination of Dry Molecular Weight;”

* Method 4 — “Determination of Moisture Content in Stack Gases;”

* Method 7E - “Determination of Nitrogen Oxides Emissions from Stationary
Sources (Instrumental Analyzer Procedure);”

* Method 9 —  “Visual Determination of the Opacity of Emissions from
Stationary Sources.”

These methods appear in detail in Title 40 of the Code of Federal Regulations
- (CFR), Part 60, Appendix A.

Referenced with the above methods was U.S. EPA Performance
Specification 2. This specification is titled: “Specifications and test procedures
for SO, and NOx continuous emission monitoring systems in stationary
sources.”

}

This specification appears in detail in Title 40 of the CFR, Part 60, Appendix B.

The sampling apparatus are shown in Figures 1 through 3 on pages 3-3
through 3-5. All equipment was calibrated at the Clean Air Engineering
laboratory prior to shipment to the job site.

3-1
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY OF PROCE [ LUHES (Continued)
Sampling Locati

The Boiler #4 Stack has four ports, two of which were traversed. Six points
were traversed in each port. The traverse point locations are shown in
Figure 5 on page 3-7. The first three runs of the RATA performed on
February 2, 1993 at the Boiler #4 Stack were 60 minutes in duration. These
runs, in addition to the runs performed on February 3, 1993, were used to
determine compliance with emissions standards.

For relative accuracy testing, three points were sampled in a single port of the
Boiler #4 Stack. The sampling time per point was seven minutes for a total
sampling time of 21 minutes. The sampling locations are shown in Figure 4 on
page 3-6.

w
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GENERAL MOTORS CORPORATION
CAE Project No: 6520 '

SUMMARY OF PROCEDURHES - Figure 1

The EPA Methods 1 and 2 sampling apparatus is shown.

STACK
WALL

i NI
L [/

THERMOCOUPLE

REVERSE TYPE

PITOT TUBE /
!

STACK
TEMPERATURE

PITOT MANOMETER

w
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY OF PRO(®

CURES - Figure 2 8-4
The EPA Methods 3 and 4 sampling apparatus is shown.
NozzLE TEMPERATURE OF
STACK GAS LEAVING
WALL LAST IMPINGER
\H PROBE IMPINGERS \
,:AETH VACUUM
go0ouoy
TEMPERATURE VACUUM
OUTIN BY-PASS MAIN GAUGE
VALVE VALVE
05
? W ?“"T #gm
WETER PUMP
Impinger Content
1) 100 mi distilled water
2) 100 ml distilled water
3) empty
4) 300 g silica gel
=_———— = ———
= =
=P 4 = =
———— - e
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY OF PROCEURES . Figure 3
The EPA Method 7E sampling apparatus is shown.,

STACK

WALL HEATED

GALIBRATION
HEATED FILTER VALVE
PROBE
—
~—— HEATED
SAMPLE
LINE
CALIBRATION
GAS
SAMPLE TRAIN LINE CHEMILUMINESCENT
/ ’ VENT NOx MONITOR
CHART
:;:soTyiE PUMP RECORDER
SYSTEM

PUMP

/’l
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GENERAL MOTORS CORPORATION
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SUMMARY OF PROCLOURES - Figure 3-6

The cross section of the Boiler #4 Stack shows RATA sampling point locations,

S

PORT
USED

GAS FLOW NORTH
OUT OF PAGE
}
SAMPLING POINT PORT TO POINT DISTANCE (IN)
1 56.6
2 34.0
3 11.4
m
= =
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GENERAL MOTOR

CAE Project No: 6520

The cross section of the Boiler #4 Stack shows traverse point locations,

GAS FLOW
OUT OF
PAGE

SUMMARY OF PROCL |

QDU DAWON

S CORPORATION

JURES - Figure 5

T

PORT TO POINT DISTANCE (IN)

NORTH

65.0
58.0
47.9
20.1
10.0

3.0

.




GENERAL MOTORS CORPORATION
CAE Project No: 6520

SUMMARY OF PROCE (11
ANALYTICAL PROCEDURES

Continuous Emissions Monitoring

Nitrogen Oxides

The nitrogen oxides emission rate was determined using procedures detailed
n EPA Method 7E. A sample was extracted continuously from the fiue gas
stream, and a portion was conveyed to a TECO chemiluminescent nitrogen
oxides analyzer,

Before and after each run, the monitor was zeroed and calibrated with a
certified calibration gas. These calibrations were used to correct the raw data
for zero and calibration drift occurring during the test runs.

QUALITY CONTROL PROCEDURES

Quality control procedures for all aspects of field sampling; sample
preservation and holding time; reagent quality; analytical method; analyst
training and safety; and instrument cleaning, calibration and safety were
followed! These procedures are generally consistent with EPA guidelines
documented in “Quality Assurance Manuals for Air Pollution Measurement
Systems,” Vol 3, “Stationary Source Specific Methods” (EPA-600/4-77-027b).

;
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no calibration was heeded.

:

:




GENERAL MOTORS CORPORATION
CAE Project No: 6520

APPENDIX

NOMENGCLATURE  ...ooooroosmesesmsessimmssssssssisesessss st st 5-1
SAMPLE CALCULATIONS  ..ooooioivinimeressssssssisssssiss s s 5-2
PARAMETERS  oooecvtoeecoseesssessessssssssssssssseses s s s sss s s 5-3
CALIBRATION DATA ..o ssssssesssmsss s s s 5-4
FIELD DATA. oooovoeeesescsessessssssessessessssssssssssssss s ssssiss s 568 i 00 5-5
MONITOR DATA .eeveresessresesssmssissss s s s s s s s 5-6
PERTINENT CERTIFICATIONS ...ooooiirireimisssmssmsssssessssmssssss s 5-7




GENERAL MOTORS CORPORATION
CAE Project No: 6520

JNOMENCLATURE

5-1



Nomenclature

absorbance

Cross sectional area of nozzle (ft2)

Cross sectional area of stack (ft2)

proportion of water vapor in the gas stream by volume

proportion of water vapor in the gas stream by volume at saturated

conditions
pitot tube coefficient (dimensionless)

dilution factor
ratio of dry gas generated to gross calories (dscf/MBtu)

ratio of gas generated

gross calorific value of fue| (Btu/Ib)

average pressure drop across meter box orifice (in. H20)
average square roots of velocity heads of stack gas (vin. H20)
meter orifice calibration coefficient (in. H20)

percent of isokinetic sampling (acceptable; 90 < %l < 110%)

Pitot tube constant: 85.49 (ft/sec) \/(Ib“b—"@e)('”' Hg)
Y(°R)(in H20)

Spectrophotometer calibration factor

dry molecular weight of stack gas (Ib/Ib-mole)
molecular weight of stack gas, wet basis (Ib/Ib-mole)
total amount of particulate matter collected (gm)
millions of British Thermal Units (Btu)

normality of titrant (meg/mi)

barometric pressure (in. Hg)

final absolute Pressure of flask (in. Hg)

initial absolute pressure of flask (in. Hg)

absolute stack gas pressure (in. Hg)

volumetric flow rate, actual conditions

volumetric tiow rate, standard conditions, dry basis
standard conditions, 29.92 in. Hg, 68°F

final absolute temperature of flagk (°R)

initial temperature of flask (°R)



average dry gas meter temperature (°F)

average stack temperature (°F)

absolute temperature, standard conditions (528°R)

total sampling time (min)

volume of aliquot (ml)

volume of flask (ml)

total volume of liquid collected in impingers and silica gel (mil)
volume of gas sample through the dry gas meter at meter conditions

volume of flask sample, standard conditions (ml)
total volume of solution (ml) ' '
volume of titrant used to titrate aliquot (ml)

volume of titrant used to titrate blank (ml)

volume of water collected, standard conditions (ft3)
stack gas velocity (ft/sec)

gas meter correction factor (dimensionless)



Nomenclature

CAL GAS actual concentration of the upscale calibration gas

CALI initial system calibration bias check response for the upscale calibration
gas, ppm

CALF final system calibration bias check response for the upscale calibration
gas, ppm

ZERO | initial system callibration bias check response for the zero gas, ppm

ZEROF final system calibration bias check response for the zero gas, ppm

ppm measured concentration as parts per million in the gas stream

ppm concentration calibrated for drift as per Eq. 6C-1 of EPA Method 6C

(drift calibrated)
DRE destruction removal efficiency
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SAMPLE CALCULATIONS




GENERAL MOTORS CORPORATION
CAE Project No: 6520

SAMPLE CALCULATIONS - RUN 1, BOILER #4 STACK
(Note: results are taken from computer analysis)

1. Volume of water collected
Vs =(0.04707 ft*/ml) (Ve)
=(0.04707) (1 17)
= 5.507 wscf

2. Volume of gas metered, standard conditions
(17.64 °R/in. Hg) (vm)[ P, ++§%]

Ving 'Y
d (460 +T,) )
1.
_ (17.64) (32.08) [29.56 + 11’5’*‘](1 .0054)
(460 +96)
= 30.34 dscf

3. Stack pressure (in. Hg)

P, =R+ (STATIC P)
13.6

=29.56 + ('O'ﬁ)

13.6
=29.51

4, Moisture content

Bwo = vwstd )
vmstd + sztd
___ 5507
30.34 +5.507
=0.1536
=15.4%

5. Molecular weight of dry gas stream (Ib/1b mole)
M = 0.44(%CO,) + 0.32(%0,) +0.28(%C0O + %N,)
=0.44(8.9) + 0.32(4.8) + 0.28(86.3)
=29.61
6.  Molecular weight of stack gas (Ib/Ib mole)
Ms = Md (1 - Bwo) + 18(Bwo)

=29.61(1-0.1536) + 18(0.1536)
=27.83
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7.

8.

SAMPLE CALCULATIONS (Continued)

Velocity of stack gas
1
i 2
Vo =K,C, (DP)’M
[(M,) (R))2 1
2
=85.49 (0.84) (0.774) —[362+460]

[(27.83) (29.51)p

=55.59 ft/sec
Total flow of stack gas

Q, (60) (A;) (Vi)
(60) (25.2) (55.59)

84, 060 acfm

Honu

Q = Qa P, (17.64 °R/in. Hg) (1 -B,o)
std -

T +460
- (84,060) (29.51) (17.64) (1-0.1536)

362 + 460
=45, 060 dscfm

Carbon Dioxide

%CO, wet (%CO, dry)(1-B,,)

=(8.9) (1-0.1536)
=7.5
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SAMPLE CALCULATIONS (Continued)

10. Method 7E - Nitrogen Oxides

Cra

(Cm‘Co)
211.9

(212.3 -(-0.2))

PPMyrit catbrateg = (Cavg - Co)

= (65-(-0.2))
=65

m::

<

S
i u

O

the zero gas, ppm.

£
]

upscale calibration gas, ppm.

O
2
I

385.3x 10°

=( (65) (46)
385.3x 10°
=7.76x10°

lb/ dscf [@)m drift calibrated) (M W) .

ib/hr = (lb/ dscf)(dscfm)(GO)
= (7.76x10)(45,060)(60)
= 20.99

lb/mmBty = (Ib/dscf)(Fc)(100)
% CO,, dry
_ (7.76x10°)(1, 040 *y(1 00)

= 0.091

*1,040is the standard Fc factor for natural gas.

Average gas concentration indicated by gas analyzer, dry basis, ppm.
Average of initial and final System calibration bias check responses for

Average of initial and final system calibration bias check responses for

Actual concentration of the upscale calibration gas, ppm.
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SAMPLE CALCULATIONS (Continued)

11, Standard deviation of difference between NOx Ib/ MBtu monitor and NOx Ib/MBtu

reference method
2
Sdev =/ ZierOf - ek
n- 1&,"_
_ \/0.000261 - 2.001681
9-1
=0.0030
é & = sumofdifference squared
|§1 d = sum of differences
n = number of data sets

12. Confidence coefficient

Sdev
cc = (to.975)( J
n
= (2.306) 0.0030
V9
=0.0023
tosrs = t-value (see table)
n fo,975 value n tos7s value n to975 value
2 12.706 7 2.447 12 2.201
3 4.303 8 2.365 13 2.179
4 3.182 9 2.306 14 2.160
5 2.776 10 2.262 15 2.145
6 2.571 11 2.228 16 2.131
13.  Relative accuracy
RA = 100( [Davg| + |cc|
reference method average orapplicable emission standard

=100(

= 8.2 percent

|0.0046] + 0. 0023|)
0.084

|Davg| = absolute value of the mean of the differences
lcc]l = absolute value of the confidence coefficient
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GENERAL MOTORS CORPORATION

CAE Project No: 6520

Boiler #4 Stack, Natural Gas, Compliance Runs

VELOCITY AND MOISTURE PARAMETERS

Run No.

Date (1993)
Start Time (approx.)
Stop Time (approx.)

Oo(dry volume %)
CO(dry volume %)
Pb

STATIC P
Cp

As

Vic

Vm

DH

Yd

Tm

0

CALCULATED RESULTS

Vwstd
Vmstd

Ps

Ts

Bwo
Dpi/2

Md

Ms

Vs

Qa (acfm)
Qstd (dscfm)

1

February 2
12:23
13:23

4.8
8.9
29.56
-0.65
0.84
25,2
117
32.08
1.00
1.0054
96

60

5.507
30.34
29.51
362
0.1536
0.774
29.61
27.83
55.59
84,060
45,060

2

February 2
13:33
14:34

4.2
9.2
29.56
-0.65
0.84
252
132
32.30
1.00
1.0054
85

60

6.213
30.58
29.51
363
0.1689
0.770
29,64
27.67
55.51
83,930
44,150

3

February 2
14:44
15:44

4.6
9.2
29.56
-0.65
0.84
25.2
117
32.29
1.00
1.0054
93

60

5.507
30.68
29,51
363
0.1522
0.774
29.66
27.88
55.58
84,040
45,050
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GENERAL MOTORS CORPORATION
CAE Project No: 6520
Boiler #4 Stack, Natural Gas, RATA Runs

MOISTURE PARAMETERS

Run No's. 4&5 6&7 8&9 10&11
Date (1993) February 2 February 2 February 2 February 2
Start Time (approx.) 16:18 17.46 18:42 19:40
Stop Time (approx.) 17:08 18:31 19:27 20:25
Pb 29.56 29.56 29.56 29.56
Vie 119 125 124 116
Vm 31.03 31.18 30.95 30.74
DH 1.50 1.50 1.50 1.50
Yd 1.0054 1.0054 1.0054 1.0054
Tm 95 97 g6 97
CALCULATED RESULTS

Vwstd 5.60 5.88 5.84 5.46
Vmstd 29.41 29.45 29.28 29.06
Bwo 0.1600 0.1665 0.1662 0.1582
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12

February 2
20:34
20:54

29.56
55
15.09
2.00
1.0054
96

2.59
14.30
0.1533



GENERAL MOTORS CORPORATION
CAE Project No: 6520
Boiler #4 Stack, Natural Gas

CARBON DIOXIDE AND MOISTURE PARAMETERS

Run No. %CO02 Dry Bwo %C02 wet
1 8.9 0.1536 75

2 9.2 0.1689 7.6

3 9.2 0.1522 7.8

4 9.2 0.1600 7.7

5 9.2 0.1600 7.7

6 9.4 0.1665 7.8

7 9.4 0.1665 7.8

8 9.0 0.1662 7.5

9 9.0 0.1662 7.5

— 10 9.0 0.1582 7.6
11 8.0 0.1582 7.6

12 9.0 0.1533 7.6
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GENERAL MOTORS CORPORATION
CAE Project No: 6520
Boiler #4 Stack, Natural Gas, Compliance Runs

NITROGEN OXIDES PARAMETERS

RUN NO. 1 2 3
Date (1993) February2  February 2 February 2
Start Time (approx) 12:25 13:35 14:45
Stop Time (approx) 13:25 14:35 15:45
%C0O2, dry 8.9 9.2 9.2
Fc _ 1,040 1,040 1,040
dscfm 45,060 44,150 45,050
ZERO | 0.0 -0.4 0.0
CAL| 212.0 212.5 209.0
ZEROF -0.4 0.0 -0.2
CALF : 2125 215.0 216.5
ppm 65 63 63
CAL GAS . 2119 211.9 211.9
ppm (drift calibrated) 65 63 63
Ib/dsct 7.76E-06 7.47E-06 7.50E-06
ib/hr 20.99 19.80 20.27
Ib/mmBtu 0.091 0.084 0.085
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GENERAL MOTORS CORPORATION

CAE Project No: 6520

Boiler #4 Stack, Natural Gas, RATA Runs

RUN NO.

Date (1993)
Start Time (approx)
Stop Time (approx)

% CO2, dry
Fe

ZERO |

CAL |

ZEROF

CALF

pPpm

CAL GAS

ppm (drift calibrated)
Ib/dscf

Ib/mmBtu

RUN NO.

Date (1993)
Start Time (approx)
Stop Time (approx)

' % CO2, dry
Fc

ZERO |

CALI

ZEROF

CALF

ppm

CAL GAS

ppm (drift calibrated)
Ib/dscf

Ib/mmBtu

NITROGEN OXIDES PARAMETERS

4 5 6 7 8

February2 February2 February2 February2 February 2

16:20 16:47 17:48 18:17 18:44
16:41 17.08 18:09 18:38 19:05
9.2 9.2 9.4 9.4 8.0
1,040 1,040 1,040 1,040 1,040
-0.2 0.0 -0.2 0.0 -0.1
209.5 213.5 213.5 210.0 212.0
0.0 -0.2 0.0 -0.2 -0.4
213.5 213.5 - 218.0 212.0 214.0
64 64 63 61 61
211.9 211.9 211.9 211.9 211.9
64 64 62 61 61
7.66E-06 7.59E-06 7.40E-06 7.32E-06 7.27E-06
0.087 0.086 0.082 0.081 0.084
9 10 11 12

February2 February2 February2 February 2

19:11 19:40 20:06 20:35
19:32 20:01 20:27 20:56
9.0 9.0 9.0 9.0
1,040 1,040 1,040 1,040  _
-0.4 -0.2 -0.2 0.0
214.0 215.0 209.0 210.0
-0.2 -0.2 0.0 -0.2
215.0 218.0 210.0 209.0
62 63 61 59
211.9 211.9 211.9 211.9
61 61 62 60
7.34E-06  7.32E-06  7.37E-068  7.13E-06
0.085 0085 0085 0082
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GENERAL MOTORS CORPORATION
CAE Project No: 6250
Boiler #4 Stack, No. 2 Fuel Oil, Compliance Runs

VELOCITY AND MOISTURE PARAMETERS

Run No. 1 2 3
Date (1993) February3 February3 February 3
Start Time (approx.) 9:36 10:47 11.58
Stop Time (approx.) 10:36 11:47 12:58
O 5(dry volume %) 34 36 3.2
CO4(dry volume %) 12.6 13.0 12.8
Pb 29.41 29.41 29.41
STATICP -0.65 -0.65 -0.65
Cp 0.84 0.84 0.84
As 25.2 25.2 25.2
Vie - 90 80 84
vm 31.53 31.32 31.53
DH 1.0 1.0 1.0
Yd 1.0054 1.0054 1.0054
Tm 94 95 99
© 60 60 60
CALCULATED RESULTS

Vwstd 4.236 4,236 3.954
Vmstd 29.78 29.49 29.51
Ps 29.36 29.36 29.36
Ts 370 375 374
Bwo 0.1245 0.1256 0.1181
DP1/2 0.747 0.755 0.752
Md ' 30.15 30.22 30.18
Ms 28.64 28.69 28.74
Vs 53.27 54.02 53.71
Qa (acfm) 80,550 81,680 81,210
Qstd (dscfm) 44,000 44,280 44,490
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GENERAL MOTORS CORPORATION
CAE Project No: 6520
Boiler #4 Stack, No. 2 Fuel Oil, Compliance Runs

NITROGEN OXIDES PARAMETERS

RUN NO. 1 2 3
Date (1993) February3 February3 February 3
Start Time (approx) 9.36 10:47 11:58
Stop Time (approx) 10:36 11:47 12:58
%C02,dry 12.6 13.0 12.8
Fc 1,420 1,420 1,420
dscfm 44,000 44,280 44,490
ZERO1 0.2 1.0 1.5
CAL | 210.0 213.0 215.0
ZEROF 1.0 1.5 1.0
CALF 213.0 215.0 212.0
ppm 76 71 69
CAL GAS , 211.9 211.9 2119
ppm (drift calibrated) 76 69 68
Ib/dscf 9.04E-06 8.29E-06 8.08E-06
ib/hr 23.88 22,04 21.56
Ib/mmBtu 0.102 0.091 0.090
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Visible Emissions Parameters

GENERAL MOTORS CORPORATION

CAE Project No: 6520
Boiler #4 Stack, No. 2 Fuel Oil

February 3, 1993

Run 1, 9:35

~
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Visible Emissions Parameters
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GENERAL MOTORS CORPOR

CAE Project No: 6520
Boiler #4 Stack, No. 2 Fuel Ojl

February 3, 1993
Run 2, 10:45
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Visible Emissions Parameters

GENERAL MOTORS CORPORATION

CAE Project No: 6520
Boiler #4 Stack, No. 2 Fuel Oil

February 3, 1993
Run 3, 11:55
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

CALIBRATION DATA
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Pyrometer Calibration Data Sheet

Pyrometer ;. ~~ ¢/ Otiice: &MT//U&

Calibrated By:  Z7¢. 0 Deter /2-23-532° .
Recalibration Due: <$-9¢'3 ' Baitery Replaced: Yes
Calibration Reference Pyrometer Reading

Setting
50°F - So°
-
1C0~F /OOO
130°F /SO
200°F L00Y
- 250°F . 2o
e e = R
300°F 3007
=10 ' ' '
T 35
. @OOF.' ) Z_.A)/ o
ey .
oo e SOOOF U 5’23/ o o ST
550%F - R PN
. ()
F | oo

Calibration Reference Information (from calibration seal on reference)

Rer’éﬁ’rénc':'é Us';a CDigimiterOther: -
‘Serjél_,NUmber: 0©36/27 | A
Calibrated By: £ /< Date Calibrétedﬁ 3713-522
Cali‘bration Report Number: 3 S @ §¥Y
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éa f/o{ﬁ’/ﬁ{o

DATE i /Zg/§ e " ' PI'.IQT NUMBER 745 /7 o>

TYPE S PITOT TUBE INSPECTION DaTX

zsseably level? //yec no .

DPitct tupe 1 i S . /

Pitct tube ccenings dameaged? yes (explain below) ne
] - ] o -] Z_ -} -Q

e, = / (<i0°), <@, = _/ (<107), g, = (<37)

B2 = _/__° (<5°)

Y = Ei ‘,y € = / 722 ca (in.)

2= 2¢gin V¥ = -70?’{ cm (iz.); € 0.32 ca (K 1/2 iz.),
W=2¢cin G = 0/Z ca (in.); < 0.02 c1 (< 1/3Z in.)
Y= in.)

(A

N

N
&
X

- / b ca (iz.)
2. (2t 20 3y ‘
D¢ = 'ZS—D cm (in.) i

P o= /‘/4/ (> 1.05 and < 1.50)

D'.

COMMENTS :

n.
fu
’—J
'—‘

braticn recuired? yes no
breted bv: ;\‘%—;(, -

O
a1}
J—
’-‘
ol

m
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Orsat Readings

l Client GE;N\ZQQL mo-m(?. oY

Plant BUS *‘TR e K

Page / of |
Project Number ¢, 572 ) o= 20.9 - %0,
Unit 4/ ° %C02

:

Date 2-2.43 Fuel Type ygriedr Gas Fo = 1.083 to 1.230
Orsat ID 03 Leak Check? oK (for bituminous coal)
|/ [smex | Ry 1 460 |i13.8] 4.9 /2:25 48
2 189 |13, 4.
8 5% li3.¢|4
R 7—«%,‘3
2 SRk Rz 1 2,4 136 | 4,2 /3:35 Y- 40 |.ug
2 70 /3,21 4.2
8 9.2 |12/ |42
Avg. (9, 2 (42
2 |smper. | R2 ' 192 [/38 | 7¢ 14:45 | /850 |10
: 2 19,2 /3.8 | 4L
8 192 /3.8 |4,
Avg. @ d.c
/5 [smek [R5 11 9z Tova 7.9 Hmay /775 118
2 192 |40 [e.g
8 |4 1o | 4
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7l smee The/7 1 3.9 70 4.¢ Lo 118,40 ] 38
- 2 ;Z 4.0 | ¢,
3 | F | /40| di. X
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? 12mmek (2% [ 1 190 |90 50 Yo 1/9:35 I8
' 2 190 |,40 5,0 '
8 120 | Aol 50
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[ [srex Jefy [ 1 19¢ /j;é&’ \?ﬁf S| 20:3y |08
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?700 /ZZ si0 3 Z_,Z/ ”/tzj ;ZJ ;’/@/0 AN B,
2,0 .o S0 Avg/.’(/.j,; /5 ?) 3 70y Locd C’oz
12 [smee | 7,2 11 90 |ide [Z g P | 2000 g |
: 2 ﬂd /4 0 5, ¢
8 [ ¢ lid.p |5,
AR SR AN Avg. (4,0 5,0



Orsat Readings Page_ | of |
Client vy Project Number (,<52¢0 o= 20.9 - %0
Plant Roavioves Unit H ° %CO2
Date -z .43, Fuel Type  Ouv Fo = 1.083 to 1.230
Orsat ID O Leak Check? oy (for bituminous coal)

\ STACK | T 2.6 1.0 | 2.4 (IREYL 0L 4 | i
2 1126 .02y
3 | \2.¢]| (¢ol| 39
Avg. |(2 ¢ G.9)
| 2 |smer | = T 1301626 lwe | (ise |us
2 1180 | 66|26
8 [ 1Bo w36
A Avg. (135) G.c)
5 ST 3 1 a0 | O | 22 l ue 1200 |48
2 |53 | e %2
8 |/2.8]| 1¢.0| 3.2
Avg. (7,7 3. 2
.
2
3
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1
2
3
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1
2
3
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B 1
2
3
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1
2
3
Bt 0 Avg. Emﬁs_
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Visual Emissions Observation Form
/ )r-hyf’z' /V-/L'/&"‘W"\
Client/Owner . /] Observer's name: . Project Number: ¢ 2
Plant: f? [/ 1. Unit: Lf Certified by: &%/~ | o4 [Date Certified: /ey 7/i]
Observation Date! Y /3 / 23 Starttime: 936 4 m Stop time: /¢! 30
Source/Process: ¢/, Eod 1T
Control Equipment; + 3= 0/ 15130 {45 |60 [0 15 | 30 [ 45 60
Operating Mode: 320 o i4 0/5 10 5':7;5: 30| A1 45 |+ f
Describe emission ppint: ' HHbls|s 31/ 5 |s |¢ |5
ﬂL‘LtmoggmAl 4.-fo£ j‘f“ﬂ 21 515 |/0 S 13215 {/o 5o
Eﬁ‘i:s/;onpbfn.theightabove 32 Llo]g A 38 5l o =
ground level (foet) 250" 4l 51 /o //o 5 |34 g 5 /05
Emission point height above . 31 5 ],9 O 15 135 S 15 15
relative to observer (feet): 250 6[ 3 215 |5 36| 5 |5 0s
Distance to emission point: 7151 o]ls5(s 375 |5 [ cls
Distance to emission point 81 /1015 15 |5 Bl 5| [& [
from observer: M 51 g15]S Ry Elg 15 |5
Describe emission (Color,etc): 1015 [Jol — s laol /> 5 |z z
115’;:‘;5‘41:5‘5’0
- it ttent 121 5 15 | 5[5 42| o] [z =
ontinuo Fugitive termittent =
%rvgpresegnt?@;n) Yes PH31 5 1/0 515 43|55 [ s 5
1t yes, is plume attached or detached?{14] 5 | 5 |2 o> 14413 |5 515
P intwhermacity asdetermined: 15| 5 [ = [ 5 [ Jg 45/ 5 |55 (3
Mf 1. 161 513 |s |5 46| B s e ]e
Descnngcywﬂ 17 15515 147] 0 [0 |5 |+
oo 4 1815 15 15 158]p [5 | <
Sky conditions: e / 1905 |5 [ = = a9 = T=
Wind speed: 0-5_ Wind direction: * _ 2 2|5
|Ambient temperature: 2015 15 1s |5 |so[s5 [0 [5 CH
elative humidity;: 7% >, 21l g 15 | p 5 |51 Olp |5 1g
Comments: 221 5151 [0 215 |60 |
2315 15" |5 [y 53] = 5 |5
»oy - 245'55,5'5435'5
Layvt/‘f/etf(_:h()fsource. 25| 5 S 10 5 55 o 0O 5.
oy EMISSION POINT 2615 15 |5 [fo [56 510
T road 27\ 51555 57505 [ 510
wooco | I 281 515 1515 Jsg[ o] s 57 =
VAR 29| 515 |5 |7 |so[ 5[5 (=15
édn SHADOW LINE NoRTH |Range ofopacty: oy P 1o /°,,,
N @ Observer's Signature: /Jm/ K}/ j.‘vum [11-
if/‘l] Date:

Beo — 7 Aed



Visual Emissions Observation Form

T ———

Ofvey Nispas s Qdd
Client/Owner 4 M Observer's name: Project Number: 53
Plant: Fo 1 ujoyne Unit; & Certified by: Cir{ 7.7~ Date Certified: «/5/2]
Qbservation Date: /3 /93 Start time: /0. % Stop time: Jj v G
Source/Process: (7] Fron B ler
Control Equipment: rose 21 15 130 145160 J o[ 15 | a0 |45 60
Operating Mode: 2C0 ur, 1 s Ol 515 | 515 Bo[ &£ 219 |5
Describe emission poir'g: o Usilsls|s Bils [ 5 |6
Tl rovad redtwh® strpe, 2l 715 |5 |5 B2l 5 5 [ e
'Emission poin?r{;;ight aygcgv/; 3203 1O ;C; 3,010 o S )
round level (feet): 250 |41 S '35. 2. tlalclols
Emission point height above S 1 — b,, Q_I35 0_ Q |5 (_?
relative to observer (fest): s [ 6] 5 | ¢ 2 15 1361 510 |¢ 5
Distance to emission point: 1S 15155 B7[ & 2 10 |5
Distance to emission point C8LT 15 190 15 38l O MIvIG
from observer: 7 95 |5 |« s B Als 5 =
Describe emission (Color,etc): 10] Of< 515 lao] 5 5 10 5
| o lslol< a3 Jola
S d , )
mous) Fugitive _Intermittent 121 S 2 ,O 9 421 olo g I
"Watervapor present?. No Yes U314 |5 |5 2 1431 Q10 |n In
If yes, is plume attache ordetached?|14| U] ¢ |[& 2 M4 Ne [0 )
Point,where opa ity wgs determined: |15 5140 |5 |5 l45 8 lo |o
/M Aowy  L24f 161 515 |¢ 0465/’0(*7:'5*
Describe backgr u[g: 17 5[5 Tl lazlolr Gl
6["‘44.; ' VL’* ; 181l Ol5 155 |48l 6 5
Sky conditions_: D% cvbced — 1= 9l 5 T e (7 -
Wind speed: 0-5° Wind direction: 12| 5 210 16 |4 A <
1Ambient temperature: &= ;5 27 120] 5 2 15 2 150 & ST 15
elative humidity; D0 9, 2U e l5 Q15510 s 51z
Comments: 22 5l 5]© 5 152] g 5« <
2315 15 1015 [53] % Olo |4
. cils 1o la ]y Il slol=
Layoyt.sk_etch of source: 2510 [ O[5 [5 Iss S oo
B EMI I(il:le!NT 26l O 1515 |5 Isel5 | o= 1.5
[k 27(){@5575“5’45<
281 5 15 1o ] 558 Ols 5 15
21 510|515 [ss|O0k |5 5~
— Range of opacity: % = %
N SHADOW LINE NoRTH | 7ENGS ofopaciy: ) /:»/) 2 4,,/ 7
| i : ‘ /
{ N @ Observer's Sngnature'. / / ,éw{/ o /{1
{



Visual Emissions Observation Form Jvam 3
DAuzp Nasphikh G530 A7
Client/Owner & [ Observer's name: Project Number:e5€
Plant: o f (Wdyue. Unit: ya Certified by(a [ ficonfz= IDate Certified: /¢/7 /i)
Observation Date: ‘1?/ 3 |Starttime: /S 5 Stop time: D 5
Source/Process: (7. [ [..7] Kk, ,
Control Equipment: Adhg. / 0115130 145 60 |0 15130 145 |60
Operating Mode- 26 o LA ] 0]l 515 o |5 0|S 1o |5
Describe emission Oin{ﬂ ’;_/J 1151515 %37 9 g |5 |5
TLL K,W‘J' ’/k‘f"éu(< ;,«.A'L At 2 Z)—— L)/ "7 G 32 5 ?:'b S‘
Erz}",u't)he'hf;‘/&e/w}f S 7;_;*335‘@0
mission point height abov ,, JR R R =
ground level (feet): - 7, 4 5,: 2 P4 TOS
Emission point height above - 21 51 5 O i 35151 ? —
relative to observer (feet): 2S¢ 6l 519 2 2 |36 - Q 2 2
Distance to emission point: s 151509 7[5 ] = 5 15
Distance to emission point 81 512 |s |- Bl & S 15
from observer: A 51 olols BT 5 s
Describe emission (Color,etc): 10l 5| ¢« 515 0] 5] S [5-
| uls (s [ ol 5 15
Continuous Fugitive _ Intermittent |12 0 g/ e O 4215~ Q_ @HES
tervapor present?CNo > Yes 113 i 515 1571430 L2 15 )
If yes, is plume attached ordetached?|14| 5 | 5| 5[ [aq 5 S 15 Ix
Point where opacity wgk determined: 115 5 19 |5 |7 J45[ | & o 1o
/M,M««ﬂ/ 615 151515 a6l 5[5 15 =
Describe background: 171015 g [oola7 S5 5 |5
Sky conditions: :2060’ m«‘«a@/“ 18 Q 2 5 t‘/, 48 4—_ /T 5 ,t’/
—— . ...-M,19‘)404)49r’)’€ 5
Wind speed: 5 -« Wind direction: 4., S B i =T 1=
|Ambient temperature: 7, °F 20l & 7 = C/ 50| 5 5_'7, )
elative humidity: ExZe el o 10 15 |5 I51] & 514 |4
Comments: e21 b 19 |5 |7 Is2] % 575 15
2312 B 1o 15 1535 (5 [ =
— \_ 24| ?5.5"545‘55"6‘
Layout sketc OfNSOUI.fEe,;__j 2515 15 15 oI55 (5 [ =
///;‘?/ Q?E ISSION POINT 2615 2 1Olg 56| 518 s
Lot ) Bae 5 15 57l 5 o=
vk S8 #Zd ke[ 5 55 [5]es 2 15 |5 [
v 20212 | o]0 5ol s 1=
- - | Range of opacity: ) %o %
SUN SHADOW LINE NORTH & 3 6/ RS
o) r's Si : YA
~ | S @ bserver's Signature ‘ /. 4./ /4% / é
=1 Pate: Ll > /972

San ;
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NITROGEN OXIDES (PPM)

6520

Boiler #4 Stack, Natural Gas

February 2, 1993
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Boiler #4 Stack, Natural Gas
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NITROGEN OXIDES (PPM)

GENERAL MOTORS CORPORATION

CAE Project No: 6520
Boiler #4 Stack, Oil

February 3, 1993
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GENERAL MOTORS CORPORATION

CAE Project No: 6520
Boiler #4 Stack, Oil
February 3, 1993

NITROGEN OXIDES (PPM)
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GENERAL MOTORS CORPORATION
CAE Project No: 6520

MONITOR DATA

5-6



_ f:;2L4kJ [ = ) Noue TEST .

Use PBUp and PgDn_keys tgo display other parameters.
ress the ENTER key to upda{e the screen.

1M Specified Average Report ﬁ”##”##ﬁ##ﬂ##ﬂ#ﬁ#ﬁ#ﬂ#ﬁ###”###”WWWWW%MM More Above MM;

Start Time: Tue Feb 2 12:14:40 1993 End Time: Tue Feb 2 13:14:50 1993
— ! Thel s &
¢ Unit #4 Opacity l2:25 3 1.9200 % I3ia8" Gob
Unit #4 o2 0.000 %
Unit #4 co2 8.495 %
P Unit #4 Co ppm 217.583 ppm
* Unit #4 sp2 pPpm 3.650 ppm
Unit #4 NO ppm 30.083 ppm
f Unit #4 Fuel Input 218.123 MMBtu/Hr
Unit #4 sg? Emission Rate 0.007 Lbs/mmBTU
— Unit #4 co Emission Rate 0.193 Lbs/mmBTU
: Unit #4 NOx Emission Rate 0.073 Lbs/mmBTU
Unit #4 sp2 Mass Emission 1.616 Lbs/Hr
bhit #4 CO Mass Emission 42.152 Lbs/Hr
T Unit #4 NOx Mass Emission 15.938 Lbs/Hr
WM######V###########ﬂ##########”#############M##ﬂ###ﬂ######ﬁ###ﬂ1More Below MM
rLFlDDDDDDDDDDD7ZEF2DDDDDDDDDDD7ZD:3DDDDDDDDDDDTZD=4DDDDDDDDDDD7
3 Help 33 Main Menu 33 Print 33 Previous 3

DDDDDDDDDDDDDDY@DDDDDDDDDDDDDDY@DDDDDDDDDDDDDDY@DDDDDDDDDDDDDDY

<



—

IM Specified Average Report rmmwwwwmmnwwwv#ﬂ#mvmﬂwwmwﬁvmwﬁwwwwwwwv

/Zcud Z - /'4444

Start Time: Tue Feb 2 1B 28:00 1993 End Time: Tue Feb 2 14825:20 1993

: Unit #4 Opacity /3138 1.900 % - :
Unit #4 02 » 0.000 % s
Unit #4 CoO2 ‘ 8.359 % :

7T oUnit #4 CO ppm 213.721 ppm s

* Unit #4 802 pPpm 3.439 ppm s
Unit #4 NO pPpm 50.197 ppm 2

: Unit #4 Fuel Input 218.189 MMBtu/Hr 2
Unit #4 sp2 Emission Rate 0.007 Lbs/mmBTU F4

— Unit #4 o Emission Rate 0.193 Lbs/mmBTU :

¢ Unit #4 NOx Emission Rate 0.074 Lbs/mmBTU z
Unit #4 S02 Mass Emission - 1.556 LLbs/Hr z

" Unit 44 co Mass Emission 42.099 Lbs/Hr :

T Unit #4 NOx Mass Emission 16.240 Lbs/Hr :

MMWWWWWW#################M####M#ﬁ########ﬁ#ﬁ##ﬂW######V##ﬂﬁ”#ﬂ#1More Below MM<¢
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Use Pglp and PgDn keys to display other parameters.
Press the ENTER key to update the screen.

IM Specified Average Report MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM More Above MM

Start Time: Tue Feb 2 1A#%6:00 1993 End Time: Tue Feb 2 15:35:50 1993 FH

~ 14:95.%° , (STFST
: Unit #4 Opacity 1.900 :
© Unit #4 02 0.000 Z :
Unit #4 CO2 8.293 % 2

": Unit #4 CO ppm 158.683 ppm :
° Unit #4 S02 ppm 3.583 ppm 2
Unit #4 NO ppm 50.700 ppm 2

;- Unit #4 Fuel Input 218.208 MMBtu/Hr 2
Unit #4 S02 Emission Rate 0.007 Lbs/mmBTU H

— Unit #4 CO Emission Rate 0.144 Lbs/mmBTU :
: Unit #4 NOx Emission Rate 0.076 Lbs/mmBTU z
. Unit #4 S02 Mass Emission 1.626 Lbs/Hr :
‘Unit #4 CO Mass Emission 31.501 Lbs/Hr H

T Unit #4 NOx Mass Emission 16.532 Lbs/Hr s
¢

MMM MM MM MM MM MM MMM MMM MMM MMM MMM MMM MMM M MMM MMM MM
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Use PqUp and Pgbn keys to display other parameters.
Press the ENTER key to update the screen.

M

Start Time: Tue Feb 2 Waeyp:30 1993 End Time: Tue Feb
; Unit #4 Opacity /o.20 1.900
- Unit #4 02 0.000
— Unit #4 CD2 8.285
¢ Unit #4 CO ppm 157.600
T Unit #4 S02 ppm 3.050
Unit #4 NO ppm 51.550
7 Unit #4 Fuel Input 218.205
Unit #4 S0O2 Emission Rate 0.006
= Unit #4 CO Emission Rate 0.144
£ Unit #4 NOx Emission Rate 0.077
Unit #4 S02 Mass Emission 1.385
— Unit #4 CO Mass Emission 31.319
Unit #4 NOx Mass Emission 16.827

1]
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Lise Pgip and PgDn keys to display other parameters.
Press the ENTER key to update the screen.

1M Specified Average Repart MMPIMMMMPMMMEMMMMMMMMMMMMMMMMMMMMPIMMMNN More Above MM

Start Time: Tue Feb 2 lxde:30 1993 End Time: Tue Feb 2
; Unit #4 Opacity . Y7 L.500
Unit #4 02 0.000
Unit #4 CO2 8.229
T Unit #4 CO ppm 164.619
Unit #4 S02 ppm 3.429
Unit #4 NO ppm 51.714
: Umit #4 Fuel Input 218.224
Unit #4 S02 Emission Rate 0.007
- Unit #4 CO Emission Rate 0.151
; Unit #4 NOx Emission Rate 0.078
Unit #4 S02 Mass Emission 1.568
_ Unmat #4 CO Mass Emission 32.937
#4 NOx Mass Emission 16.998

> Unit
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s Unit
Unit
Unit
Unit
Unit
Unit

: Unit
Unit
Unit
; Unit
Unit
Unit
Unit

Vo

#4
#4
#4
#4
#4
#4

#4
#4
#4
#4
#4
#4
#4

Opa
02
co2
co
502
NO

Fue
S02
COo

NOx
sS02
cOo

NOx

Use PgUp and PgDn keys to display other parameters.
Press the ENTER key to update the screen.

IM Specified Average Report MMMMMMMMMMMMMMMMMMMMMMMMPMMNMMSMMMMAY More Above MM

Start Time:

Tue Feb 2 pYrZagZ:40 1993

city /7n448

ppm
ppm
ppm

1 Input
Emission Rate
Emission Rate
Emission Rate
Mass Emission
Mass Emission
Mass Emission

End Time: Tue Feb 2 ¥nZR:10 1993
1.795% /0.09

0.000
7.814

204,818

2.045
49.636

159.086

0.005
0.198
0.079
0.718
31.440
12.526
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Use PgUp and PgDn keys to display other parameters.
Press the ENTER key to update the screen.

IM Specified Average Report MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM More Above M

s

Start Time: Tue Feb 2 J0f@#:40 1993 End Time: Tue Feb 2 8s#2:00 1993 =

’ :

T Unit #4 Opacity 1§:17 1.778 % 13! 38 :
- Unit #4 02 0.000 % :
Unit #4 COZ2 7.794 % :

= Unit #4 CO ppm 200.778 ppm :
: Unit #4 S0OZ2 ppm 3.000 ppm :
Unit #4 NO ppm 51.111 ppm :

: Unit #4 Fuel Input 159.050 MMBtu/Hr :
Unit #4 S02 Emission Rate 0.007 Lbs/mmBTU H

__ Unit #4 CO Emission Rate 0.194 Lbs/mmBTU :
: Unit #4 NOx Emission Rate . 0.081 Lbs/mmBTU H
- Unit #4 S02 Mass Emission ’ 1.055 Lbs/Hr :
Unit #4 CO Mass Emission 30.806 Lbs/Hr 2
Unit #4 NOx Mass Emission 12.927 Lbs/Hr 2

.o
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Uit #4
Unit #4g
Unit #4
Unit #4
Unit #4
Unat #4

Unit #4
Unit #4
Unit #4
Unit #4
Jnit #4
Unit #4
Unit #4

Opacity
0z

coz

CO ppm

502 ppm
NG ppm

Fuel Input

S02 Emission
CO Emission
NOx Emission
502 Mass Emi
CO Mass Emy
NOx ™Mass Emi

(A
)
~

Rate
Rate
Rate
Ssion
S510nN
ssion

159.050
0.007
0.194
0.081
1.055

30.806
12.927

VA
PPM
PPmM
Ppm

MMBtu/Hr
Lbs/mmBTU
Lbs/mmBTU
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ir Specified Qverag

Start Time:

Unit
Unit
Unit
Unit
Unit
Unit

Unit
Unit
Unit
Unit
Unit
Unit
Unit

#4
#4
#4
#4
#4
#4

Opa
0z
Coz
CD
502
NO

Fue
S502
Co

NO x
S0z
Cca

NO x

Use FPgup andg PgDn keys
Press the ENTER key

carty

ppm
pPpm
ppm

1 Input
Emission
Emission Rate
Emission Rate
Mass Emission
Mass Emission
Mass Emission

Rate

to display other parameters,
to update the screen.

1.790
0.000
7.795
197.800
2.350
49.650

139.050
0.005
0.191
0.079
0.827

30.383
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— Press the ENTER key to update the screen.
IM Specified Average

Start Time: Tue Feb 2 BB 20 1993 End Time: Tue Feb 2 2P : 30 1993
- ' o)
2 Unit #4 Opacity /9'¢0 1.795 % zoo(
Unit #4 02 0.000 %
Unit #4 Co2 7.819 %
I Unit #4 co ppm 201.952 ppm
+ Unit #4 so2 ppm 3.000 ppm
Unit #4 NO ppm 49.952 ppm
: Unit #4 Fuel Input 1359.062 MMBtu/Hr
Unit #4 502 Emission Rate 0.007 Lbs/mmBTU
— Unit #4 co Emission Rate 0.195 Lbs/mmBTU
SoUnrt #4 NOx Emission Rate 0.07%9 Lbs/mmBTU
Unit #4 sg?2 Mass Emission 1.052 Lbs/Hr
Unit #4 CO Mass Emission 30.961 Lbs/Hr
: Unit #4 NOx Massg Emission 12.594 Lbs/Hr
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Ir Specified Average Report MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMM More Above MM;

Start Time: Tue Feb 2 ¥Pe@P:10 1993 End Time: Tue Feb 2 Z#m2i:40 1993
_ 20:0( 26127
: Unit #4 QOpacity 1.765 7%
Unit #4 02 0.000 %
Unit #4 CD2 7.735 %
T Unit #4 CO ppm 203.350 ppm
+ Unit #4 S02 ppm 2.950 ppm
Unit #4 NO ppm 50.050 ppm
: Unit #4 Fuel Input 159.060 MMBtu/Hr
Unit #4 S02 Emission Rate 0.007 Lbs/mmBTU
— Unit #4 CO Emission Rate 0.197 Lbs/mmBTU
; Unit #4 NOx Emission Rate 0.080 Lbs/mmBTU
Unit #4 S02 Mass Emission 1.042 Lbs/Hr
Unit #4 CO Mass Emission 31.3%21 Lbs/Hr
Unit #4 NOx Mass Emission 12.723 Lbs/Hr
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Use PgUp and PgDn keys to display other parameters.
Press the ENTER key to update the screen.
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Use Pglp and PgDn keys to display other parameters.
Press the ENTER key to update the screen.

IM Specified Average Report MMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMMNMM More Above MM ;

-'-(. - %

o ol

e

Start Time: Tue Feb 2 2@#2£:50 1993 End Time: Tue Feb 2 Zpash:20 1993 =
Unit #4 Opacity 20:35 1.782 . 2056
Unit #4 02 0.000 % :
Unit #4 C0O2 7.714 % 2
Unit #4 CO ppm 209.818 ppm 2
Unit #4 S02 ppm 2.545 ppm :
Unit #4 NGO ppm 50.136 ppm :
Unit #4 Fuel Input 1592.055 MMBtu/Hr H
Unit #4 S02 Emission Rate 0.006 Lbs/mmBTU :
Unit #4 CO Emission Rate 0.205 Lbs/mmBTU :
Unit #4 NOx Emission Rate 0.081 Lbs/mmBTU :
Unit.#4 S02 Mass Emission 0.905 Lbs/Hr :
Unit #4 CO0 Mass Emission 32.563 Lbs/Hr 2
Unit #4 NOx Mass Emission 12.813 Lbs/Hr z
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I. INTRODUCTION

Roanoke, Indiana. The Calibration Drift test was performed in
accordance with the emission monitoring requirements as promul-
gated on May 25, 1983, by the Environmental Protection Agency. *
The Calibration Drift tests were conducted on February 19, 1993
throughout February 25, 1993, The instruments operated continu-
ously throughout the calibration drift test period without main-
tenance or service.

II. INSTALLATION DESCRIPTION

The instruments were installed at the Fort Wayne Assembly plant
on the Unit 4 Stack located at the Roanoke, Indiana facility,
Further installation information can be obtained from the affect-
ed facility. The initial startup of the instruments was on
December 16, 1992,

III. SUMMARY

Test results of the performance evaluation are Presented on the
following page. The test results clearly show that the Lear
Siegler SM8100 Stack Gas Monitor and the Lear Siegler EX4700A are
in conformance with Nitric Oxide and Carbon Dioxide requirements
of the Performance Specifications 2 ang 3- Performance Specifica-
tions and Specifications Test Procedures for Monitors of NO ang
CO2 from Stationary Sources.

IV. RESULTS

CALIBRATION DRIFT TEST PERIOD

The instruments Obperated continuously from February 19, 1993
through February 25, 1993 for a period of 168 hours. Federal
Register specifications require a minimum operational period of
168 hours. Please see follow page titled " Log of Operations."

ZERO DRIFT and CALIBRATION DRIFT

Zero drift and calibration drift were tested in accordance with
‘Paragraph 6 of Performance Specification 2 § 3. The SM8100 and
EX4700A are designed to provide automatically timed zero and span
calibration checked at selectable intervals throughout the calj-
bration drift test period. :

*Federal Regibter, Vol.48, No.102, May 25, 1983, 40 CFR 60
Appendix B,



ZERO DRIFT and CALIBRATION DRIFT ~ cont’

Data for the zero and calibration drift tests were taken form the
computer printout data of the instrument output during the period
from February 19, 1993 throughout February 25, 1993. No adjust-
ments were made during the 168 hour period calibration drift
period since the drift limits were not exceeded. The CEMS cali-
bration did not drift or deviate from any reference value by more
than 2.5 percent of the span value for NO or by 0.5 percent of

the CO2 reference. Please refer to the following pages for the
results.

o



ZERO DRIFT & CALIBRATION DRIFT PERFORMANCE TEST RESULTS

I. SM8100

Calibration Drift Test

ZERO DRIFT

SPAN DRIFT

II. EX4700A

Calibration Drift Test

ZERO DRIFT

SPAN DRIFT

EPA
SPECIFICATIONS

ALL CD'S <2.5% OF
SPAN VALUE

ALL CD’'S <0.5% OF
SPAN VALUE

RESULTS

NOX

.000%

.975%

coz2

.431%

.215%



I. SM8100 (NO)
Date of Manufacture

Initial Start-up

Start of CDTP

End of CDTP

II. EX4700A (CO02)
Date of Manufacture

Initial Start-up

Start of CDTP

End of CDTP

LOG OF OPERATIONS

March 21, 1986

December 16,
DATE
February 19,

February 25,

March 18, 198¢

December 16,
DATE
February 19,

February 25,

1992

TIME
1993 0705
1993 0705
1992

TIME
1393 0705
1993 0705



TABLE 2

ZERO AND SPAN CALIBRATION DRIFT TEST

CUSTOMER: FORT WAYNE ASSEMBLY DATE: 3-3-93
12200 LAFAYETTE CENTER ROAD
ROANOKE, IN.

INST S/N: 0361063 INST. LOCATION: UNIT 4 STACK

MODEL: LEAR SIEGLER SM8100

ANALYZER RANGE: 0 - 375 PPM OPERATOR: SULLIVAN C. BAILEY
TEST PARAMETER: NO
INST. RANGE: 0 - 375 PPM
ZERO SETTING: 0
ZERO READING ZERO

READING DATE TIME INITIAL FINAL DRIFT
NUMBER A B C=B-A
DAY 1 02-19-93 0705 0 0 0 0
DAY 2 02-20-93 0705 0 0 0 0
DAY 3 02-21-93 0705 0 0 0 0
DAY 4 02-22-93 0705 0 0 0 0
DAY 5 02-23-93 0705 0 0 0 0
DAY 6 02-24-93 0705 0 0 0 0
DAY 7 02-25-93 0705 0 0 0 0

ARITHMETIC MEAN: .000 0

CONFIDENCE COEF. .000

ZERO DRIFT: .000

UPSCALE VALUE 120 PPM ~
UPSCALE CAL READING
UPSCALE CAL
READING DATE TIME INITIAL FINAL DRIFT DRIFT
NUMBER : D E F=E-D G=F-C
DAY 1 02-19-93 0705 120 121 1 1
DAY 2 02-20-93 0705 120 120 0 0
DAY 3 02-21-93 0705 120 121 1 1
DAY 4 02-22-93 0705 120 120 0 0
DAY 5 02-23-93 0705 120 119 -1 -1
DAY 6 02-24-93 0705 120 119 -1 -1
DAY 7~ 02-25-93+ 0705 120 . 119 -1 -1
ARITHMETIC MEAN: -.143
CONFIDENCE COEF: .832

CAL DRIFT: .975

D o OO



TABLE 3

ZERO AND SPAN CALIBRATION DRIFT TEST

CUSTOMER: FORT WAYNE ASSEMBLY DATE: 3-3-93
12200 LAFAYETTE CENTER ROAD
ROANOKE, 1IN.
INST S/N: 0360057 INST. LOCATION: UNIT 4 STACK

MODEL: LEAR SIEGLER EX4700A

ANALYZER RANGE: 0-20% OPERATOR: SULLIVAN C. BAILEY
TEST PARAMETER: Cco2
INST. RANGE: 0 - 20%
ZERO SETTING: 0
ZERO READING ZERO
READING DATE TIME INITIAL FINAL DRIFT
NUMBER A B C=B-A
DAY 1 02-19-93 0705 0 0 0 0
DAY 2 02-20-93 0705 0 0 0 0
DAY 3. 02-21-93 0705 0 0 0 0
DAY 4 02-22-93 0705 0 .4 .4 .16
DAY 5 02-23-93 0705 0 .6 .6 .36
DAY 6 02-24-93 0705 0 .3 .3 .09
DAY 7 02-25-93 0705 0 .2 .2 .04
ARITHMETIC MEAN: .214 .65
CONFIDENCE COEF. .216
ZERO DRIFT: .431
UPSCALE VALUE 16.8 % -
UPSCALE CAL READING
UPSCALE CAL
READING DATE TIME INITIAL FINAL DRIFT DRIFT
NUMBER D E F=E-D G=F-C
DAY 1 02-19-93 0705 . 16.8 16.7 0 0 0
DAY 2 02-20-93 0705 16.8 16.8 0 0 0
DAY 3 02-21-93 0705 16.8 16.8 0 0 0
DAY 4 02-22-93 0705 - 16.8 l16.8 0 -.16 .0256
DAY 5 02-23-93 0705 16.8 l6.8 0 -.36 .1296
DAY 6 02-24-93 0705 16.8 le.8 0 -.09 .0081
. DAY 7 02-25-93* 0705 l6.8 l6.8 0 - -.04 .0016
ARITHMETIC MEAN: -.093 .1649
CONFIDENCE COEF: .122

CAL DRIFT: . 215



10. FIELD DATA
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-—-— CEMS Calibration Report ---
General Motors

- From ©00:00 2/19/93 Through 23:59 2/19/93

~—-=Zero Calibration —--- —-~= Span Calibration --—-
— i End drift drift | drift drift
Parameter | Time | Value Std. (abs) (%“FS) | Value Std. (abs) (%FS)
O Unit #3: 00:00 ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CO02 Unit #3: 00:00 ! 0.0 0.0 0.0 0.0 H 0.0 0.0 0.0 0.0
0 Unit #3; 00:00 ! 0.0 0.0 0.0 0.0 ‘ 0.0 0.0 0.0 Q.0
302 Unit #3) 00:00 ! 0.0 0.0 0.0 6.0 | 0.0 0.0 0.0 0.0
Dpac #3 ¢ 00:00 ! o Zero Cal Today , No Span Cal Today
NO Unit #4; 07:05 ! 0.0 0.0 0.0 0.0 v 121.0 120.0 1.0 0.3
02 Unit #4) 07:05 ! 0.0 0.0 0.0 0.0 | 156.7 16.8 -0.1 -0.9
-0 Unit 44! 07:05 ! 10.0 0.0 10.0 1.0 | 880.0 665.0 -=25.0 -2.5
S02 Unit #3; 07:05 ! 1.0 0.0 1.0 0.3 | 101.0 100.0 1.0 0.3
Jpac #4 : 07:09 0.0 0.0 0.0 0.0 34.9 34.6 0.3 0.3
20 Unit #5, 00:00 ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CO02 Unit #5! 00:00 ! 0.0 0.0 0.9 0.0 ' 0.0 0.0 0.0 0.0
O Unit #3! 00:00 ! 0.0 0.0 0.9 0.0 | 0.0 0.0 0.0 0.0
302 Unit 45 00:00 ! 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 . 0.0
“Opac #5 : C0:00 ! No Zero Cal Today : No Span Cal Today

_....._.__.-._——_—___._-—_—..—-—_—_._—___..__—.--.——---——-——————-———-—--———-——--—-—v———-—--——-——-———



- --—- CEMS Calibration Report ---
General Motors

- From 00:00 2/20/93 Through 23:59 2/20/93

--~Zero Calibration —--- -=~ Span Calibration —---
_ v Eng drift drift ! drift drift
Parameter | Time ! Value Std. {abs) (#4FS) ¢ Value Std. (abs) (%“FS)
NO Unit #3; 00:00 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0
TTO02 Unit 43 00:00 ! 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
CO Unit #3, 00:00 0.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0
302 Unit #3) 00:00 ! 0.0 0.0 0.0 .0 | 0.0 0.0 0.0 0.0
—Jpac #3 i 00:00 ! No Zero Cal Today : No Span Cal Today
NO Unit #4, 07:05 ! 0.0 0.0 0.0 0.0 t 120.0 120.0 0.0 0.0
202 Unit #4;, 07:05 ! 0.0 0.0 0.0 0.0 16.8 16.8 0.0 0.0
_}O Unit #4, 07:05 | 0.0 0.0 0.0 0.0 i 655.0 6465.0 -10.0 -1.0
€02 Unit #4; 07:05 1.0 0.0 1.0 0.3 | 101.0 100.,0 1.0 0.3
Opac #4 ¢ 07:05 0.0 0.0 0.0 0.0 34.9 J43.6 0.3 0.3
40 Unit #5] 00:00 | 0.0 0.0 0.0 0.0 : 0.0 0.0 0.0 0.0
€02 Unit &5, 00:00 ! 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
CO Unit #5! 00:00 : 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
302 Unit 43, 00:00 ! 0.0 0.0 0.0 0.0 : 0.0 0.0 0.0 0.0
_Jpac #5 . 00:00 o Zero Cal Today . No Span Cal Today

- —— - — at - - - - — oy e e . i T R WY e e — A S - . M S A o T A et . = et W W WY = e -



—-—— CEMS Calibration Report —--
General Motors

From 00:00 2/21/93 Through 23:59 2/21/93

——=Zero Calibration -—-- —-- Span Calibration ---
' ¢ End | driftt drift | drift drift
Parameter ' Time ! Value Std. (abs) (%“FS) | Value Std. (abs) (%4FS)
SN0 Unit 43 00:00 0.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0
202 Unit #3; 00:00 0.0 0.0 0.0 0.0 ! ©.0 0.0 0.0 0.0
CO Unit #3! 00:00 ; 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
~SC2 Unit #3{ 00:00 ! 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
Jpac #3 $ 00:00 ¢ o Zero Cal Today ' No Span Cal Teoday
“NO Unit #4) 07:05 | 0.0 0.0 0.0 0.0 | 121.0 120.0 1.0 0.3
COZ Unit #4, 07:05 | 0.0 0.0 0.0 0.0 | 16.8B 16.8 0.0 0.0
~-0 Unit #4;, 07:05 | 0.0 0.0 0.0 0.0 | 669.0 665.0 4.0 0.4
302 Unit #4] 07:05 | 0.0 0.0 0.0 0.0 ! 101,00 100.0 1.0 0.3
Opac #4 i 07:03 ¢ 0.0 0.0 0.0 0.0 : 34.9 34.6 0.3 0.3
tND Unit #5) 00:00 ! 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
202 Unit #3] 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
€0 Unit #5! 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
;8062 Unit #5! 00:00 C.0 0.0 0.0 .0 | 0.0 0.0 0.0 0.0
Jpac #5 i 00:00 No Zero Cal Today H No Span Cal Today

——— - —— e 4 AR et - - i T - — o e . - A 4 ——— e . T > > T = e W G = e S S e Tl e S S s e e e o S8
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-=— CEMS Calibration Report ---
Germneral Motors

From 00:00 2/23/93 Through 23:5% 2/23/93

- ~=—2erao Calibration --- ——= Span Calibration ~—--
! End ! drift drift drift drift
Parameter ! Time ¢« Value Std. (abs) (¥%FS) ! Value Std. (abs) (%FS)
NO Unit #3! 00:00 ! 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0
CO2 Unit #3; 00:00 ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CO Unit #3; 00:00 : 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 .0
7802 Unit #3! 00:00 : 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0
Opac 43 ¢ 00:00 © Zero Cal Today ; No Span Cal Today
'NO Unit #4, 07:04 0.0 0.0 0.0 0.0 ! 119.0 120.0 -1.0 -0.3
—C02 Unit #4) 07:04 0.6 0.0 0.6 3.0 ! 16.8 16.8 0.0 0.0
CO Unit #4; 07:048 ! 35,0 6.0 35.0 3.5 { 651.0 665.0 -14.0 -~1.4
S02 Unit #4! 07:04 ! 1.0 0.0 1.0 0.3 | 100.0 100.0 0.0 0.0
_Opac 44 ! 07:09 0.0 0.0 0.0 0.0 | 35.0 34.6 0.4 0.4
WO Unit #5; 00:00 ! 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0
€02 Unit #5; 00:00 ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
€3 Unit #5! 00:¢00 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0
TS02 Unit 45! 00:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Opsc #5 i 00:00 No Zero Cal Today : No Span Cal Today

.._______—-_._.____-.._____..-_.,__ - _________________________________.__..__._....._..__.—_-_____.,_.___-__.

Fa



-== CEMS Calibration Report --—-
General Motors

- From ©0:00 2/24/93 Through 23:59 2/24/93

B ~--Zero Calibration ~—- ~-=- Span Calibration —--
P ) End ¢ grift drift ,; drift drift
© Parameter | Time ! Value Std. {abs) (ZFS) ., Value Std. (abs) (%FS)
C NDO Unit #3: 00:00 ! 0.0 0.0 0.0 0.0 : ©.0 0.0 0.0 0.0
=™ CD2 Unit #3! 00:00 ' 0.0 C.0 0.0 0.0 H 0.0 0.0 .0 0.0
_ CO Unit #3! 00:00 ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
0O 502 Unit #3: 00:00 4 0.0 c.0 0.0 0.0 H .0 0.0 0.0 0.0
& Opac #3 i 00:00 No Zero Cal Today ! No Span €Cal Today

NO Unit #4) 07:04 ! 0.0 0.0 ©.0 0.0 e 112.0 120.0 -3.0 -0.3
€ CO2 Unit #4: 07:04 ! 0.3 0.0 0.3 1.9 H 16.8 16.8 0.0 0.0
S €O Unit #4, 07:04 ! 34,0 0.0 34.0 3.4 i 640.0 665.0 -25.0 -2.5

502 Unit 44, 07:04 ! 1.0 0.0 1.0 0.3 1 J101.0 100.0 1.0 0.3
-+ Opac #34 i 07:05 0.0 0.0 0.0 0.0 | 34.9 34.6 0.3 0.3
€ NO Unit #5) 00:00 ! c.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0
<. C02 Unit 85 00:00 ! 0.0 0.0 0.0 0.0 ‘ 0.0 0.0 0.0 0.0

CO Unit #5) 00:00 ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
O S02 Unit #5! 00:00 . 0.0 0.0 0.0 0.0 ' .0 0.0 0.0 0.0
- Cpac #5 i ©0:00 | No Zero Cal Today : No Span Cal Today

e i - — - — e o = - S e s M e e Lt M - - Lt B S m e S M o S W= v S —— — = 4 e s n o —aa



--— CEMS Calibration Report ==~
General Motors ‘

From 00:00 2/25/93 Through 23:59 2/25/93

—-——Zero Calibration =7~ -—= Span Calibration =<7
- ¢ End grift drift : grift dgrift
parameter Time ! Value std. (abs) (ZFS) Value Std. (abs) (%FS)
_4D unit #3; 00:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CO2 Unit #3, 00:00 . 0.0 0.0 ¢.0 0.0 | 0.0 0.0 0.0 0.0
~0 Unit #31 00:00 | 0.0 0.0 0.0 0.0 ¢ 0.0 0.0 0.0 0.0
502 Unit #3 00:00 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Opac 83 t 00:00 No Zero Cal Yoday ' No Span Cal Today
N0 Unit #4, 07:08 | 0.0 0-0 0.0 0.0 119.0 120.0 -1.0 -0.3
-02 Unit #4] 07:04 . 0.2 0.0 0.2 1.0 16.8 16.8 0.0 0.0
—0 Uunit #4. 07:048 | 0.0 0.0 0.0 0.0 &46.0 £65.0 -19.90 -1.%9
e02 Unit %4 07:04 | 1.0 0.0 1.0 0.3 101.0 100.0 1.0 0.3
Jpac #4 1 07:05 0.0 0.0 0.0 0.0 34.9 34.6 0.3 0.3
_ND  Unit #5, 00:00 | 0.0 0.0 0.0 0.0 N 0.0 0.0 0.0 0.0
CO2 Unit #5: 00:00 | 0.0 0.0 0.0 0.0 ¢ 0.0 0.0 0.0 0.0
-0 UuUnit #5; 00:00 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
302 Unit 45! 00:00 | 0.0 0.9 vw019=u“*nggN‘&wgo.Qg;%%OlO 0.0 0.0
Dpac #5 1 00:00 No Zero Cal Today HE No Span Cal Today

—'——'———'————--———-————.——-__.-____.._________.._.._.....__-———-—-...__._..-—_.._————_.———_,.._.—-—_..—____-—-
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1. INTRODUCTION:

PH Environmental Service was contracted by Fort Wayne Assembly to
~prepare a performance evaluation on a Lear Siegler RM 4200 Opaci-
ty Monitor S/N 15603804 . The installation was on the Unit 4
stack. Zero and Calibration drift, calibration error, and re-
sponse time were quantified. The certification was performed in
accordance with the emission monitoring requirements as promul -
gated on March 30, 1983, by the Environmental Protection Agency.*
Field test were performed continuously throughout the condition-

ing period and the operational test period without maintenance or
service.

2. INSTALLATION DESCRIPTION AND START-UP:

The instrument is installed on the Unit 4 Stack located at the
Roanoke, In. facility. The instrument is designed so an operator
can swing open the transceiver and retroreflector to gain access
to the external optics for cleaning. Further installation infor-
mation can be obtained from the affected facility.

3. ALIGNMENT:

The RM 4200 is equipped with an optical window on the case side.
Viewing through an optical bull's eye through the window, it is
possible to verify and, if necessary, adjust the instrument
alignment at any time during operation. Using the alignment
window, an operator sights across the stack to the reflector. By
turning the alignment bolts located on the flange as mounting
hardware, an operator can center the reflector in the light beam
using the bull’'s eye target as a guide. When using the alignment
target, the operator must position the mode switch to "align."
When the light spot is within the outer bull’s eye ring the
instrument is aligned for optimum accuracy.

4. SUMMARY:

-~

Test results of the Performance Evaluation are presented on Page
5. These results are based on data obtained at Lear Siegler’s
production facility located at Englewood, CO and during normal
operation following installation at the affected facility. Docu-
mentation and test data are found in the Appendix.

These results indicate that Lear Siegler RM 4200 Opacity Moni-
tors are in conformance with all requirements of "Performance
Specifications 1 - Performance Specifications Test Procedures for
Monitors of Opacity from Stationary Sources."

" Federal Register, Vol.48, No 62, Part II, March 30, 1983, 40
CFR 60, Appendix B.



5. DISCUSSION OF RESULTS:

A. Optical Design Parameters. Paragraph 6.5 of performance Speci-
fication 1 pertaining to transmissometer systems specifies that
one analyzer from each month’s production must be tested by the
manufacturer and shown to meet certain design specifications
Projections, and optical alignment sight. The serial number and
Production date (final testing) of the instrument used for this
purpose is provided on the " Notice of Factory Certification" 1in
the Appendix.

The detector, lamp, and filter used in the RM 4200 Transmissiome-
ter are manufactured by a single supplier. In order to provide
more accurate and meaningful data, the spectral response parame-
ters have bheen determined from a composite spectral respoase
curve of three components determined at the instrument manufac-
ture facility, rather than separate curves for each component.
The peak and mean spectral response values are given:

Peak Spectral Response 580.0 nm
Mean Spectral Response 584.16 nm

Percent Response Below 4.00%
400nm/above 700nm

Federal Register specifications require that the peak and mean
spectral response fall between 500nm and 600nm, with response at

any wavelength below 400nm or above 700nm less than 10 percent of
the peak response.

To measure the angle of view for the RM 4200 transceiver was set
up, calibrated, and placed on a gimballed test fixture facing a
small light source at the other end of the monitor path length.
The detector output of the subject transceiver was measured and
recorded at the gimbal zero at 1/2 degree increments up, to the
right, and to the left. -

The angle of view and the angle of projection test results are
given below:

Angle of View 4.0 degrees

Angle of Projection 3.0 degrees

Federal Register specifications require that both the angle of
view and the angle of projection be no greater than 5 degrees.

Additional test data are to be found in the Appendix.

Optical alignment was checked and found to be accordance with
Paragraph 6.4 of Performance Specification 1.



accordance with Paragraph 7.1.4 of the referenced specifications
at lear Siegler facility prior to shipment. Low,Mid ang High
range calibration filter were used. Fifteen nonconsecutive tests
were made with the calibration filters using the three calibra-
tion filters ( Five readings with each filter). The calibration
error is Iepresented by the sum of the mean differences Plus 95%

value, The initial Certification of the neutral density filter
was performed by National Bureau of standards. The results are
shown on page 5. The test results are a 0.80% error at the low
range, 0.80% at the mid range, and 1.417% at the high range,
Federal Register specifications limit the allowable error to 3%,

by mechanically simulating a clear stack condition, thereby

Data for the Zero and calibration drift were taken from the field
data of the instrument output during the period from February 19
through February 25, 1993, Adjustments were not made during the
drift test. Twenty-four (24) hour results were calculated by

The drift jig represented as an érror term of the mean drift plys
895% confidence interval of the drift terms, expressed as Percent-
age of oracity. Refer to Table II { page 7 ) for test results.

Federal Regig;gg Specifications direct the twenty-four (24)
calibration drift to be less than or equal to 2% opacity,.

D. Response Time. Instrument response time was tested on March
13, 1986 in accordance with Paragraph 7.1.5 Performance Specifi-
cation 1. Five upscale and five down scale readings were record-



OPerated in accordance with Paragraph 7.3 for an initial 168 hour
conditioning period from February 12 through February 18, 1993.

F. Operational Period. The operational period is defined as a
“minimum perjiog of time over which the continuous monitoring
System is expected to operate within certain performance specifij-
cations without unscheduled maintenance, repair, or adjustment."”

7.4 from February 19 through February 25, 1993 for a total of
168 hours. Federal Register Specification requires a minimum
operational period of 168 hours.



TABLE 1

PERFORMANCE TEST RESULTS

RM 4200

PEAK SPECTRAL RESPONSE
MEAN SPECTRAL REAPONSE

PERCENT RESPONSE
BELOW 400 nm - ABOVE 700 nm

ANGLE OF VIEW, DEGREES

ANGLE OF PROJECTION, DEGREES

CALIBRATION ERROR: LOwW
MID
HIGH

CONDITIONING PERIOD

OPERATIONAL TEST PERIOD

ZERO DRIFT (24 HOUR)
SPAN DRIFT (24 HOUR)
RESPONSE TIME

S/N 15603804

E
RESULTS = SPECIFI CA

580.0 om

584.16 nm

4.0 %

4.0

3.0

0.80 3

0.80 2

1.417 s
168 HOURS

168 HOURS

0.000 %
0.349 3

5.00 seconds

< }0 Seconds



NOTICE OF FIELD CERTIFICATION
RM 4200

Certification is hereby given that the Lear Siegler visible
emission monitoring System described below has been testeg and
satisfactorily evaluated ip accordance with EPpA on-site testing
requirements, CFR, Title 40; Part 60, Appendix B, Specification
1, as Promulgated inp the March 1983 Federal Register,

'Y agency ip compliance.with Source Performance Monitoring re-
quirements, Additional copies are available, by request, fronm pH
Environmental Service,

In addition to the above fielgd performance test data, several
factory pPerformance tests must pe performed to verify design
specifications, calibratjion error, and résponse time ag defined
in the reference Specification { Paragraph 7 ). The factory

Performance test datsa should pe reviewed before Commencing with
Fielg Performance Tests.

CUSTOMER: FORT WAYNE ASSEMBLY LOCATION: ROANOKE, 1IN.
\ ==, LN,

TRANSMISSOMETER MODEL: RM 4200 S/N: 15603804
REFLECTOR MODEL: RM 4200 S/N: 15603804

OPACITY MEASUREMENT RANGE (Stack Exit): 0-100%

OPACITY RECORDER OUTPUT LEVEL:TO UNICON 700, RECORDED AT D.A.s,

-~

Q_R_IFICATIONS RESULTS STANDARDS
ZERO DRIFT (24 HROUR) -000 OPACITY

<2.0% oOPACITY

CALIBRATION DRIFT (24 HOUR) -349 OPACITY <2.0% OPACITY
CONDITIONING PERIOD 168 HOUR 168 HOUR
OPERATIONAL TEST PERIOD 1 HOUR 168 HOUR

68
TEST PERFORMED By- W - 4« O pare: Z-27-93

. /, .
iQQ;::::i(3 /L#algii DATE: __ 5 - 5-93

TEST REVIEWED By.




TABLE 2

ZERO AND SPAN CALIBRATION DRIFT TEST

CUSTOMER: FORT WAYNE ASSEMBLY
12200 LAFAYETTE CENTER ROAD

ROANOKE, IN.

DATE: 3-3-93

INST S/N:15603804 INST. LOCATION: UNIT 4 STACK

MODEL: LEAR SIEGLER RM4200
ANALYZER RANGE: 0 - 100 % OPERATOR: SULLIVAN C. BAILEY
TEST PARAMETER: OPACITY
INST. RANGE: 0 - 100%
ZERO SETTING: 0
ZERO READING ZERO

READING DATE TIME INITIAL FINAL DRIFT
NUMBER A B C=B-A
DAY 1 02-18-93 0705 0 0 0 0
DAY 2 02-20-93 0705 0 0 0 0
DAY 3 02-21-93 0705 0 0 0 0
DAY 4 02-22-93 0705 0 0 0 0
DAY 5 02-23-93 0705 0 0 0 0
DAY 6 02-24-93 0705 0 0 0 0
DAY 7 02-25-93 0705 0 0 0 0

ARITHMETIC MEAN: .000 0

CONFIDENCE COEF. .000

ZERO DRIFT: .000

UPSCALE VALUE 34.6% -
UPSCALE CAL READING
UPSCALE CAL
READING DATE TIME INITIAL FINAL DRIFT DRIFT
NUMBER D E F=E-D G=F-C
DAY 1 02-19-93 0705 34.6 34.9 .3 .3
DAY 2 02-20-93 0705 34.6 34.9 .3 .3
DAY 3 02-21-93 0705 34.6 34.9 .3 .3
DAY 4 02-22-93 0705 34.6 34.9 .3 .3
DAY 5 02-23-93 0705 34.6 35 .4 .4
DAY 6 .02-24-93 0705 34.6 34.9 .3 .3
DAY 7 02-25-93 0705 34.6 34.9 .3 .3
ARITHMETIC MEAN: 314
CONFIDENCE COEF: 035

CAL DRIFT:

.09
.09
.09
.09
.16
.08
.09



A. FIELD DATA



— ——— CEMS Calibration Report ———
General Motors

From ©00:00 2/19/93 Through 23:59 2/1%8/93

——-Zero Calibration -=-< -~= Span Calibration ——=
t End | drift drift | drift drift
Parameter . Time | Value Std. (abs) (%FS) ' Value Std. (abs) (%FS)
JO Unit #3. 00:00 ' 0.0 0.0 0.0 0.0 ' 0.0 0.0 9.0 0.0
—CO2 Unit #3. Q0:00 . 0.0 0.0 0.0 0.0 t 0.0 0.0 0.0 0.0
CO Unit #3: 00:00 . 0.0 0.0 0.0 0.0 ' 0.0 ©.0 0.0 0.0
502 Unit #3) 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
Jpac #3 ¢ 00:00 . No Zero Cal Today : No Span Cal Today
NO Unit #4; 07:05 | 0.0 0.0 0.0 0.0 v 121.0 120.0 1.0 0.3
~02 Unit #4: 07:05 H 0.0 0.0 0.0 0.0 : 16.7 16.8 ~0.1 -0.9
S0 Unit #4) Q7:CS | 10.0 0.0 10.0 1.0 ¢t 640.0 565.0 ~25.0 -2.5
—502 Unit #4) 07:05 . 1.0 0.0 1.0 0.3 | 101.0 100.0 1.0 0.3
Opac #4 ¢ 07:05 | 0.0 0.0 0.0 0.0 ' 34.9 34.6 0.3 0.3
qO  Unit #5) 00:00 | 0.0 0.0 0.0 0.0 H 0.0 0.0 0.0 0.0
—c02 Unit #5! 00:00 . 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
CO Unit #5! 00:00 | 0.0 0.0 0.0 0.0 H 0.0 0.0 0.0 0.0
302 Unit #5351 Q0300 0.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0
Jpac #5 1 00:00 No Zero Cal Today : No Span Cal Today

_._—-——_._——__—..__.__.‘___—.-—_..___.__..._-——-__.———__.——.—4_———.'———u—-_w——-——_—w-—_._..-—-—.—-—--.——



-—— CEMS Calibration Report --—-
General Motors

. From ©0:00 2/20/93 Through 23:59 2/20/93

——-7ero Calibration ==~ -—— Span Calibration —-—=
— ¢ End drift drift | . drift drift
Parameter | Time | Value sStd. (abs) (#FS) Yalue Std. (abs) (%4FS)
3 Unit #31 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
CO2 Unit #34 00:00 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
) Unit #3) 00:00 | ©.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
32 Unmit 431 00:00 ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Upac #3 00:00 | o Zerc Cal Today ' No Span Cal Today
NO Unit #4. 07:05 . 0.0 0.0 0.0 0.0 v 120.0 120.0 0.0 0.0
52 Unit #4844 07:05 | .0 0.0 0.0 0.0 ' 16.8 16.8 0.0 0.0
_J Unit #4, 07:05 | 0.0 0.0 0.0 0.0 | 655.0 65,0 —10.0 -1.0
502 Unit #4, 07:05 | 1.0 0.0 1.0 0.3 ! 101.0 100.0 1.0 0.3
“mac #4 ¢ Q7:05 | 0.0 0.0 0.0 0.0 4 34.9 34.6 0.3 0.3
3 Unit #5) 00:00 ‘ 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
F02 Unit #5i 00:00 1 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
rQ Unit #5, 00:00 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
92 Unit #5. 00:00 H 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
opac #5 ¢t 00:00 | No Zero Cal Today N No Span Cal Today

-————-—-———-ﬂ————-—————-—————_.——-—_._..__—_.-._.__._.—__.-...___...—_..——....____—_.___...-__.-—..._._..__.._..__._—-



——— CEMS Calibration Report —-—-
General Motors

From ©00:00 2721793 Through 23:59 2/21/93

: ——=Zero Calibration -—~ ~~= Span Calibration ---

! End | drift drift | drift drift
larameter | Time |} Value Std. (abs) (%“FS) Value Std. (abs) {4FS)
10 Unit #3! 00:00 ! 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0

202 Unit #3) 00:00 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0
TO Unit #3! 00:00 ! 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
SG2 Unit #3; 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
Jpac #3 1 00:00 | No Zero Cal Today ' No Span Cal Today
O Unit #4) 07:05 | 0.0 0.0 0.0 0.0 | 121.0 120.0 1.0 0.3
CO2Z Unit #4! 07:0S5 ! 0.0 0.0 0.0 0.0 | 16.8 16.8 0.0 0.0
X0 Unit #4) 07:05 | 0.0 0.0 0.0 0.0 | 669.0 665.0 4.0 0.4
_302 Unit #4) 07:05 ! 0.0 0.0 0.0 0.0 | 101.0 100,0 1.0 0.3
Opac #4 ! 07:05 0.0 0.0 0.0 0.0 | 34.9 34.6 0.3 0.3
NO  Unit #5) 00:00 ! 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0
02 Unit #5; 00:00 ! 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
TO Unit #5! 00:00 ! 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
S02 Unit #5! 00:00 ! 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
Jpac #5 ' 00:00 o Zero Cal Today : No Span Cal Today



— ———~ CEMS Calibration Report -—---
General Motors

From 00:00 2/22/93 Through 23:59 2/22/93

~-~—Zero Calibration ——= —-—-= Span Calibration —--=-
i End H drift drift . drift deift
—+Farameter | Time | Value Std. (abs) (4“FS) , Value Std. {abs) (ZFS)
NO Unit #3) 00:00 ! 0.0 0.0 0.0 0.0 ! 0.0 0.0 0.0 0.0
=02 Unit #3, 00:00 ! 0.0 0.0 0.0 0.0 H 0.0 0.0 0.0 0.0
CO Unit &3, 00:00 ; 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
S02 Unit #3: 00:00 0.0 0.0 0.0 0.0 \ 0.0 0.0 0.0 0.0
Jpac #3 P 00:00 No Zero Cal Today : No Span Cal Today
“NO Unit #4! 07:05 ‘ 0.0 0.0 0.0 0.0 i 120.0 120.0 0.0 0.0
CO2 Unit #4 07:05 ! 0.4 Q.0 0.4 2.0 : 16.8 16.8 0.0 0.0
20 Unit #4; 07:05 | 30.0 0.0 J0.0 3.0 | 663.0 665.0 ~-2.0 -0.2
-502 Unit #4! 07:05 ! 0.0 0.0 - 0.0 0.0 ; 100.0 100.0 0.0 0.0
Opac #4 i 07:05 0.0 0.0 0.0 0.0 ' 34.9 34.6 0.3 0.3
NO Unit #5! 00:00 ! 0.0 0.0 0.0 0.0 H 0.0 0.0 0.0 0.0
_ =02 Unit #5; 00:00 ! 0.0 0.0 0.0 0.0 ) 0.0 0.0 0.0 0.0
CO Unit #5; ©00:00 ! 0.0 0.0 0.0 0.0 b 0.0 0.0 0.0 0.0
SD2 Unit #5! 00:00 ! 0.0 c.0 0.0 Q.0 H 0.0 0.0 0.0 0.0
Jpac #5 i 00:00 ! o Zero Cal Today H No Span Cal Today
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——— CEMS Calibration Report ——-—
General Motors

From ©0:00 2/23/93 Through 23:59 2/23/93

— --~7ero Calibration --- ——= Span Calibration ---

_ ! End | drift drift . drift grift
2arameter | Time | Value Std. (abs) (%FS) | Value Std. (abs) (%FS)
NO Unit #3! 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
~02 Unit #3. 00:00 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
20 Unit #3, 00:00 0.0 0.0 0.0 0.0 : 0.0 0.0 0.0 0.0

8502 Unit #3: 00:00 | 0.0 ©.0 0.0 0.0 0.9 0.0 0.0 0.0
Opac #3 i 00:00 | o Zero Cal Today : No Span Cal Today
NO Unit #4) 07:04 | 0.0 0.0 0.0 0.0 ! 119.0 120.0 -1.0 -0.3
~o02 Unit #4! 07:04 | 0.6 0.0 0.6 3.0 | 16.8 16.8 0.0 0.0
CO Unit #4, 07:04 | 35.0 0.0 35.0 3.9 ! 651.0 665.0 -14.0 -1.4
S02 Unit #4! 07:04 1.0 0.0 1.0 0.3 ' 100.0 100.0 0.0 0.0
_DOpac 44 v 07:05 0.0 0.0 0.0 0.0 ' 35.0 34.6 0.4 0.4
NO Unit #5; ©0:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
CO2 Unit 45! 00:00 | 0.0 0.0 0.0 ¢.0 0.0 0.0 0.0 0.0
CO Unit #5! 00:C0 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
—G0D2 Unit 45! 00:00 ! 0.0 0.0 0.0 0.0 . 0.0 0.0 0.0 0.0
Opac #35 i 00:00 | No Zero Cal Today : No Span Cal Today

,,.____.._.___,.___._._,__-___,_......__,____,......_....__..___..__-__—._-—-—-———..——-—-——--——-——.——-———-——-—-——_——.—-—-



- ~=— CEMS Calibration Report --—-
Gemneral Motors

From 00:00 2/24/93 Through 23:5%9 2/24/93

-——Zero Calibration ~—- ~== 8Span Calibration —---

i End | drift drift ; drift drift
~Parameter | Time | Value Std. {abs) (7ZFS) : Value Std. (abs) (%FS)
NO Unit #3; 00:00 0.0 0.0 0.0 0.0 | c.0 0.0 0.0 0.0

02 Unit #3, 00:00 0.0 0.0 0.0 0.0 1 0.0 0.0 0.0 0.0
CO Unit #3, 00:00 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
502 Unit #3, 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0

Opac #3 1 00:00 No Zero Cal Today : No Span Cal Today

TNO Umit #4) 07:04 | 0.0 0.0 0.0 0.0 . 112.0 120.0 -1.0 -0.3
€02 Unit #4, 07:04 | 0.3 0.0 0.3 1.5 + 16.8 16.8 0.9 0.0
CO Unit #4, 07:04 34,0 0.0 34.0 3.4 ! 640.0 665.0 —-25.90 -2.9

—8C2Z2 Unit 44, 07:04 1.0 0.0 1.0 0.3 .101.0 100.0 1.0 0.3
Opac #4 v 07:05 0.0 0.0 Q.0 0.0 ‘ 34.9 34,6 0.3 0.3
tNO Unit #5;, 00:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

_C0Z Unit #3 00:00 | 0.0 0.0 0.0 .0 0.0 0.0 ©.0 0.0
CO Unit #35 00:00 | 0.0 0.0 0.9 0.0 | 0.0 0.0 0.0 0.0
S0Z Unit #5, 00:00 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Cpac #35 ¢ 00:00 No Zero Cal Tod : No Span Cal Today

ay



- ~=-— CEMS Calibration Report ---—
General Motors '

—_ From 00:00 2/25/93 Through 23:39 2725793
-——Zero Calibration --- -== Span Calibration ===
' End b drift drift . drift drift
Parameter | Time ! Value Std. (abs) (%FS) | Value Std. (abs) (ZFS)
D Unit #3) 00:00 | 0.0 0.0 0.0 0.0 ' 0.0 0.0 0.0 0.0
«02 Unit #3) 00:00 ., 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
CO Urnit #3 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
302 Unit #3! 00:00 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
_Jpac &3 i 00:00 | No Zero Cal Today : No Span Cal Today
NO Unit %4, 07:04 ; 0.0 0.0 0.0 0.0 | 119.0 120.0 -1.0 -0.3
~02 Unit 44 07:04 | 0.2 0.0 0.2 1.0 | 16.8 16.8 0.0 0.0
D Unit #4, 07:04 | 0.0 0.0 0.0 0.0 ! &84.0 &65.0 -19.0 -1.9
502 Unit #4, 07:049 1.0 Q.0 1.0 0.3 , 101.0 100.0 1.0 0.3
Opac #4 1 07:05 0.0 0.0 0.0 0.0 ¢ 34.9 34.6 0.3 0.3
JO Unit #5, 00:00 0.0 0.0 0.0 0.0 | 0.0 0.0 Q.0 0.0
—02 Unit #5; 00:00 | 0.0 0.0 0.0 0.0 | 0.0 0.0 0.0 0.0
CO Unit #3; 00:00 , 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
302 Unit #5) 00:00 | 0.0 0.0 0.0 .0 0.0 0.0 0.0 0.0
Jpac #5 i 00:00 | o Zero Cal Today H No Span Cal Today
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9. NOTICE OF FACTORY CERTIFICATION



g

ROTICE OF FACTORY CERTIFICATION - RM41/RM4100

Certification s hereby given that the Lear Siegler Visible Eafssion Monitoring.
System described below has been tegted ' and satisfactorily evaluated In
sccordance with EPA requirements, CFR, Title &0, Part 60, Appendix B,
Specification 1, as prosulgated {n the March 30, 1983 Federsl Repister, Vol. 48,
Ko. 62. Calidration error end response time has been evaluated according to
procedures defined in paragraph seven and have been shown to meet specification.
Design specifications, which d4nclude peak ppectral response, mean sgpectral
reaponce, angle of view, angle of projection and optical aligoment sight, =wmeet
stated requirements. Copies of the attached certified data can be submitted to
the appropriate regulatory agency 4in compliance with source performance
moni{toring requirements. Additional coples are available, by request, from LSI.

In addirfon to the . abdove £factory test data, additional on-site operatiomal
performance tests must be performed as defined in the referenced specification

(Para. 8.2) to complete wepecified EPA source performance monitoring
requireaents. /
Customer /‘//f‘l)é VMZ/. /Q‘M Locationt /?0/’//0//<‘£, Twp .

13

Transaissometer ¥odel RMZZ<» 8/R  /szp3524

Reflector Model RM #2200 SIN /5o ige

Converter Modelfuime 7e §/N 2.5¢ 0064 Output_7-2O wmA

Separation Distance, Trangsceiver Flange to Reflector Flange é ft.

in.

* Recorder Model 4)/4 8/

* If recorder 1is supplied with opacity monitoring system, transmissometer and
recorder are to be kept together as a systen,

CERTIFICATION TEST YPA SPECIFICATION RESULTS

Performance Speci{fications

Calidbration error ¥ opacity $3 I Low ‘ g X Low
Calibration error X opacity 8 2 Ma 7 %X Mid
Calibration error % opactity 3 X Righ /AT ¢ High
Response Time €10 Seconds . $ .0 Beconds

Y N Ll Y e e T CSm - = - -



FACTORY CERTIFICATION
RM41
SPECTRAL RESPONSE

Yor the purposes of demonstrating conformance with the spectral response
“requireasnts, s coaposite spectral response curve (Data Sheet 1.1) of the
Tungsten 1ight source shaping filter and photodetector was obtained from Lear .
Siegler’s facflity. This curve shows the peak spectral response of the tested
unite The curve algo shows a relative response less than 10 percent of peak
response above 700nm snd below 400nm. Data Sheet 1.2 shovs calculetion of the
mesn spectrel Trespocse of the tested unit, All of the above parametere are
vell within the referenced specification (Paragraph 6.1). Thege parameters sre
primarily a function of dasic optical componeat design asd are not subject to
any significant varistion within the basfc RM41/4100 design.

ANGLE-OF-VIEW AND ANGLE-OF-PROJECTION

v

Procedure: Place the transceiver on the Gimballed test fixture and set both
verticel and horizontal readings at zero. With the transceiver ncunted on the
Cizballed head, set up and calibrate the RM41 measurezent system for 3 ameter
pathlength and span (range) to be wused in the {nstallstion. Replace the
reflector unit with a second transceiver unit,

Angle-of-View Record the detector output of the subJect transceiver at the
Ginbal zero setting and at every 1/2 degree fncrement up to 2.5 degrees up,
dovn, te the left snd to the right of zero. Record the results on Data Sheet
1.3. Record the lovest angle {n each direction which results {n & detector
output of zero. Add the two verticsl readings, add the two horigontal readings
and record the greater of the two sums as the system angle-of-view on Data
Sheet 1.3 and on the Notice of Certification. .

Angle-of-Projection Record the output of the secondary transceiver (at
reflector locatlon) with the subject transceiver at the Gizbal zero setti{ng and
at every 1/2 degree {ncrements up to 2.5 degrees up, down, to the right and to
the left of zero. Record the results on Deta Sheet 1,3. Record the lowest
angle 4n each direction which results in a detector output of geros Add the
tvo vertical readings, add the two horigzontal readings, and record the greater
of the two suns and the system angle of projection on Data Sheet 1.3 and on the
‘Wotfce of Certification. Also record the date of testing.

CALIBRATIOR FRROR AND RESPONSE TIME TESTS

The calibration error test and the response time test zust de perforwed prior
to fnstallation of the opacity monitoring system on the stack, Yhe resulte of
these tests reflect the stack f{nstallation parameters and the entire centinuous
“wonitoring system (trsnsceiver, control wunit, and dats crecorder). It dis,
thersfore, requirad that the f{asttuient ¢ystem be set up for the monitor
pathlength and full scale span to be used in the fnstallation,



CALISRATION ERROR TEST

Procedure: Set up and calibrate the RM41l measurement system for the monitor
—  patblength and epan (range) to bde used {no the installatfom. Place the

calidration filter asseadly $nto the transmissometer path midway between the

trasscefver and the reflector. Positfion the filter usseadly so thst the
—  projacted bean passes unobstructed through the frame at an angle of 3 degrees
to the normal of the filter surfaces. The 3 degree angle is I{mportant since a
lesser angle may result fn unwanted surface reflections and a greater angle can
result {a 8 significant neutral density error. Alternately $nsert the low,
uli, and high range neutral density filters (the values of which must be
deterained from Table 1.A) into the light path according the the following
sequance: low, high, mid, high, low, aid, high, wid, low, high, wid, low, mid,
- high and low. This sequance yislds five non-consecutive readings of each

filter (a total of 135 readings). Record the meacurement system output readings

in percent opacity on Data Sheet 1.4. Sudtract the known filter opacity value
- fron the value shown by the measurement system for each of the 15 readings and
record the differences. Use the arithmetic svm of these difference wvalues to
calculate the wmean difference and the 95 percent confidence {nterval of the
five readings at sach fest filter value using the aquations on Data Sheet 1.5.
Record the sum (in percent opacity) of the sean difference and the 95 percent
confidence interval for each of the three test filters on the Data Sheet and on
the Notice of Certification. Also record the date of testing.

.

RESPONSE TDYE TEST

=  Using the spparatus and configuratfon descrided in the ecalidratfon srror test,
insert the high zange filter {nto the transa{sscaeter path five tines. Record
the upscale aod dovnscale tiae intervals required for the aystem to respond to
95 parcent of the final (stable) high range filter 2and zaro values on Data
Sheet 1.5. Calculate the zean of the ten response tize vslues and record it on
the Data Sheet and on the Notice of Certification. Also record the date of
testing.

. OPTICAL ALIGNMENT SIGHT TEST

- Procedures: Place the transcelver on the Ciadalled test fixture and set both
horizontal and vertical readings at tero. With the transce{ver mounted on the
Ciaballed head, set up and calidrate the XM41/4100 measurement systen for an 8
meter pathlength (26°-3"). ZXstadlish tero current and record as reference
value before atartiog afsalignaent procedure.

Rotat{onal Misaligrment: Place & neutral density filter close to 10% opacity in
- 1ight path and record transceiver output. Using the borizontal sdjustaent,
slowly rotate transcefiver wuntil the traasceiver output changes 2% opacity,
Cheack the aligrment bulls-eye and varify 4t 4{ndicates aisaligrment. Return

—  horizoutal reading to zero; aligsaent sero should result in same g4ro curtent
- as fnitially determined. .

Lateral Mfsaligrmeut: Place a npeutral density filtei elose to 10T opacity
— 1ight path ‘and racord transceiver output. Blovly move reflector stand
© 7 lsterally unt{l the transciever output changes 2% opacity. Check the

transceiver alignaent Bulls-aye and verify {t indicates nisslignment.



FPACTORY CERTIFICATION

DOCUMENTATION

0441/4100 Effective Date: September 1983

—  ROTICE OF CERTIFICATION AND TABULATED RESULTS

ROTES ON:

CALIBRATION FILTER SELECTION
SPECTRAL RESPONSE
ANGLE OF VIEW

- ANGLE OF PROJECTION
CALIBRATION ERROR TEST
RESPONSE TIME TEST
OPTICAL ALIGNMENT SIGHT TEST .-

— CERTIFICATION DATA:

PATA SHEET 1.1 BRM41/4100 COMPOSITE S?Em RESPONSE CURVE

DATA SHEET 1.2 MEAN SPECTRAL RESPONSE CALCULATIONS

- DATA SHEET 1.3 ANGLE OF PROJECTION, ANGLE OF VIEW & OPTICAL
- ALIGRMENT

DATA SHEET.].4 CALCULATION PORM
DATA SREET 1.5 RESPONSE TIME TEST
RECORDER TRACES OF CALIBRATION ERROR TEST AND RESPONSE TIME TESTS



Design Specifications -

In accordance vwith Paragraph 6.5 of the referenced

specificat{ons, one analyzer

from each month’s productfion was tested per Sections 6.1 through 6.4 and

satisfactorily met g}l Design Specifications of Section 5.

Listed below are the

results of the monthly unit tested for Design Specifications:

8/8 /930Zc00 C
EPA SPECIFICATION
$00-600 s

500-600 mm
<5

Angle of Ptojectioh $5 degrees

Optical Aligrment , . IXT Pass

TEST UNIT

Peak Spectral Response
Mean Spectral Response

Angle of View degreeg

Date of Test

2/2 /5%

XESULTS

350 rm
& L™

4.0 degrees
Z <O degrees

7  rn
Pate 343/5’(2

Test Performed By: 7’7@’{ zg‘;z}/ '
/.

Date E/J/?/z;z |

Test Reviewed By: o Jr 2
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INSTRUMENT S$/K

1

[BDE 06

DATA SHEET 1.3

ANGLE-OF-PROJECTION TEST

DATE: 3 /3 /T2  OPERATOR: f/rxk [fisa s

ARGLE LOWEST WITH
1RECTIOR 0.0 0.5 1.0 1.5 2.0 2.5 ZERO0 READING
1) 4 20.00 V/5 43| 4.35) 000l 0o | 02« A /5
DOWN L2000 | Foos" OclO | O,00 Or oo o d B /S
LEFT Rewol g ol 04l | .00 | 000 | .00 ¢ /5
RIGHT 20 .00V /M15 V217 V p,00 | groo | .00 p /57
- VERTICAL ANGLE-OF-PROJECTION  (A+B) . . - X, 0
RORIZONTAL ANGLE-OF-PROJECTION (C+D) : - S:e
SYSTEM ANGLE-OF-PROJECTION (GREATER OF TEE TWO) - 5.0
. ' ' ANGLE-OF-VIEW TEST
ANGLE
' LOWEST WITH
_ w Wew-co V19.4() lfcgbo43) O} 000 A 2°°
powR | R¢-60 V.o V)49 Vo057 Vp.0c0 | 000 B < O
1y (2000 V4o¥1/7.77)2.22)2:20 | 0.22 2.0
wierr |20 1/¢. 29 /ss491.2.92 226 | 0.00 p 2 .o
VERTICAL ANCLE-OP-VIEW (A4B) - - 4.0
HORI20NTAL ANGLE-OF-VIEW (C+D) - .o
SYSTEM ANCLE-OF-VIEW (GREATER OF THE TWO) - 7 O

AR TV



OPTICAL ALIGNMENT SIGHT TEST
ROTATIORAL ALIGNMENT
LATERAL ALIGNMENT

Eruo 4‘

@’ Pass

[T na1
_/ 7 Fail



CALIBRATION FILTER SELECTION

To calculate vhich neutral density filters to use, multiply the full scale value
(L0 percent opacity) by 0,2, 0.6, and 0.9 for the lov, mid, and high f£ilter
values respectively, to obtain the simulated stack-exit--opacity (OP stack
"it).’rhen calculate the filter values in optical density-—~using the following
SQuatton:

OoP
0.D. filter = {-0:3 LOGIO i1- " gtack exit
OPLR 100

Where:
Stack exit ID

OPLR ~ S instailacios oy ™ -5

Stack exf{t ID = s'e”
Installati;m ID a f,é N
Record the three calculated filter values in optical density 4in Table 1A,
' ATABLE 1A
Low Pilter - 2¢7 o.p,
Mid Filter _ .77% _o.p.

Righ Filter /. 269 o p.

Select the filter values which most closely match the calculated values and
record their optical density values in Table 1B.

Thén calculate the corresponding stack exit opacity (OP ) for each

filter using the following equation and record the resultant’ggggkeéift opacity
values in the last column below,

- _ (-2 0.0.) (OPLR)
P stack exit 100 [1 10 ]

Where 0.D. ig the optical density of the calibration filter,

-~

Table 1B shows the actual filters used.

. TABLE 1B
Low YPilter /7R 0.D. 2.2 T Opactty S/R
Mid Pilter A2 0.D. Lo X Opacity S/N
Righ Yilter . 79 0.D. 57 3 X Opacity S8/R
5



DATA SHEET 1.4

CALIBRATION ERROR TEST

" gastrument S/N - /CO 354 Date: 5’//3/% Opuuonjﬁﬂ«’-///é6/‘/f

_ Analyser Range o= (70 I Opacity OPLR Velue 5
: LOW FILTER_ZC 2 X Opacity
~ Pilter Revding tnst. Reading |DUEL (X1) (xs)?
| [ 2er0 | O 270+ -8 44
- 2 | Low R7. 0 27.0 - -G
29.0 ¥ o4
3 | Hegh C Z1
- 72 27.0 7 A
byme | 412 27.0 e Y
= Aslwme | 4.0 Mean Dits o 2T .
o3 .__.2_..
6 | Lovw 27 0‘ Xt =40 Ixs}.z Cal Error = X
- 7 | w4 /) |
¢ ,2 MID FILTER ég_z_g Opacicy
- - Ingt. Reading | DUFEI(X4) (x3s)
il B B 1.2 5 G
- 10 { Low 27 0 PR 24 <y
11 | Rign 97, ¢ /(2 at <4
— ‘ o /. 2 x4 /éj
12 | M1d Mean DAL =T
6/2 - f?, (£3 C.1. ®
Blew | 25, Ixt 4] IX4°7,-] Cad Error oo
16 | mid : -
: cf2 RIGR FILTER £7-8 % Opacity
1 Righ g
. L2 Inst. Reading | DIELI(X1) (x1)?
16w | 570 90 -7 G4
17 | Zero o (.0 /2 YA
Gt /-3 /-4
| G(.( (-3 -Z
Mesn Diff - | IX.) I8 Z /.2 4 ,;7 Mean DIff o Ll
| ) T 0 ' L7 e, . Z57

- Cal Error = Mean Diff ¢ C.1.
C.1. » Confidence Interval
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R 41 / 4200 CERTIFICATION

RECORDER TRACES

3ste

DATE:

o334

s/x:

100

80

60

40

20

oy o g o o oy ——
R B . '4 ——
haas it el .

- = - l1. haad s mand Seakuemes S TS
o e Ju.l._wwﬂ i o 8 e B
i it iy IS R B
= = ——
) —y SR N R (S A S
— - g
" ] P —
. - S Sh— -
= ]
Ry 5 Bt )t i oIz
o — :
RO 2l N O o o Y e NG S e i e | i ———
- i s S St s | ekt e

I

-~

16



RESPONSE TIME TEST

Date of Test :Z//}'/f& ' . Operator SRk e 617s
Spen Filter 78T X Opaetty Instrusent §/N jﬂf’fwl/
Analyzer Range o[l Co L Opacity
Upscale | £ o seconds
¢ 2 J-o seconds
.3 5,0 seconds
4 S, 0 seconds
5 3.0 ‘ nﬁonds
Dovngcale 1 £.9 seconds
2 5.0 C seconds
3 $.a seconds
4 .0 seconds
3 5.0 seconds
L Average Response 5.0 seconds





