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EXECUTIVE SUMMARY

This report describes source emission tests performed on the Cleaver-Brooks
steam boiler located at the Thomas Plant aboard the Naval Construction
Batallion Center (NCBC) Port Hueneme, CA.

The tests were required to determine compliance with conditions set by the
Ventura County Air Pollution Control District (VCAPCD). Specifically, the NOy
emission concentration may not exceed 40 parts per million on a dry volume
basis (ppmdv), while burning natural gas, or 115 ppmdv while burning #2 fuel
0il. The carbon monoxide concentration may not exceed 400 ppmdv while burning
either fuel. All figures are referenced to 3% oxygen concentration. See
Appendix (F) for correspondence setting these limits.

NEESA conducted the field work on September 20, 21, and 24, 1990, using United
States Environmental Protection Agency (USEPA) Methods 1, 2, 3A, 4, 7E, 10,
and 18. Section II of this report contains the complete test protocol, as
agreed with VCAPCD. Pacific Gas Technology of Bakersfield analyzed the
samples collected with USEPA Method 18. BC Laboratories of Bakersfield
analyzed the fuel sample.

The following table summarizes the most important results:

TABLE 1
TEST RESULTS

NATURAL GAS FUEL OIL #2
LOAD LOAD
VCAPCD VCAPCD
LIMIT 25% 50% 75% 100% | LIMIT 257% 50% 715% 1007%
co 400 145 193 179 135 400 65 90 13 9
NOy 40 29 20 29 37 115 115 105 103 98

Note: All values are averages, expressed as parts per million, dry basis,
referenced to 3% oxygen.

FUEL SULFUR CONTENT: 0.04%



I. INTRODUCTION

The Thomas Plant provides steam for space heating to the entire base.
Recently, three aging Erie City boilers were replaced with one Cleaver-Brooks
conventional steam boiler and a Solar gas turbine under MILCON project P-386.
The turbine generates both steam (using a heat-recovery boiler) and
electricity.

The Cleaver-Brooks boiler is equipped to burn both natural gas and #2 fuel
oil. It has a low-NO, burner, flue gas recirculation (FGR), and an oxygen
trim system, all intended to reduce the formation of NO,. In the authority to
construct the boiler, VCAPCD limited operation of the boiler to 8000 hours per
year, of which not more than 1080 hours may be used to burn fuel oil. These
limits may be changed by VCAPCD; they are used here only as a basis for
estimating yearly mass emissions of the pollutants of interest.

IT. TEST PROTOCOL

NEESA tested the boiler for emissions of oxides of nitrogen (NOX), carbon
monoxide (CO), and reactive organic compounds (ROC). We ran tests while
burning each of two fuels (natural gas and #2 fuel o0il) at four different
loads: 25%, 50%, 75%, and full load (or as close to these load settings as
could reasonably be achieved). There was good agreement between the first two
test runs in all cases. There was never a need to conduct a third run. '

We used three sampling trains: one for stack gas velocity and moisture
content, one for instrumental gas measurements, and one for bag samples taken-
to measure ROC. The duration of each instrumental gas sampling run was one
hour. We recorded NO, concentrations continuously with a strip chart
recorder. We recorded measurements of all other instrumentally determined gas
concentrations every five minutes. See Figure 1 for the sampling trains, and
refer to the following description.
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A. SAMPLE TRAIN 1.

1. We used United States Environmental Protection Agency (USEPA) Method 1 to
determine sampling locations. Since we made no particulate measurements
during these tests, we followed the guidance for velocity traverses. We used
existing ports on the boiler stack, which were installed to allow boiler
tune-up. See Figure 2 for a description of the geometry of the ports and
stack.

2. We used USEPA Method 2 to determine stack gas velocity, with an S-type
pitot tube. We determined moisture content of the stack gas with USEPA Method
4. We ran each of these methods a total of eight times - once at each load on
each fuel. We ran these methods independently of the gas sampling methods.

B. SAMPLE TRAIN 2.

All calibration gasses are traceable to the National Institute of Standards
and Technology (NIST). See Appendix (C) for the certificates.

We drew the stack gas through a sintered filter into a heated stainless steel
sampling probe, followed by four empty standard impingers in an ice bath. The
first impinger had a short stem, to minimize any gas contact with the

collected condensate. The gas was then passed to the analyzers. See Figure
1. '

1. We used USEPA Method 3A to measure the concentrations of 07 and CO, in the
stack gas, and to determine its excess air and dry molecular weight. We
measured the concentration of CO with USEPA Method 10. We used non-dispersive
infrared analyzers to measure CO and COp. We measured 0y, with a paramagnetic
analyzer. We calibrated the 0y analyzer at zero with a C0/COy mixture
containing no 0,; at approximately 3.0% with an 0,/Ny mixture; and at 20.9%
with ambient air. We calibrated the €0 analyzer at zero with an NO/NO,
mixture containing no COp and at approximately 50% of the scale used with a
CO/CO0y gas mixture. We calibrated the CO analyzer at zero with an NO/NO,
mixture containing no 05, and at approximately 25% and 50% of full scale with
CO/CO, mixtures.

2. We measured NOy concentration in the stack gas with a chemiluminescence
analyzer according to USEPA Method 7E. The zero span gas was a C0/CO, mixture
containing no NO,. We calibrated the analyzer at 50 - 60% of the scale used.
and again at 80 - 90% of this scale, with NO/NOy mixtures. We used a strip
chart recorder attached to the NO, analyzer to provide a continuous record of
NO, measurements (including calibration). We did not traverse the stack for
NO, measurements.
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C. SAMPLE TRAIN 3.

1. We collected stack gas samples according to USEPA Method 18 for later
laboratory analysis for reactive organic compounds. We took two Tedlar bag
samples at each load setting for each fuel, with one exception. We took only
one sample while at 25% load on fuel o0il, due to a lack of spare bags. This
was agreed upon in advance in a conversation between NEESA and VCAPCD. A
number of the sample bags leaked after sample collection, precluding analysis.
The contents of the bags which were intact were then analyzed for C; through
Cg alkanes via gas chromatography. The methane portion, which is non-
reactive, was subtracted from the total. See Figure 1 for a diagram of the
sampling train.



III. RESULTS

We entered the raw data taken during the tests in the computer spreadsheet
shown in the following pages as Table 2. All calculations were performed with
this spreadsheet. All equations and constants used to perform these
calculations are documented at the end of the spreadsheet. Table 3 shows the
results of the fuel analysis.



— s seckrin

TABLE 2
EXISSION DATA AND CALCULATIONS

.

Nt A

" GAS-25-2

GAS-25-1 GAS-50-1 Alﬁxg-so-z
GENERAL DATA
1. HOURS PER YEAR ON GAS 6500 6500
2. HOURS PER YEAR ON OIL
3. HOURS PER VEAR TOTAL
4. DATE (DD-MMH-YY -
5. DESIRED LOAD ﬁ%
6. ESTIMATED ACTUA $)
7. STACK DIMETER (THCHES
8. _SHCK KRER (SQUARE P 4
SAMPLE TRAIN 1
9.THEMH%9HMA%M)
10. TINE END
11. RUN DURATION (MINUTES
12. AMBIENT TEMP (DEGREES F
13. BAROMETRIC PRESSURE (TNCEES NERCURY)
14, STACK STATIC PRESSURE (INCHES WATER, GAUGE)
15. STACK TEMP (DEGREES F
16. NETHOD 4 DRY GAS VOLUHE (DSCF&
17. METHOD 4 COLLECTED WATER WEFGHT (GRAKS)
18. VOLUKE % H20 IN STACK
19 HOLE FRACTTON DRY CAS
20. AVG STACK VELOCITY (FEET PER NINUTE)
21. STACK FLOWRATE
53 STACK FLOWRATE (DSeh ) 2,027 11997 2,003
SAMPLE TRAIN 2 7
23. TINE BEGIN (E: L A ) 7:08 P 8:30 PN 3:48 P 5:12 PH
24. M END (FA: i e 8:08 PA  9:30 DM 4:48 PN 6:12 PH
25. RUN DURATION (MINUTES 60 60 60 60
26. NATURAL GAS INPUT DURING TEST (SID CUBIC FT) 5,970 6,030 9,260 9,350
27. FUEL OIL INPUT DURING TEST ACALLONS) 0 0
28. ENERGY INPUT DURING TEST {B0) 6,268,500 6,331,500 9,723, 000 9,817, 500
29. ENERGY INPUT RATE DURING TEST ( BTU/HOUR& 6,268,500 6,331,500 9,723.000 9.817/500
30. STACK GAS DRY MOLECULAR WEIGHT (LB/LB HOLE 29.54 29.53 29.68 29,67
31. STACK GAS WET HOLECULAR WEIGHT (LB/LB MOLE 27.50 27.30 27.69 76
32. EXCESS AIR (3 15.83 13.82 26.26 23.61
33. FUEL FACTOR F 1.76 1.78 1.74 1.76
34. Mc 0o (TOLUKE 3 2aw) 7.84 7.86 9.31 9.38
35. AVG 02 (VOLUME 3 RAW) 7.06
3. AVG CO (PPIDV Rij) . NE 8060 171,78
37. AVG CO (PPMDV @ 3% 02) 15t 136 200 —Izm
38. AVG CO (LBS/HR) 0.58 0261 7.98 0,9
39. AVG CO (LBS/MM BIU) 5% 0.10 0.10 0.10
20, AV (o {Tons S/1EAR 2.21 1.97 3.17 3.04
41, AVG NOX (PP § 23.5 22.99 18.24 18.17
42, AVG NOY PPHDV% % 02 79 29 20 0
43. AVG NOX (LBS/HR) [ W 015 0:16)
44. AU Yo {Las i BIu) v-03 0.03 0.0 0.02
45, AVG NOX (TON /1ER) 1.37 1.39 1.05 1.06
SAMPLE TRATN 3
46. DATE Dnbuun-yygn 28-Sep-90  25-Sep-90  24-Sep-90  25-Sep-
47. TINE BECIN (HH:HH \H/H) 10:30 Ak 7:30 AM 3:00 DM 7:45 AK
48. TEST DURATI X [ GRAB GRAB GRAB GRAB
49. ENERGY INPUT URING TESY (BTU/HOUR) 6,268,500 6,331,500 9,723,000 9,817,500
50. SAMPLE VOLUME (LITERS 10 10 10 10
51. C1 ALKANES (PPNWV RAW) (NQM-REACTIVE) SEE NOTE  SEE NOTE 7.80  SEE NOTE
52. C2 ALKANES (PPMWV RAW SEE NOTE  SEE NOTE 1.00  SEE NOTE
53. C3 ALKANES (PPMWV RAW SEE NOTE  SEE ROTE 1.00  SEE NOTE
54. C4 ALKANES (PPMWV RAW SEE NOTE  SEE NOTE 1.00  SEE NOTE
55. C5 ALKANES (PPMWV RAW SEE NOTE  SEE NOTE 1.00  SEE NOTE
56. C6 ALKANES (PPMWV RA SEE NOTE  SEE NOTE 1.00  SEE NOTE
57. TOTAL ROC (C2 THROU SEE NOTE  SEE NOTE SEE NOTE
58, TOTAL R0C (G2 THROUCH o LBS/HH BTU SEE NOTE  SEE NOTE 0.01  SEE NOTE
59. TOTAL ROC (C2 THROUGH C6 TONS/YEAR) SEE NOTE  SEE NOTE 0.22  SEE NOTE



TABLE 2
ENISSION DATA AND CALCULATIONS

" GAS-75-2

GAS-75-1 GAS-100-1  GAS-100-2
GENERAL DATA
1. HOURS PER YEAR ON GAS 6500 6500 6500 6500
2. HOURS PER YEAR ON OIL 1080 1080 1080 1080
3. HOURS PER YEAR TOTAL 7580 7580 7580 7580
4. DATE (DD-MMN-YY 20-Sep-90  20-Sep=90  20-Sep-90  20-Sep-90
5. DESIRED LOAD (3 75 75 100 100
6. ESTINATED ACTUAL LOAD (3) 75 75 100 100
7. STACK DIAMETER (INCHES 40.00 40.00 10.00 40.00
8. STACK AREA (SQUARE FEE . 8.73 8.73
SAMPLE TRAIN 1
3. TLAE BECIN (HE: AN/ PH) 9:39 AN  9:39 AN
10. 14 END. (R /P 10:16 A 10:16 AM
11. RON DURATION (NINUTES 36 36
12. AMBIENT TEMP (DEGREES F 59 59
13. BAROMETRIC PRESSURE (TNCEES NERCUR) 29.763 29,763
14, STACK STATIC PRESSURE (INCHES WATER, GAUGE) 0.03 0.00
15. STACK TENP (DEGREES F 543.92  542.31
16. METHOD 4 DRY GAS VOLUME (bsch) 24.20 24.20
17. METHOD 4 COLLECTED WATER WELGHT (GRAKS) 106.62  106.62
18. VOLUME $ 20 IN STACK GAS 17.21 17.22
19. HOLE FRACTION DRY GAS 0.83 0.83
20. AVG STACK VELOCITY (FEET PER HINUTE) 1436 1485
21. STACK FLOWRATE (AC 12,98 12,959
22. STACK FLOWRATE, becr %RAIN ) 51617 5,622
23. TINE BEGIN (HH:MM AM/PH) 12:22 P 1:44 P 8:57 AM 10:22 2K
24 TIKE D (BLHK AN/ 1:22PH 244 PN 9:57 A 11:22 AN
25. RUN DURATION (MINUTES §0 60 60 60
26. NATURAL GAS INPUT DURING TEST (STD CUBIC FT) 15,600 15,950 26,790 26,630
27. FUEL OIL INPUT DURING TEST (CALLONS) 0 0 0 0
28. ENERGY INPOT DURING TEST {20) 16,474,500 16,747,500 28,129,500 27,961,500
29. ENERGY INPUT RATE DURING TEST' (BTU/HOUR 16,474,500 16,747,500 28,129,500 27,961,500
30. STACK GAS DRY MOLECULAR WEIGHT (LB/LB NOLE 29.69 29.70 271 28.70
31. STACK GAS WET MOLECULAR WEIGHT (LB/LB MOLE 27.67 27.67 27.69 27.69
32. EXCESS AIR (3 24.63 24.43 22.10 2.22
33, FUEL FACTOR F 1.74 1.73 1.74 1.74
34. AUG 002 (VOLUME § RaM) 9.44 9,48 9.65 9.60
35. AVG 02 (VOLUME 3 RAW) 19 WY 1 i1y
36 AVG €0 [PPIDV i) 16741 165.9 _  127.23 124.7
37. AVG CO (PPMDV @ 3% 02) {77 T8l 13 LD
38, AVG €O (LBS/HR) 1.37 1.1 1.63 L6y « 1.5
39. AVG CO (LBS/MM BTU 0.08 0.0 0.06 0.06
40. AVG CO {TONS/YEAR 4.46 4.55 5,29 5.20
41. AVG NOX (PPMDV RA ) 26,49 26.07 34,5 2]
42. AVG NOX PRIDD) €34 02 79 73 37 371
43. AVG NOX /HR) 0.37 035 (e} 072 & O,69
4. e Hox (Ls Bro) 0.02 0.02 0.0 0.0
45, AVG NOX (TON /YEAR{ 2.3 2.35 4.72 1.69
SAMPLE TRAIN 3
46. DATE gDD-HHH-YYﬁH 24-Sep-90  24-Sep-90  25-Sep-90  24-Sep-90
47. TIME BEGIN (HH:NM AM/PN) 2:20 PH 2:35 PH 8:00 AN 1:00 PH
48, TEST DURATI i (KL GRAB GRAB GRAB GRAB
49, ENERGY INPUT RATE DURING TRST (BTU/HOUR) 16,474,500 16,747,500 28,129,500 27,961,500
50. SUPLE 10LUKE LTees - 10 10 10 10
. -REACTIVE 6.40 8.10  SEE NOTE 13.00
35 C2 ALIANES (DAY RAM| ) 1.00 1.00  SEE NOTE 1.00
53. C3 ALKANES (PPMWV RAW 1.00 1,00  SEE NOTE 1.00
54. C4 ALKANES (PPMWV RA 1.00 1.00  SEE NOTE 1.00
5. C5 ALKANES {PPMWV 1.00 1.00  SEE NOTE 1.00
56. C6 ALKANES (PP 1.00 1.00  SEE NOTE 1.00
57. TOTAL ROC LBS/HR) ~.11 T TOT o, 15
58. TOTAL ROC LBS/MM BIU) , 0.01 —SEF NOTE 0.01
59. TOTAL ROC TONS/YEAR) 0.34 0.34  SEE NOTE 0.52




TABLE 2
EXISSION DATA AND CALCULATIONS

OIL-25-1  OIL-25-2  OIL-50-1  OIL-50-2
GENERAL DATA
1. HOURS PER YEAR ON GAS 6500 6500 6500
2. HOURS PER YEAR ON OIL 1080 1080 1080
3. HOURS PER YEAR TOTAL 7580 7580 7580
4. DATE DD-HHH-YY - 21-Sep-90  21-5ep-90 21-8ep=90
5. DESIR 5 25 25 50
6. ESTIHATED ACTUA 25 2% 50
7. STACK DIAMETER ancnzs 40.00 40.00 40.00
8. STACK AREA (sou BLEET - 8.73 8.73 8.73
9.mwmummum 6:40 P 6:40 PN 4:09 PX
10. TIME END { MM AHéP 7:16 PA  7:16 PN 4:45 PH
11. RUN DURATION (KINUTES 36 36
12. AMBIENT TEMP (DEGREES F 73 3 76
13. BARONETRIC PRESSURE éIN HES MERCURY) 29.923 29.923 29.923
14. STACK STATIC PRESSURE (INCHES WATER, GAUGE) 0.03 0.03 0.0
15. STACK TENP SDEGREES 356.23 354,08 384.00
16. METHOD 4 DRY GAS VOLUKE ( DSCF% 34.97 34.97 32.10
17. METHOD 4 COLLECTBD WATER WEIGHT (GRAMS) 86.66 86.66 90.72
18. VOLUME % H20 IN STACK GAS 10.47 10.47 11.77
19. MOLE FRACTION DR{ GAS 0.90 0.90 0.88
20. AVG STACK VELOCITY (FEET PER MINUTE) 328 328 502
2. 2,365 2,864 "-w§*%§9 438
22, STACK —— T % T2
SAMPLE TRAIN 2
23. TINE BEGIN (HH: un AH PH) 6:11PM  7:28 PM 3:05 PN  4:25 PN
24. TINE END { :MN AN/P 7:11 PM 8:28 P 3:05 PM  5:25 PX
25. RUN DURATION (NINUTES / 60 60 60 )
26. NATURAL GAS INPUT DURING TEST {STD CUBIC FT) 0 0 0 0
27. FUELG81L INPUT DURING TEST ¥GA LONS) 57.73 57.73 86.66 86.66
28. ENERGY INPUT DURING TEST é 8,139,930 8,139,930 12,219,060 12,219,060
29. ENERGY INPUT RATE DURING TEST (BTU/HOUR 8,139,930 81391930 12,219/060 12.215'060
30, STACK GAS DRY NOLECULAR WEIGHT LB LB MOLE 28.96 25,94 36.16 36.14
31. STACK GAS WET MOLECULAR WEIGHT LB/LB HOLE 28.71 28.69 28.73 28.72
32. EXCESS AIR (3 44.56 45.78 25.35 25.38
33. FUEL FACTOR F 1.34 1.35 1.33 1.34
34. AVG C02 (VOLUKE 3 RAW) 10.57 10.20 12.40 12.29
35. AVG 02 (VOLUME 3 5T £.56 .1 D
S T Uy
M\ $ —_g -
38. AVG CO (LBS/HR ) % yii 1wt 555 €« 0,51
39. AVG CO (LBS/MH BIU) 0.03 0.03 0.04 0.04
31, 6 Nor T ohby AR N s IR 3t
. A 90.86 90, . .
42. AUG NOX ppunﬁﬁ e %% 02 L1150 T 10 1%
43. AVG NOX 0,70 Wiy LM‘Q\%%} ©.97 /l{~
44. AVG NOY LBSéHH BIU) 0.09 0.09 0.09 .09
45. AVG NOX (TON /YEARE 0.76 0.75 1.12 1.13
AMPLE TRAIN 3
46. DATE DD-HHH-{YAH 24-ep-90  SEE NOTE  24-Sep-90 24-5e8-9o
47. TIME BEGIN 5 AN/PH) 4:47 PM SEE NOTE  4:20 PH  4:30 PH
48. TEST DURATI NRXHIN% GRAB  SEE NOTE GRAB CRAB
49. ENERGY INPUT URING AEST (BTU/HOUR) 8,139,930  SEE NOTE 12,219,060 12,219,060
50. SAMPLE VOLUME (LITERS 10 SEE NOTE 10 10
51. C1 ALKANES PPHWV RAW)/( NON-REACTIVE) 1.00  SEE NOTE 1.00 1.00
52. C2 ALKANES (PPMWV RA 1.80  SEE NOTE 1.10 1.30
53. C3 ALKANES (PPMWY 1.00  SEE NOTE 1.00 1.00
54, C4 ALKANES (PPMWV 1.00  SEE NOTE 1.00 1.00
55. C5 ALKANES (PP, 1.00  SEE NOTE 1.00 1.00
56. C6 ALKANES (PP 1. TE 1.00
57. TOTAL ROC (C2 THROUGH C6) (LBS/HR) 06— SEENOTE 0.08 &Ek— o,07
58. TOTAL ROC (C2 THROUGH C6) (LBS/MM BIU) 0.01  SEE NOTE 0.01 0.01
59. TOTAL ROC (C2 THROUGH C6 (TONS,YEAR) 0.03  SEE NOTE 0.04 0.04
(4
‘ 0. ‘i7 % Za %o
o - 'ﬁh 3
Weds < frme —2 0 a2y
1\9:‘{ LO'L Mgy ZO.Q-L.73
L= TIVIE
LR YA







Sources of equations, constants, and information:

1, 2, & 3. From Authority to Construct #1012-1 issued by Ventura County Air
Pollution Control District (VCAPCD), dated July 29, 1987. These limits may be
modified by VCAPCD, and are presented here only to give an approximate idea of
yearly mass emissions.

4. Self explanatory.

5. Desired load settings for the source tests were set forth in a letter from
VCAPCD to NCBC Port Hueneme, dated 26 July 1990.

6. Actual load was determined by comparing measured steam rate to the known
capacity of the boiler.

7. As measured by NEESA.

8. Calculated as xrl/144.

9, 10. As recorded on field data sheets.

11. Run time for Sample Train 1, in minutes.

12. As measured with thermocouple and digital readout.

13. From weather station aboard Naval Air Station, Point Mugu, CA. The
sampling location on the boiler stack at the Thomas Plant is 29 feet above sea
level, while the NAS Point Mugu weather data is measured at 12 feet above sea
level. Therefore, the figure received from Mugu was corrected by subtracting
0.017 inches of mercury per USEPA Method 4.

14. As measured immediately before sampling. A U-tube manometer was used.

15. As measured with thermocouple and digital readout.

16. The measurement taken from the face of the dry gas meter on our sampling
equipment was corrected for temperature as follows:

Vm(std) = Vm[Tstd/(Tm+460)][Pb/Pstd]

where:

Vm(std) ~ Volume of air collected, in dry standard cubic feet

m - Volume read from dry gas meter, dry cubic feet
Tgpq  — 528 'R
Py = Barometric pressure at sampling point, inches of mercury

Potd 29.92126 inches of mercury
Th Average meter temperature, °F



17. Calculated by subtracting pretest impinger weights from post-test

impinger weights. We used a Mettler AE PB 3000 electronic balance calibrated
with weights traceable to the International Order of Legal Metrology (I0LM).

18. Calculated as follows:

M - [100 * Vy(gag))/[Vm(std) * Vu(gas)!

where:
™M = Volume percent water vapor in stack gas
Vw(gas) - Volume of water vapor collected during method 4 run. This is

obtained by multiplying the mass of the collected water in grams by 0.0472.
Vm(std) ~ Dry gas volume collected, as computed in item 16, above.

19. Calculated as 100% - Volume % water vapor.

20. Velocity pressure was measured at each traverse point using an S-type
pitot tube and a U-tube manometer.

21. Calculated by multiplying stack area by actual stack velocity.
22. Calculated as follows:

Qdscfm ~ Qacfm[Tstd/(Ts+460)][Pb/Pstd][Md]

Qiscfm ™~ Stack flow rate, in dry standard cubic feet per minute

Qgefm — Stack flow rate, in actual cubic feet per minute

Py, - Barometric pressure at sampling point, inches of mercury
Pged = 29.92126 inches of mercury

Tg = Average stack temperature, °F

Mg ~ Mole fraction of dry gas in stack gas

23, 24. As recorded on data sheets
95. Run duration of Sample Train 2.

26. Calculated by subtracting gas meter reading at test start from gas meter
reading at test conclusion.

27. Since there is no fuel meter which directly measures fuel input to the
boiler, fuel consumption was estimated as follows: The fuel meter which
measures input to an intermediate holding tank was monitored during testing,
and fuel levels in the tank compared. Due to operator error, this measurement
was not performed during the run at 75% load on fuel oil. The figure shown in
Table 2 was obtained by straight line interpolation between fuel consumption
rates at 50% and 100%.



28. Calculated as follows:
| H = (1050 Btu/cf)(G)+(141,000 Btu/gal)(0)
where!:
H = Energy input during test, in Btu
G = Natural gas consumed during test, in cubic feet

0 = Gallons of #2 fuel oil consumed during test.

The heating values for these two fuels were obtained from the Ventura County
APCD emission factors and calculation procedures booklet.

79. (Calculated by dividing energy input by test duration.
30. Calculated as follows:

Mg = [0.44(%002)]+[0.32(102)]+[0.28(100 - %0y - %GCO,]
where:

MWy = Molecular weight of dry stack gas, 1b/1b mole
%C0y = Volume % of CO, in stack gas, raw

%0, = Volume % of Oy in stack gas, raw

31. Calculated as follows:

MW = (MWg) (Mg) + 18(1-My)

where:

MW = Molecular weight of stack gas, 1b/1b mole
MWy = Molecular weight of dry stack gas, 1b/1b mole
My = Mole fraction of dry gas in stack gas, dimensionless

32. Calculated as follows:

%EA = 100(%05)/[26.4 - 1.264(%05) - 0.264(%C05) ]
where:

%EA = % excess air

%C0y = Volume % of COy in stack gas, raw
%0y = Volume % of 05 in stack gas, raw



33. Calculated as follows:
Fy = (20.9 - %OZ)/%COZ
where:

Fo, -~ Fuel factor
%C0y = Volume % of COy in stack gas, raw
%09 = Volume % of Op in stack gas, raw

This equation is taken from USEPA Method 3. It is useful for comparing
calculated values of F, with expected values, which are dependent on the type
of fuel burned. The ranges are:

Natural gas: 1.600 - 1.836
Fuel oil #2: 1.260 - 1.413

34 - 36. As recorded from the instrumental analyzers, averaged and corrected
for analyzer drift per USEPA Method 6C calculations.

37. Calculated as follows:

XCO(gag 02) = [(*CO(ray))(20-9 - 3.0)1/(20.9 - %02 (raw) ]

where:

ZCO(@31 02) = Volume % CO corrected to 3% Op
o(raw) = Volume % CO, as measured
ZOZ(raW) = Volume % Oy, as measured

38. Calculated as follows:

CO(1b/hr) ~

[ (CO( ppmdv)) (MWgo) (Q) (60 min/hr)]

(24.13 1/mole) (454 g/lb)(lOOO ml/1)(35.31 ft3/m3)(T/530)(29.92/P)
<o

db
where: —
2e°
Co(lb/hr) = Emission rate of CO in pounds per hour

C (ppmdv) ~ Measured CO concentration in stack gas

MWeo = Molecular weight of CO (= 28)

- Stack flow rate, in dry standard cubic feet per minute
T - 528 'R
P = 29.92 inches of mercury

Q BRYUSH & 1500 4B E 136, 9 r1=F



39. Calculated as follows:

CO(1b/mmbtu) = O(1b/nr)/E

where:

CO(1b/mmbtu) ~ Emission rate of CO, in pounds per million Btu of fuel burned
CO(1b/hr) - Emission rate of CO, in pounds per hour

E

= Energy input rate in million btu per hour

40. Calculated by multiplying the emission rate in pounds per hour by the
number of hours the device will be operated in one year.

41. As measured with the instrumental analyzer, averaged and corrected for
analyzer drift using USEPA Method 6C calculations.

42. Calculated as follows:
*NO (@3% 02) ~ [(%Nox(raw))(20.9 - 3.0)1/120.9 - zoZ(raw)]
where:
AINOy (@3% 02) ~ Volume % NO, corrected to 3% 0p
Nox(raw) = Volume % NOg, as measured

%OZ(raw) = Volume % Op, as measured

43. Calculated as follows:

NOx(1b/hr) ~

(24.13 1/mole) (454 g/1b) (1000 ml/1)(35.31 ft3/m3)(T/530)(29.92/P)

224 R O° SYYx1o0 A~ 59 R P
where:

NOx(1b/hr) = Emission rate of NO; in pounds per hour
Nox(ppmdv) = Measured NOy concentration in stack gas

NOx = Molecular weight of NO4. To be conservative, all the NOy
will be assumed to be NOy. The molecular weight is 46.
Q = Stacg flow rate, in dry standard cubic feet per minute
T - 528 ‘R & Coviedf sy C A8
P = 29.92 inches of mercury
,15'3
S%0o
22, MP——— 5 LM, 13
3 Yo
O
Z2.
U@ — < BYy,}
S

224\ ¥ YGgl x \coo ¥ %€, %1 X 7Y <
27

%B6.7 x 1o @ 2%k



44 . Calculated as follows:

NOy (1b/mmbtu) = NCx(1b/hr)/E
where:
NOy (1b/mmbtu) ~ Emission rate of NOy, in pounds per million Btu of fuel burned

NOx(1b/hr) Emission rate of NOg, in pounds per hour
E - Energy input rate in million btu per hour

45. Calculated by multiplying the emission rate in pounds per hour by the
number of hours the device will be operated in one year.

46 - 47. As recorded on chain-of -custody sheet.

48. All bag samples were taken as grab samples, meaning that approximately 10
L of sample gas was collected at a rate of 1 to 3 liters per minute.

49. Same as item 29.

50. The sample bags used were 12 L capacity. We filled each bag with not
more than 10 L of sample, to allow expansion during shipment to the
laboratory.

51 - 56. As measured by gas chromatography performed on bag samples. Those
runs marked "See note" are bags which leak checked OK prior to the test, but
jeaked before analysis on bag contents could be performed. The limit of

detection for the analysis was 1 ppm for each species. Many of the reported

concentrations were below this figure. Where this was the case, 1 ppm was
assumed.



57. Calculated as follows:

ROC(1b/hr) =

[ (G (ppmav)) (MWgs) (Q) (60 min/ho)]

(24.13 1/mole) (454 g/1b)(1000 ml/1)(35.31 £¢3 /m3) (T/530)(29.92/P)

Zin2 to 6

where:

ROC(1b/hr) ~ Emission rate of ROC in pounds per hour
Ci(ppmdv) = Measured Cj concentration in stack gas
MWei - Molecular weight of C;. The following figures were used:

Co (ethane) MW = 30
Cq (propane) MW = 44
Gy (butane) MW = 58
Cs (pentane) MW = 72
Cg (hexane) MW = 86

Methane is defined as non-reactive by VCAPCD, and was not included in the
total.

Q = Stack flow rate, in dry standard cubic feet per minute
T - 528 R
P = 29.92 inches of mercury

58. Calculated as follows:

ROC (1 b/mmbtu) = ROC(1b/hr)/E

where:

ROC(1b/mmbtu) ~ Emission rate of ROC, in pounds per million Btu of fuel burned
Roc(lb/hr) - Emission rate of ROC, in pounds per hour
E - Energy input rate in million btu per hour

59. Calculated by multiplying the emission rate in pounds per hour by the
number of hours the boiler is currently allowed to operate each year. See
items 1 and 2.



TABLE 2
ENISSION DATA AND CALCULATIONS

GAS-25-1  GAS-25-2  GAS-50-1  GAS-50-2
GENERAL DATA
1. BOURS PER YEAR ON GAS 6500 6500 6500 6500
2. HOURS PER YRAR ON OIL 1080 1080 1080 1080
LR wolh wadh wurl erk
. p- ~Sep- p-
5. nxsmﬁb 10 % 25 50
6. ESTINATED ACTUAL LOAD (%) » % 50
7. SFACK D THCHES 40.00 £0.00 40.00 40.00
8. STACK AREA ( PR 8.7 8.73 8.73 8.73
i 1
INE BECTN (HE:HH AN/PH) 7033 P 73PM 40PN A0 PM
%. T B hm §00PH  8:00PH A6 P 446 DN
11. RUN DURAY 36 36 36
12 AIEN? 100 DEGREES F 64 70 70 70
NERCURY ) 29.763  20.763 29,763 29.763
11 ST NG (ucns WATER, GAUGE) 0. 0.04 0.03 0.
15. STACK 35315  35.31  385.54  380.85
16. MEYHOD 4 DR} GAS Dscr) 24.30 24.30 27.46 27.46
17, NETHOD 4 COLLECTED N (GRANS) 91.28 o128 119.18  119.18
18 VOLONE § 120 I¥ STACK ChS .06 15.06 17.00 17.00
19, MOLE FRACTION DRY 0.35 0.85 0.83 0.83
20. WG STACK VELOCLTY CAPRET PER NINUTE) 423 424 444 i3
21, STACK FLOWRATE 3,694 3,702 3,874 3,864
22, STACK FLOWRATE ) v 20027 2,023 1997 2,003
23, TINE mménn .} mP‘Pll) 7:08 P 8:30 PR 3:48 PN 5:12 PH
2. 1 ED I (B 8:08 7Y 9:30 PN A8 A 6:12 P
2. RTRAL GiS ¥EST (STD CUBIC FT) 5,970 6,030 9,260 9,350
27, FUEL OIL INPUT DURING TES? ) s £
28. ENERGY DURING TEST (BYU) 6,268,500 6,331,500 9,723,000 9,817, 50
29, ENERGY RATE DURTHG TEST (BTU /noun §/268/500 6,331,500 9,723,000 91817,500
30, 'STACK GAS DRY NOLECULAR WEIGHT (LB/LB MOLE 29.54 28.53 25.68 26,67
31, SPACK GAS WET NOLECULAR WEIGHT (LB/LB NOLE 27.30 27.30 27.6 27.69
32, EICESS AR (% 0 (o 15,83 B, 6A3.82 5,2926.26 1) 23.61
33, FUEL FACTOR 1.76 7 1.74 1.76
34, AVG €02 (VOLUME % RAW) 7.84 7.86 9.31 9.3
35. AVG 02 (VOLUNE 3 RAW) 7.06 ' 6.86 4.72¢ 4.35
36, AVG CO |PPNDV RAW 119,00 106,73 180,62 1,78
37. AVG CO (PPMDV @ 3% 02) 154 136 200 186
38, AVG CO {LBS/HR) 1.05 0.94 1.57 1.50
39. G 0 (LBS/MK BI0) 0.17 0.15 0.16 0.15
40. AVG 0 YEAR 3.42 3. 5.11 4.88
41, AVG NOX ) ~22.5 22.99 18.24 18.17
42, AVG NOX {PPDV) @ 3% 02 29 2 20 N
43. MG NOX (LBS/HR) —0.33 0.33 0.26 0.26
44. MG ML |L8S /MK BIY) 0.0 0.0 0.03 0.03
5. MG JOX (TOSS/IED) 2.12 2.17 1.70 1.69
46. DATE (DD-WOE-TT) 24-Sep-90 25-Sep-90 24-Sep-30  25-5ep-%0
47. TINE BECIN (E: AN/PY) 10:30 AN 7:30 AN 3 7:45 M
48, TEST DURATION (KLH) GRAB R ..o sr
49, ‘BERGY INPUY TEST (BTU/HOUR) 6,268,500 6,331,500 9,723,000 9,817,500 A
. SAMPLE VOLUE_(LITERS 10 10 10 10
51. CL ALKANES RAW) (NOH-REACTIVE) SEE NOTE NOTE 7.80  SEE NOTE
52, C2 ALKANES (PPWWV RAW SEE NOTE  SEE NOTE 1,00  SEE NOTE
53, C3 ALKANES (PPWV RAW SEE NOTE  SEE MOTE 1,00  SEE NOTE
54, CA ALKANES (PPMWV RAW SEE NOTE  SEE MOTE 1,00  SEE NOTE
5. C5 ALKANES (PPN R SEE NOTE  SEE NOTE 1.00 SEE NOTE
56. 06 ALKANES (PPMWU RA SEE NOTE  SEE NOTE 1,00  SEE NOTE
57. TOTAL R0C (G2 mouen % LBS/IIR) SEE NOTE  SEE NOTE 0.09  SEE NOTE
58. TOTAL ROC mé“ SEE NOTE  SEE NOTE 0.01  SEE NOTE
59, TOTAL ROC & TR & mx) SEE NOTE  SEE MOTE 0.29  SEE NOTE

Pem X x bo x MW
BIb\7 ¥ ]Ob




TABLE 2
EMISSION DATA AMD CALCULATIONS

GAS-T5-1  GAS-T5-2  GAS-100-1  GAS-100-2
GENERAL DATA

1. BOURS PER YEAR ON GAS 6500 6500 6500 6500
2. BOURS PER YEAR ON OIL 1080 1080 1080 1080
3. BOURS PER YEAR TOTAL 7580 7580 7580 7580
4. DATE (DD-RE-IY 20-Sep-90 20-Sep-90  20-Sep- % 20-Sep-%0
5. DESI cr{i 75 75
6. ESTIWATED CTUML, LOKD %) 7 75 1% 100
7. SEACK ommm 40.00 40.00 £0.00 40.00
3. STACK AREA (SQU - 8.73 8.73 §.73 8.73
9, TINE BEGIN (HH:MX R PX) 12:44 PN 12:44 PM 9:39 MM 9:39 AN
10. TINE EMD £% P 120 M 10:16 A 10:16 M
11, ¥ DURATION mu‘rs 36 36 36
12. ANBIENT TENP (DEGREES F 70 70 59 59

. BARONETRIC PRESSRE | NERCURY) 29,763 20.763 29,763 29.763
T1, STACK STATIC (nms WATER, GAUGE) 0.03 0.03 0.03 0.
15. STACK $mm $1.92  452.23  543.92 54231
16, NETHOD 4 DRY GAS V &r 23.16 23.16 24.20 24.20
17, WETHOD 4 COLLECTED WATER (GRANS) 16276 102.76  106.62  106.62
18. VOLORE % E20 1N STACK B 17.32 17.32 17.21 17.22
19, WOLE FRACTION DRY GAS 0.83 0.83 0.83 0.83
20. AVG STACK vzwcm FEET PER NINUTE) 81l 811 1486 1485
2. ST FLOWRATE 7,073 7,074 12,98 12,999

. STACK FPLOWRATE nscr)l;m“ ) 3,368 3,368 5,617 ;622
23. TINE BEGIN n&m AN/PH) 12:22 P 144 DX 857 AN 10:22 M
4. 1 A, 1) 1:22 X TR, S 57 1:22 X
% mum wxiuc cumc ) 15,690 15,950 26, 790 26,630
27. FUEL OIL INPUT wme sz'r
28, ENERGY INPUT DURING TEST 4 1647450016747500 23129500 27961500
29, ENERGY INPUT RATE DURING 16/474'300 16,747,500 28,129,500 27, 1961,
30, STACK GAS DRY MOLECULAR wmm m/m 20.69 .70 .7 2.
31. STACR GAS WET NOLECULAR WEIGHT (LB/LB Yols 27.67 27.67 0 27.69
32. BICESs IR (4) Ve %83 Vo1 2443 4y 2.00 1 2.2
33. FUEL FACTOR 1.7 RE) 1.74 1.74
34, AVG €02 (VOLUKE t RAW) 5,44 9.48 9.65 9.60
35, AVG 02 JOLONE & RAW) 4.49 4.46 §.12 4.4
36. AVG CO (PPDV gmz 162,44 165.9 127,23 124.7
37. AVG CO (PPHDV @ 3% 02) 177 181 133
38, AVG €0 (LBS/HR) —~— 2.39 by A 306
39, AVG 0 %slén BTV) 0.14 0.15 2 0.11
10, AVG O TEiR) 7.75 7.92 10,13 9.93
41. AVG NOX DRt ) 26.49 26.07 34.5 38.21
42. AVG OX (PPADY) 83t 02 29 28 37
43, AVG NOY LBS/ ) e e e T e 173 |- I ©:63 138 »1".,33,
44, AVC NOX {LBS/WN BTU) 0.04 0.04 : 0.05
d5. AVG HOX (TOBS/TERR) 4.15 4.09 9.02 8.95
46. DATE (DD-MIN-1Y 24-Sep-90  24-Sep-00  25-5ep-%0  24-Sep-%0
47. TINE SEGII &l Ll AN/PH) 2! 8- 2°3g. 8: 1:
A8, TEST DIRMTI M) e GRAB G .
49, ENERGY I TEST (BTU/HOUR) 16,474,500 16, 77, 500 28,129,500 27,961,500
50. SANPLE vomm s 10 10
51, C1 ALKANES RAW) (NON-REACTIVE) 6.40 310  SEE NOTE 13.00
52, C2 ALKANES (PPWAV RAW 1.00 1,00  SEE NOTE 1.00
53, (3 ALKANES (PPMWV RAW 1.00 1,00  SEE NOTE 1.00
54. CA ALKANES (PPMWV RAW 1.00 1.00  SEE NOTE 1.00
55, C5 PPV RAW 1.00 1,00  SEE NOTE 1.00
56. C6 AT 1.00 1.00  SEE NOTE 1.00
57. 0TAL ROC 0,15~ 0.1 -SER-NORE - @25
58. TOTAL ROC {C2 moucn & mué“ 0.01 0.01  SEE NOTE 0.0
59, TOFAL ROC (C2 THROUGH C6 nm 0.49 0.49  SEE NOTE 0.82

S
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TABLE 2
ENISSION DATA AND CALCULATIONS

OlL-25-1  OIL-25-2  OIL-50-1  OIL-50-2
GENERAL DATA
1. HOURS PER YEAR ON GAS 6500 6500 6500 6500
2. HOURS PER YEAR O OIL 1080 1080 1oso 1080
3. PER YEAR TOTAL 7580 7580 7580
4. DATE (DD-MNN-TY 21-5ep-90 1-Sep-90 21-Sep-90 21-Sep-90
5. DESIRED LOAD (3 % 50
6. ESTINATED ACTUAL LOAD (%) % 25 so 50
7. STACK DIAMETER mcns £0.00 40.00 40.00 40.00
8. STACK AREA (SQUARE FE -rxlm . 8.73 $.73 8.73 8.73
9, nﬁ HH: NN A! 640 P 6P 4:00PH 4309 PN
10. mm i 1) % <M DIOPH  To6PM 45PN A5 PA
11. RON mu4 36 36 36 3
12. AMBIEWY mp DEGREES F 7 7 76 7
13, BARONETRIC mssmi NERCURY) 29,923 29,923 29,923 29,923
14, STACK STATIC (mmxs WATER, GAUGE) 0.0 0.03 3.0 0.04
15, STACK TENP (DEGREES F 355.23 354.08 379.60  384.00
16. NETHOD 4 DRY GAS c)rr 34.97 34.97 32.10 32.10
17, NETHOD 4 COLLECTED WA m WEIGHT (GRANS) 86.66 86.66 %0.72 90.72
18, VOLONE % K20 IN STACK GAS 10.47 10.47 11.77 11.77
19, MOLE FRACTION DRY GAS 0.90 0.90 0.88 0.88
%0, AVG STACK VELOCITY (FEET PER NINUTE) 328 328 501 502
21. STACK FLOWRATE le 2,365 2,364 4,369 4,381
22, STACK FLOWRATE }nm ) 1,661 11663 21424 21419
23, TIME BEGIN nn un AN/PH) Gl PN T8 PM 05PN 4:5 DA
24, TINE m WILPM  8:28 DK 405 PN 5:25 PM
. nuu wm N IiPﬂT BS 60 60
26, NATURAL szr cmsxc FT) 0 0
27. FUEL om mm wmc 57.73 §7.7 86.66 86.66
28, ENERGY INPUT §,139,030 8,139,930 12,219,060 12,213,060
29, ENERGY INPUT mn wmc '2) §'130'930 8,139,930 12,219,060 12,219
30, STACK GAS DRY NOLECULAR m LB NOLE 26.96 2. 30. 30.14
31, STACK GAS WET NOLECULAR mm m/m JOLE 28,71 28.69 28.73 28.72
3. BICESS m { r& 44.56 15.78 25.35 25.38
33, FUEL ¥ 1.34 1.35 1.33 1.34
3. AVG ooz vowux t RAW) 10.57 10.40 12.40 12.29
35, AVG 02 $ RAW) 6.7 6.86 4.44 4.45
36. AVG 00 {PPMDV RAW 50.63 51.14 82.7 82.83
37, AVG CO (PPMDV @ 3% 02) 64 65 30 90
38, AVG 0O (LBS/HR) 0.37 0.37 0.87 0.87
39, AVG CO Tngs'ém BTU) 0.05 0.05 0.07 0.07
40, A6 O m@m 0.20 0.20 0.47 0.47
41, AVG NOX RA g 90.86 90.15 95.32 96.4
42. AVG mx pn%e t 02 115 i15 104 105
43, AVG MO 1.08 1.07 1.65 1.67
. AVE uox mu£ 0.13 0.13 0.14 0.14
45, AVG HOX lgmﬁ 1.17 1.16 1.79 1.80
TRAIN 3
46. DATE DD-MMM-1 fm 74-5ep-90  SEE NOTE 24-Sep-90  24-Sep-%0
47, T mm gn AN/PH) 4:4 SEE NOTE  4:0 PN 4:30 PN
43, TES SEE NOTE GRAB GRAB
49, DNERG ING TEST (BTU/HOUR) $,139,93  SEE NOTE 12,219,060 12,219,060
50. smw voxm mms 10  SEE NOTE 10 10
51, C1 ALKANES RAW) (NON-REACTIVE) 1.00 NOTE 1.00 1.00
52, (2 ALKANES (PPMWV RAW 1.80  SEE NOTE 110 1.30
53, (3 ALKANES {PPMWV RAW 1.00  SEE NOTE 1.00 1.00
4 ALKANES (PPMWV RAW 1.00  SEE HOTE 1.00 1.00
2 & i ot b 6 mE 1 8
57, TOTAL ROC (C2 THROUGH C6 0.08  SEE NOTE 0.11 c:ﬁ%
58. TORAL ROC (G2 moucn % m@m BTU) 0.01  SEE NOTE 0.01 0.01
59, TOTAL ROC 0.04  SEE NOTE 0.06 0.06




TABLE 2
ENISSION DATA AND CALCULATIONS

OIL-75-1  OIL-75-2 OIL-100-1 0IL-100-2

GENERAL DATA
1. HOURS PER YEAR ON GAS 500 6 8 6500
2. HOURS PER YEAR O OIL 080 1080 1080 1080
. PER YEAR TOTAL 7580 7580 7580 7580
3. DATE (DD-MM-TY 21-5ep-90 21-Sep-90  21-5ep-90 21-5ep-90
5. DESIRED LOAD (% 1
& ESTINATED ACTUAL LOAD (%) 7 75 100 100
7. STACK DIAMETER iggcnzs 40.00 40.00 40.00 40.00
8. STACK AREA (SQU . 8.73 8.73 8.73 8.73
9. TINE BEGIN (HH:NN AN/PN) 12:03 PN 12:03 M 09:17 A 09:17 AN
10. TIME A & <MK AN 12:39 Pu 13:30 PM 09:53 AN 09:53 M
11, RUN DURATION 3 36 36
% mmmnlm e NERCURY) 2. 9%3 2, 923 29 9(53 29 93%
14, STACK STATIC mssmft INCHES WATER, GAUGE) 0.04 0.04 0.04 0.04
15. STACK TENP snncnnns ¥ 135.23 435 62 526.69 528.15
16. METHOD 4 DRY GAS (nscaE 24.59 24.59 28.76 28.76
17, NETHOD 4 COLLECTED WATER WEIGHT (GRANS) 69.16 69.16 80.78 80.78
18, VOLUME $ Il STACK CAS 1.72 11.72 11.70 11.70
19. WOLE FRA 0.88 0.88 0.88 0.88
20, MG STACK vnmochvrﬁynnw PER NINUTE) 721 722 1302 1304
21, STACK FLOWRATE 6,295 6,29 11,366 11,377
22, STACK FLOWRATE nscrl - 31278 31277 51371 5,368
23, TINE BEGIN nn pn) 12:00 P 1:17PH  8:54 MM 12:00 PN
2. rxnx EID 101 PN 27PN 9:54 AX 01300 PH
25. 60 60 60 60
. CUBIC FT) 0 0 0

157.58 157.58 228. 25 228.25
22,218,780 22,218,780 32,183,250 32,183,230

u& 33'918'780 22,218,780 32,183 1550 32183280~ 22815
{m /LB WOLE S “abae T abae T 308 50L/ b,
LB/LB MOLE 28.76 28.76 23.77 28.76
23.88 24.98 23.95 24.07
1.32 1.31 1.32 1.32
12.64 12.61 12.65 12.57
4.23 4.38 4.24 4.26
12.07 12.15 6.4 10.43
13 13 7 1 .
0.17 0.17 0.15 0.24 0,20
0.01 0.01 0.00 0.01
— A D A -0 o+ S—
sl .11 %.07 92.18
) - T e R e 3146 354 9,50
0.10 0.10 0.11 0.11
2.41 2.41 3. 3.83

46. DM'E DD-MMN-11

;! 24-5ep-90 z4-sgg-9o 24-Sep-90  24-Sep-%0
AN/PH) : 3:35 P 3:40 PX
GRAB GRAB

48. TEST DURATI&I RSHHE GRAB
49, ENERG TEST (BTU/HOUR) 22,218,7%0 22,218, 780 32,183, 250 32,183,250

5, o ; VOLD!E o B (NON-REACTIVE) ot %
. - 1.00  SEE E 1.00 1.00
52. C2 ﬂuﬁﬁ PPMWV RAW 1.00 SEE NOTE 1.00 1.00
53, C3 ALKANES (PPNWV RAW 1.00  SEE NOTE 1.00 1.00
G4, C4 ALKANES (PPMWV RAW 1.00 SEE NOTE 1.00 1.00
55. (5 ALKANES (PPNWU RAW 1.00  SEE NOIE 1.00 1.00

. ALKANES 1.00  SEE NOTE 1.00 1.00

[T S 1 L - SR NORR -~ Qs A I o,’L\{

58 TOTAL ROC (C2 THROUGH C6) (LBS BTU) 0.01  SEE NOTE 0.01 0.01
59, TOTAL ROC (C2 THROUGH Cé JYEAR) 0.08 SEE NOTE 0.13 0.13



TABLE 2
EMISSION DATA AND CALCULATIONS

© OIL-75-2

0IL-100-1  OIL-100-2

0IL-75-1

GENERAL DATA
1. HOURS PER YEAR ON GAS 6500 6500 6500 6500
5" HOURS PER Y{EAR ON OIL 1080 1080 1080 1080
3. HOURS PER YEAR TOTAL 7580 7580 7580
4. DATE éDD-HHH—YY - 21-Sep-90  21-Sep-90 21-5ep-90
5. DESIRED LOAD (% 75 75 100
6. ESTIMATED ACTUAL LOAD (%) 75 75 100
7. STACK DIAMETER (INCHES 40.00 40.00 . 40.00
8. STACK AREA (SQUARE FEERA 8.73 8.73 8.73 8.73

SAKPLE TRAIN 1 - -
9, TIME BEGINE§HH:HH AH‘PH) 12:03 PH 12:03 PM / 09:17 MK 09:17 M
10. TIME END (HH:MM AM/P! 12:30 PH 12:39 PW/  09:53 MM 09:53 AM
11. RUN DURATION (MINUTES 36 36 36
12. AMBIENT TEMP {DEGREES F%H 7 66 66
13. BAROMETRIC PRESSURE gxu ES MERCURY) 29.923 29,923
14, STACK STATIC PRESSURE (INCHES WATER, GAUGE) 0.04 0.04
15. STACK TEMP SDBGREES F 526.69 528.15
16. METHOD 4 DRY GAS VOLUKE (DSCF%T . .
17, METHOD 4 COLLECTED WATER WEIGHT (GRAMS) .
18. VOLUME % H20 IN STACK GAS
19. MOLE FRACTION DRY GAS
50, AVG STACK VELOCITY (FEET PER MINUTE)
21. STACK FLOWRATE ACFH&
22. STACK FLOWRATE (DSCF %

SAMPLE TRAIN 2
23. TIME BEGIN (HH:MM Anépn) 100 P L:17PH 854 AN 12:00 PH
zmmnmimmF ‘0l PH 2:17PM  9:54 MM 01:00 PH
25. RUN DURATION (MINUTES 60 60 60 60
26. NATURAL GAS INPUT DURING TEST {STD CUBIC FT) 0 0 0 0
57. FUEL OIL INPUT DURING TEST (GALLONS) 157.58 157.58 228.25 228.25
28. ENERGY INPUT DURING TEST &B ) 22,218,780 22,218,780 32,183,250 32,183,230
59, ENERGY INPUT RATE DURING TEST (BTU/HOUR& 221218,780 22,218,780 32,183 250 32,183,250
30, STACK GAS DRY HOLECULAR WEICHT (LB/LB NOLE 30.19 30.19 36.19 30.18
31, STACK GAS WET HOLECULAR WEIGHT (LB/LB HOLE 28.76 28.76 28.77 28.76
32, EXCESS AIR (%& 23.88 24.98 23.95 24.07
33. FUEL FACTOR F 1.32 1.31 1.32 1.32
3%, AVG 02 (VOLUME % RAW) 12.64 12.61 12.65 12.57
35. AVG 02 (VOLUME % RAW) 5L i T.28 4.2?
36. AVG CO (PPMDV RAW% 19707 17715 610
37. AVG CO (PPMDV € 3% 02) 13 ! 7 ]
38. AVG CO (LBS/HR) 0.10 0.10 0.08 & o\
39. AVG CO (LBS/MM BIU) A 0.00 . 0.00
0. AVG CO (TONS/YEAR 0.05 0.06 0.04 0.07
41. AVG NOX (PPMDV RA g 95,11 95,11 90,07 9218
42. AUG NOX (PPMDV) & 3% 02 =102 103 97 99 _
43, AVG NOX (LBS/HR) 1.32 1.32 Ye LS
44, AVG NOX LBSéHH BTU) 0.06 0.06 0.06 0.06
45. AVG NOX (TON /YEAR[ 1.42 1.42 2.00 2.04

SAMPLE TRAIN 3 -
46. DATE DD—HHH-YY&H 24-Sep-90  24-Sep-90  24-Sep-90 24-5e8-9o
47. TIME BEGIN SHH: AM/PN) 3e6s P 4:0b PH 3:35 PH O 3ud M
48. TEST DURATION HIN%U GRAB GRAB G
49, ENERGI INPUT RATE DURING TEST (BTU/HOUR) 22,218,780 22,218,780 32,183,250 32,183,250
50. SAMPLE VOLUME (LITERS 10 10 10 10
51. C1 ALKANES (PPMWV RAW ) 1.00  SEE NOTE 1.00 1.00
§2. C2 ALKANES (PPMWV RAW 1.00  SEE NOTE 1.00 1.00
53. (3 ALKANES (PPMWV RAW 1.00  SEE NOTE 1.00 1.00
54. C4 ALKANES (PPMWV RAW 1.00  SEE NOTE 1.00 1.00
55. C5 ALKANES (PPMWV RAW 1.00  SEE NOTE 1.00 1.00
56. C6 ALKANES (PPMWV RAW 1.00  SEE NOTE 1.00 1.00
57. TOTAL ROC (C2 THROUGH/C6) (LBS/HR) N 0.15 0.15 ] &= <&M
23" TOTAL ROC (C2 THROUGH C6) (LBS/MM BIU) ~-00"SEE NOTE U-00 000
59. TOTAL ROC (C2 THROGH C6) (TONS/YEAR) 0.05  SEE NOTE 0.08 0.08



Sources of equations, constants, and information:.

1, 2, & 3. From Authority to Construct #1012-1 issued by Ventura County Air
Pollution Control District (VCAPCD), dated July 29, 1987. These limits may be
modified by VCAPCD, and are presented here only to give an approximate idea of
yearly mass emissions.

4. Self explanatory.

5. Desired load settings for the source tests were set forth in a letter from
VCAPCD to NCBC Port Hueneme, dated 26 July 1990.

6. Actual load was determined by comparing measured steam rate to the known
capacity of the boiler.

7. As measured by NEESA.

8. Calculated as wrz/lha.

9, 10. As recorded on field data sheets.

11. Run time for Sample Train 1, in minutes.

12. As measured with thermocouple and digital readout.

13. From weather station aboard Naval Air Station, Point Mugu, CA. The
sampling location on the boiler stack at the Thomas Plant is 29 feet above sea
level, while the NAS Point Mugu weather data is measured at 12 feet above sea
level. Therefore, the figure received from Mugu was corrected by subtracting
0.017 inches of mercury per USEPA Method 4.

14. As measured immediately before sampling. A U-tube manometer was used.

15. As measured with thermocouple and digital readout.

16. The measurement taken from the face of the dry gas meter on our sampling
equipment was corrected for temperature as follows:

Vm(std) = Vm[Tstd/(Tm+460)][Pb/Pstd]

where:

Va(std) = Volume of air collected, in dry standard cubic feet

m - Volume read from dry gas meter, dry cubic feet
Teeqg = 528 °R :
Py, - Barometric pressure at sampling point, inches of mercury
Pord = 29.92126 inches of mercury

Im = Average meter temperature, °F



17. Calculated by subtracting pretest impinger welghts from post-test
impinger weights. We used a Mettler AE PB 3000 electronic balance calibrated
with weights traceable to the International Order of Legal Metrology (I0LM).
18. Calculated as follows:

M = [100 * Vw(gas)]/[vm(std) + Vw(gas)]

where:

#M = Volume percent water vapor in stack gas

Vu(gas) = Volume of water vapor collected during method 4 run. This is
obtdined by multiplying the mass of the collected water in grams by 0.0472.
Vm(std) = Dry gas volume collected, as computed in item 16, above.

19. Calculated as 100% - Volume % water vapor.

20. Velocity pressure was measured at each traverse point using an S-type
pitot tube and a U-tube manometer.

21. Calculated by multiplying stack area by actual stack velocity.

22. Calculated as follows:

Qiscfm = Qacfm[Tstd/(Ts+460)][Pb/Pstd][Md]

Qascfm = Stack flow rate, in dry standard cubic feet per minute
Qacfm = Stacg flow rate, in actual cubic feet per minute

T = 528 'R

Pitd =~ Barometric pressure at sampling point, inches of mercury
Pord = 29.92126 inches of mercury

Tq = Average stack temperature, F

Mg = Mole fraction of dry gas in stack gas

23, 24. As recorded on data sheets
25. Run duration of Sample Train 2.

26. Calculated by subtracting gas meter reading at test start from gas meter
reading at test conclusion.

27. Since there is no fuel meter which directly measures fuel input to the
boiler, fuel consumption was estimated as follows: The fuel meter which
measures input to an intermediate holding tank was monitored during testing,
and fuel levels in the tank compared. Due to operator error, this measurement
was not performed during the run at 75% load on fuel oil. The figure shown in
Table 2 was obtained by straight line interpolation between fuel consumption
rates at 50% and 100%.



28. Calculated as follows:

H = (1050 Btu/cf)(G)+(141,000 Btu/gal)(0)

_ where:

H = Energy input during test, in Btu

G = Natural gas consumed during test, in cubic feet
- 0 = Gallons of #2 fuel oil consumed during test.

The heating values for these two fuels were obtained from the Ventura County
— APCD emission factors and calculation procedures booklet.

29. Calculated by dividing energy input by test duration.
30. Calculated as follows:

MWy = [0.44(%C02)]+[0.32(%02)]+[0.28(1OO - %0y - %C09 ]
where:

- MWy = Molecular weight of dry stack gas, 1b/1b mole

|

%C0y = Volume % of COy in stack gas, raw
%02 = Volume % of 0y in stack gas, raw
- 31. Calculated as follows:

MW = (de)(Md) + lB(l—Md)
where:
MW

MWy
My

Molecular weight of stack gas, 1b/1b mole
Molecular weight of dry stack gas, 1b/1b mole
Mole fraction of dry gas in stack gas, dimensionless

- 32. Calculated as follows:

%EA

]

100(%02)/[26.4 - 1.264(%02) - 0.26&(ZC02)]
where:
9EA = % exXcess air

%C0y = Volume % of CO, in stack gas. rav
%0, = Volume % of 0p in stack gas, raw



33. Calculated as follows:

F, = (20.9 - %07)/%C0p

where:
Fo = Fuel factor .
%C0y = Volume % of COp in stack gas, raw

%0y = Volume % of 0y in stack gas, raw
This equation is taken from USEPA Method 3. It is useful for comparing

calculated values of Fg with expected values, which are dependent on the type
of fuel burned. The ranges are:

Natural gas: 1.600 - 1.836
Fuel oil #2: 1.260 - 1.413

34 - 36. As recorded from the instrumental analyzers, averaged and corrected
for analyzer drift per USEPA Method 6C calculations.

37. Calculated as follows:

%C0¢@3y 02) ~ [(%Co(raw))(20.9 - 3.0)1/(20.9 - %02(raw)]
where:

%CO(@3% 02) ~ Volume % CO corrected to 3% 0Oy

Volume % CO, as measured
Volume % 02, as measured

I

. (raw)
AOZ(raw)

38. Calculated as follows:

CO(1bshr) ~

[(CO( ppmav)) (Mgg) (Q) (60 min/hr)]

(24.13 1/mole) (454 g/1b)(1000 ml/1)(35.31 £¢3 /m3) (T/530)(29.92/P)

where:

CO(1bs/hr) = Emission rate of CO in pounds per hour
Co(ppmdv) —~ Measured CO concentration in stack gas

]

co Molecular weight of CO (= 28)
Q - Stack flow rate, in dry standard cubic feet per minute
T - Measured stack temperature, R '

P - Stack static pressure, inches of mercury



39. Calculated as follows:

CO(1b/mmbtu) = %0(1b/hr)/E

where:

CO(1b/mmbtu) ~ Emission rate of CO, in pounds per million Btu of fuel burned

CO(1b/hr) Emission rate of CO, in pounds per hour
E - Energy input rate in million btu per hour

40. Calculated by multiplying the emission rate in pounds per hour by the
number of hours the device will be operated in one year.

41. As measured with the instrumental analyzer, averaged and corrected for
analyzer drift using USEPA Method 6C calculations.

42. Calculated as follows:

%NOy(@3% 02) ~ [(%Nox(raw))(20.9 - 3.0)1/020.9 - %02(raw)]
where:

?NOX(@3% 02) = Volume % NOy corrected to 3% 09

Volume % NO,, as measured
Volume % 0Oy, as measured

ANOx(raw)
7302(raw)

]

43. Calculated as follows:

NOgx(1bs/hr) =

[ (N0 (ppmav)) (MWox) (Q) (60 min/hr)]

(24.13 1/mole) (454 g/1b)(1000 ml/1y(35.31 ££3/m%)(1/530)(29.92/F)

/\
2.4
where:
Nox(lb/hr) - Emission rate of NOy in pounds per hour
Nox(ppmdv) = Measured NOg concentration in stack gas
NOx = Molecular weight of NO,. To be conservative, all the NO.
will be assumed to be NOj. The molecular weight is 46.

Q - Stack flow rate, in dry standard cubic feet per minute
T = Measured stack temperature, R
P - Stack static pressure, inches of mercury

(L



44 . Calculated as follows:

NOy (1b/mmbtu) ~ NOy (1b/hr)/E

where:

Nox(lb/mmbtu) = Emission_rate of NO,, in pounds per million Btu of fuel burned

NOg (1b/hr) Emission rate of NO,, in pounds per hour
E - Energy input rate in million btu per hour

[}

45. Calculated by multiplying the emission rate in pounds per hour by the
aumber of hours the device will be operated in one year.

46 - 47. As recorded on chain-of -custody sheet.

48. All bag samples were taken as grab samples, meaning that approximately 10
L of sample gas was collected at a rate of 1 to 3 liters per minute.

49. Same as item 29.

50. The sample bags used were 12 L capacity. We filled each bag with not
more than 10 L of sample, to allow expansion during shipment to the
laboratory.

51 - 56. As measured by gas chromatography performed on bag samples. Those
runs marked "See note" are bags which leak checked OK prior to the test, but
1eaked before analysis on bag contents could be performed. The limit of
detection for the analysis was 1 ppm for each species. Many of the reported
concentrations were below this figure. Where this was the case, 1 ppm was
assumed.



57. Calculated as follows:

ROC(1b/hr) ~

[(C (ppmdv)) Mgy ) (Q) (60 min/hr) ]

Zi=2 to 6
(24.1

where:

Roc(lb/hr) = Em

3 1/mole) (454 g/1b)(1000 ml/1)(35.31 ££3/m3) (T/530)(29.92/P)

ission rate of ROC in pounds per hour

Ci(ppmdv) = Measured Cj concentration in stack gas
MW -~ Molecular weight of Cj. The following figures were used:
Ci i
Co (ethane) MW = 30
Cq (propane) MW = 44
Cy (butane) MW = 58
Cyg (pentane) MW = 72
Cq (hexane) MW = 86
Methane is defined as non-reactive by VCAPCD, and was not included in the
total.
Q — Stack flow rate, in dry standard cubic feet per minute
T - Measured stack temperature, °R
P - Stack static pressure, inches of mercury

58. Calculated

ROC(1b/mmbtu)

where:

ROC (1b/mmbtu) ~
ioc(lb/hr)

i

59. Calculated
number of hours
items 1 and 2.

as follows:

= Roc(lb/hr)/E

Emission rate of ROC, in pounds per million Btu of fuel burned
Emission rate of ROC, in pounds per hour

- Energy input rate in million btu per hour

by multiplying the emission rate in pounds per hour by the
the boiler is currently allowed to operate each year. See



TABLE 3
FUEL ANALYSIS

SULFUR CONTENT : 0.04%
NITROGEN CONTENT : 0.07%

Note: Concentrations are expressed as weight percentage. Analysis performed
by BC Laboratories in Bakersfield, CA.



V. DISCUSSION AND CONCLUSIONS

The measured NO, and CO levels from the device are under 1imits set by VCAPCD.
The sulfur content of the fuel oil is under the 0.05% limit set by VCAPCD.



APPENDIX A

CHAIN OF CUSTODY DOCUMENTS
AND LABORATORY ANALYSES



PACIFIC GAS TECHNOLOGY

CRL ENVIRONMENTAL
2810 Bunsen Avenue
Unit A

Ventura, CA 33003
Attention: Leo Robb
SAMPLR ct
ID :

AMBIENT 1.6
TRIP BLANK ND
OoIL 25-1 TR ¢ 1
OIL 50-1 TR < 1
OIL 50-2 TR < 1
OIL 75-1 ND
OIL 100-1 ND
OIL 100-2 ND
GAS 50-1 7.8
GAS 756-1 6.4
GAS 78-2 8.1
GAS 100-2 13.0
OTL 75-2 LEAKED
GAS 25-1 LEAKED
GAS 25-2 LEAKED
GAS 50-2 LEAKED
GAS 100-1 LEAKED

- - —

=

_.-_..--..___..-_-—p------.—____‘.--
.,..,.-..___..--...__.._....---—------———--——--———----—o———---——-—-—

____.‘-_---.--._._‘....._...._.._...--.——__-__...-
-—-.—-_‘__.._--__-__.___.._____-,...._,_________.__.__..

4200 Easton

Srive - Suite B

Bakerafieid, Califgrma Q3309

SAMPLED:

REPORTED:

SUBMITTED:

ﬁYDROCARBONS ANALYSIS

ND ND
ND ND
1.8 TR ¢ 1
1.1 ND
1.3 ND
ND ND
ND ND
ND ND
TR < 1 TR < 1
TR < 1 TR < 1
TR < 1 TR < 1
TR < 1 TR < 1

- e =

LAB #

- -

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

- ——— -

80b/324-1317
Fax: BOF/3R24-2746

SEPTEMBER 2§, 1990

SKPTEMBFR 28, 1990

SEPTEMBER 2§, 1990

3046

cbH C6 +
ND TR < 1
ND TR ¢ 1
ND TR < 1
ND TR < 1
ND TR < 1
ND TR < 1
ND TR < 1
ND TR < 1
ND TR < 1
ND TR < 1
ND TR < 1
ND TR < 1




METHOD 18 FIELD DATA AND CUSTODY SHEET

SAMPLE | DATE | TIME | TIME | FLOW [ SAMPLED TRANSPORT | RECEIVED
ID BEGIN | END | RATE | BY (TIME) | BY (TIME) | BY (TIME)
GAS-25‘1 (’/’/‘ZL/ /67 f(/; /0 704 '_'t‘:_': ﬂ‘»‘ D(_ k*/é//? 7”)4:
/2s\ 724 .
GAS-25-2 | SLal"| pptprrpttes?,y Te IR ,7}{/ g T Yos
GAS-50-1 | 7/ | Z-oc BECES T2 B C %jﬁ/’/’/& ]
25\ s T 53
GAS-50-2 Q7(7—“ Z; 32‘#%4 777“77” (-,\J Jﬁ 4‘#94'”‘745’
GAS-75-1 qK;‘/ 2 :2(;./1 Z‘:Z‘)[" ﬁ? D C- %/7 [7‘)/’
7 7
6as-75-2 | g /2¢| 2:354 290, Te ¢ f/’ /7}’
2 CR ! / _
aas-100-1| o /5L 00 Lin s Jk JR A S’M 4
cas-100-2| /s | y3.00 |73:05 o D < 4%/,
v v . 7 O
0IL-25-1 | & 7 q. 0/% 4 6,;’{9 e D < Z’é// e
OIL-25-2
y ; . ’ 52N
0IL-50-1 (’/2_ R o 5 C %%/7/
_50- s s |
0I1L-50-2 |9/ | 4235, 487, e | ﬂ?/ f
OIL-75-1 | 2« oo | S0 Vi \ V,@ ‘n
OIL-75-2 ’ .Y
o AR L AR 0 j/ {
il
o1100-1) v/ | 235, | rm,| LR .Za
0IL-100-2| /.., | 257, | 7 ¥ e N _7, 7y
TRIP BLNK| &/ B J ' i W5
29 En o J S (125
WV Y i
AMB BLANK| ¢/50y | g ogg |0 24 e D¢ ?fl/’// i
/




ENVIRONMENTAL

LABORATORIES, INC.

CHEMICAL ANALYS!S
PETROLEUN J. J. EQLIN, REG. CHEM. ENGR.
4100 ATLAS CT., BAKERSFIELD, CALIFORNIA 93308 PHONE (805) 327-4911 FAX (805) 327-1918
JAMES ¢. REICHLE Date Reportedt 10/05/90 Page 1
3111 E. HARBOR pate Received: 09/27/%0
VENTURA, CA 93001 Laboratory NoO.: 8485-1

805-644~5065

sample Cescriptions: T=-PLANT, 9/21/90 (U.S§. NAVY)

OIL ANALYSIS

Method
Constituents Sample nggl;g P-O.L. Units etho
Total Nitrogsn 0.07 0.05 Y ASTM-D3228

. Egl



APPENDIX B

EQUIPMENT CALIBRATION DATA



S TYPE PITOT TUBE CAL
THOMAS PLANT SOURCE T

IBRATION WORKSHEET
EST - PROBE #5-8

5ITOT # SIDE RUN  NBS vP S TYPE VP CP(S) MEAN DEVIATION SIGMA
(IN WG) (IN WG)
1 A 1 0.200 0.300 0.816 0.808 0.009 -2.8E-17
1 A 2 0.290 0.450 0.803 -0.005
1 A 3 0.350 0.540 0.805 -0.003
1 A 4 0.390 0.600 0.806 -0.001
1 B 1 0.390 0.600 0.806 0.802 0.004 2.8E-17
1 B 2 0.350 0.540 0.805 0.003
1 B 3 0.290 0.450 0.803 0.000
1 B 4 0.190 0.300 0.796 -0.007



ANALYZER METHOD &C CALIBRATION 3HEET

BASE: CBC FORT HUENEME RUN NO: GAS-25  ANALYZER: 02
BUILDING: 373 THOUMAS PLANT EOILER MO: CB SPAN: 0.3
DATE: 20 SEPT %0 FUEL: NAT GAS UNITS:
CAL. BY: NEWTO%?; /o - LOAD: 25% RESP TIME: 30 zec

SPAN GAS  SPAN GAS CYLINDER CALTBRATION ABS. CAL. BIAS DRIFT

INPUT RANGE YALUE RESPONEE CIFF. % OF SPAN % OF ZFAN
ANALYZER HIGH 20.90 20.9 0 G.0 M/A
PRETEST

<
—
=
J
—
—
oy
.
ra
fas
oo
=
o=
f ey
=
\\
pod

SYSTEM
PRETEST

SYSTEM
FOST RUN 1
UPSCALE 2.

—
ra
b
£
-
i

SYSTEM
FOST RUN 2
UPSCALE 3.12 3.2 0 b.0 L

RUN 1 RUN 2

Co= .05 0.10 Avqg zero gas syIrem calibratisn £133.
Cm= 2015 1,20 Avy upscale gas V3. 2al. biaz.
Cma= RIS L Upscale gas concentration.
L= .07 L322 Avag gas analyzsr concentration reaain.
Cgas= 7. 06 £LEF Caorrected gas copcsntration.

Analyzer Absolute Difference = |Anaiyzer Cal. fezponss - Teh. Vaiued
tnalyzer Cal. Bias = Analyzer Absolute Gifference / fpan v 3ud

Absolute Difference = lSys. Cal., Response - Anajyzer Cal. Response

m Cal. Bias = System pbzolute Differsnce / Span Range < 100

o
P
o]
—_
e}
m
Ln
o
[
3
o
87
1
e
-
)
-
T
w
-+
Ll
<
o
(39}
x9)
¥
18
18]
=
i
11

Drift = (Sys.

© CSpan o+ 100

Cgas = (C-Co)*tma/(Cm-Co)



ANALYZER METHOD &C CALIBRATICN LHEET

BASE: CBC PORT HUENEME RUN NO: GAS-25 ANALYZER: <02
BUILDING: 373 THOMAS PLANT BOILER NO: LB TRANM: %
DATE: 20 SEPT 90 FUEL : NAT GAS UNIT=Z: ™
CAL. BY: NEWTDN;747A/ o LOAD: 25% RESP TIME: 160 :=o
e

SPAN GAS SPAN GAS  CYLINDER CALIBRATION ABS. CAL. BIAS OR
INFPUT RANGE VALUE RESPONSE DIFF. % OF SPAN % OF SFAN
ANALYZER HIGH 0 0.0 N/A
FRETEST

SYSTEM
PRETEST

SYSTEM
POST RUN 1
UPSCALE 11.01 11 3] 0L

SYSTEM
FOST RUN 2
UPSCALE 11,401 0.3 DI Lk K

RUN 1 RUN 2
Cos= 0,00 0,00 Avg zero aas Tystam calipration wias.
Cm= 1.0 10.9% Bvq upscale gas 3vys. cal. bias.
Cma= 1.0l 11.01 Upscals gas conzentration.
C= 7.7 C Avg gas analyzer concentration rEadiTa.
Cgaes= 7.54 7R Corrected qas concentration.

analyzer Absolute Differsnce = |[Analyzer {al. Responze S I ES ETER

Analyzer Cal. Ciasz = Analyzer Abszolute Difference / jpan = 100

7
Sys. Absolute Difference = |Sys. Cal. Hezponse - analyzer Cal. Razpons=|
System Cal. Bias = System Absolute Difference / Span Range * 100

Drift = {(Sys. Cal. Response ~ Fretest Gys. Cal. Response) / Tpan = 100

Cgas = (C-Co)*Cma/(Cm-Co)



ANALYZER METHOD 6C CALIBRATION -SHEET

EASE: CBR PORT HUENEME RUN NO: GA3-25  ANALYZER: CO
BUILDING: 373 THOMAS PLANT EOILER NO: ©£B SPAN: 20
DATE: 20 SEPT 90 FUEL: NAT GAS UNITS: PPM
CAL. BY: NEwToN7741 o LOAD: 25% RESP TIME: 90 sec
)4

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION ABS. CAL. BIAS ORIFT
INFUT RANGE VALUE RESPONSE DIFF. % OF SPAN % OF =PA
ANALYZER HIGH 501.5 500 1.5 0.3 N/A
FRETEST
MID 243.1 250 1.2 0.4 H/A

3YZTEM
PRETEST
UPSCALE 248.10 254G 0 0.0 iR

ZEROD 0.00 0 { 0,0 WN/A
SYSTEM
POST RUN 1

UPSCALE 243.10 250 3] 0.0

SYSTEM
POST RUN 2
UPSCALE 242,14 e47 3 0.6 R

RUN 1

Lo= 0.0 0.00 Avg zero gaz system calibratizn a2
Cm= 250,00 248,50 Ava upscale qas 3ys. cal. biaz.
Cmas= ’ i llpscale gas concenftration.

15,30 hvg gas analyzer ConCentration reading.

» LOE LT Corrected gas concentration.
tnalyzer Absoiute Differsnce = {Analyzer Cal. Responze -. 1. Valued
Analyzer Cal. Bias = Analyzer Absclute Difference / Cpan + {d0

o

iys. Abszolute Difference = |Sys. Cal. Responze - Analyzer lal. Fespon:ze
Gystem Cal. Bias = System Abzolute Difference / Span Range = 100

Drift = (Sys. Cal. Response - Pretest Sys. Cal. Rezpon=z=231 [/ Zpan * 10D

Cgas = (C-Co)*Cma/(Lm-Co)



BASE:
BUILDING:
DATE :
CAL. BY:

SPAN GAS
INPUT
ANALYZER

PRETEST

SYSTEM
PRETEST

SYSTEM
POST RUN

SYSTEM

POST RUN Z

Sve. Absol
System Cal

(iys. Cal. Response - Pretest Sys. Cal. Rezponze)

ANALYZER METHOD 6C CALIBRATION SHEET

CBC PORT HUENEME
373 THOMAS PLANT
20 SEPT 90
NEWT ONgi >7(

A

RUN NO: GAS-25
BOILER ND: CE
FUEL : NAT RAS
LOAD: 2B%

ANALYZER @ NGX
SFAN: D
UNITS: FEM
FESP TIME: 30 sec

SPAN GAS CYLINDER CALIERATION AR, CAL. BIAS DRIFT
RANGE VALUE RESPONSE DIFF. o 0F SPAN % OF ZFAN

HIGH 20.71 =20 3,71 0.7 N/A

MID 51.78 51.% .48 .5 N/A

[y
-
fey)
]
s 29
-
m
M|
—-
[on]
[¥a)
g}

f
(2]
(%}

—
P
(5]

L) e -
ra
=

L2 25 Avg Zers gaz ivitem calibration kias.
51.5%0 57.00 Ava upsceiw aai zyI. 2ai. bias
51,93 51.93 Upscals 223 concentration.
23.60 25,70 Ava qa: 3anaivisr confentration reading.
22.50 25 99 Corrected e concantration.

hsoiute Difference = |Analiyz=r -al. Nemzponze -y 1. Yaiue]
jas = Analyzer Abzolute [iffsrencz Tran v aud

ute Difference = |5ys. Cal. Rezponse inalyzer Cal. nmesponse|
. Bias = System Absolute Differsnce tpan Rangs + 100

7 Span x 100

Cgas = {C-Co)*Cma/(Cm-Co)



ANALYZER METHOD &t CALIBRATION %HéET

cBC PORT HUENEME

177 THOMAS FLANT

=0 SEPT 30

NEWTO@7’f7L/
i

el

BAGE:
BUILDING:
DATE :
AL, BY!

C
3

SPAN GAS  SPAN GAS

INPUT VALUE
ANALYZER
PRETEST

SYSTEM
FRETEST

3YSTEM
POST RUN

SYSTEM
pPQST RUN &

ZERO 0.00

RidN 1 RUN 2

Co= Sl .10
Um= 2020 .20
Cma= .12 I
C= 4,50 4.473
Cgas= 4.72 40355

¥

Analyzer Absolute Difference =

Analyzer Cal. Biaz = Analyzer

Sys. Absolute Dif
Zystem Cal. Bilas

erence

Sys

Driaft = S.

(=Zy

Caas = (C—Co)*Cma/(Cm-Co)

CYLINDER CALIBRATION

: Up5C51? qai

fay
tem Absolute Difference

RUN NO:
BOILER NO:
FUEL:
LOAD:

e

50%

RESFONSE

(&)
o

Avg zero 983 Y3
qas

Conc

Avg upscale

3 Avqg gas analyzevr
. Corrocted gas

oo

Cal.

frere

fAnalyoer
Absoiute DI

Cal.

=

Rezponze

TYS.

GA3-%0

NAT GA%

AEBS.
DIFF.

Cal.

ANALYZER: 0OI
SPAN:

UNITS ™

RESP TIME:

SO sec

DRIFT
o OF JFAM

0.

i 0.0 N /A

0 L i
i} i | )
0 3.4 0

em calibratior

ot

cal. b1asz.

0

~

o

entration.
copcentration reading.

ncentration.

Response -l

Zpan *

VAl

N
nce / L

cal., rRezponsis

- Analyzer
/ Span Range * 100

Respﬂnse) Span * 1N



ANALYZER METHOD &C CALTERRATION SHEET

BASE:
SUILDING:

CBC PORT HUENEME
373 THOMAS PLANT

RUN NO
EOILER NO:

GAS-B0

B

DATE: 20 SEPT 30 FUEL: NAT GA
CAL. BY: NEWOWQ LOAD: 50%
SPAN GAS SPAN GAS CYLINDER CALIBRATION = ABS

INPUT RANGE YALUE RESPONSE
ANALYZER HIGH
PRETEST

MID

AMALYZER:
SPAN

3 TMITS: %
RESP TIME: 100 zec
cal. BIAS

TPAN

o OF

0 N

ZERO G.00 0.1 0 0.5 R
SYSTEM
PRETES
UPSCALE 11,41 10.3 0.2 1. MNFA
JERC .00 0 0.1 0.5 N/A
SYSTEM
FOST RUN
UPSCALE 11.01 10.% i,z 1.0 )
LEROC 0,00 d DLl I o
SYSTEM
FOST RUN 2
UPSCALE 11.01 10.5 6.9 25 1.5
ZERO 0.00 i3 .l 9.5 I
RUN 2
Los= t 0,00 Avg zZere gas syshtem calibration bias
Cm= A 10.65% Avg upscale gas =y3 cal. kias
Lma= AR 11.01 Upscaie qas concentration.
(= R 1,07 Avg qaz analvIer concentration Teading
Cgas= 3,31 3,55 Corrected 4as concentration.
tnalyzer Absolute Difference = jAnalyosr Tal., response - Cwll raiue
Analyzer Cal. Bias = Analyzer Absolute Difference / Span ¥ JRY
Sy s, Absalute Difference = [Zy=. Cal. Fezponze= - AnalyIec Cal. Sesponse|
System Cal. Bias = System Abzolute Difference [/ Tpan fancge * 100
Drift = (Sys. Cal. Response - Pretezt Sysz. Lal Fesponse ) fpan x 1OU

= (C-Co)*Cma/{Cm—Co)



ANALYZER METHOD &C CALIERATION SHEET

BASE:
BUILDING:
DATE:
CAL. BY:

CBC PORT HUENEME
373 THOMAS PLANT
20 SEPT 90

- P
NEWTUE;Z; C

SPAN GAS
INPUT

SPAN GAS
RANGE VALUE
ANALYZER

PRETEST

HIGH

M1D 243.1

LYSTEM
FRETEST

SYSTEM
FOST RUN 1
UPSCALE 248.10

SYSTEM
POST RUN 2
UPSCALE 248.

RUN 2

FUN 1
5 .00 0.00

Co= 0

L&

250

Cm= .00 250,00
{ma= S48, 242.10
= 152,00 172,10
Laas= 180.62 171.78 Corrected qas

fnaliyzer Absolute Difference = [Anaiyzer Cal. Response - Ty

Analyzer

Sys. Absolute Difference =

o
~
[

System Cal. Bias = System Abszolute

Drift = {Sys.

Cgas = (C-Co)*Cma/(Cm—Co}

FUN NO:
E0OILER NO:
FUEL:
LOAD:

CYLINDER CALIERATION AES.
RESPONSE

Avg zero
Avg upscalis 933 Y3,

Avg gasz analyzer concentration

“al. Bias = Analyzer Ahsolute Difference

Difference / Span Ranges =

Cal. Responze - Pratest

ANALYZER: €O
Lo SPAN:

NAT GAS UNITS: FPM
5 0 RESP TIME: 30

GAG-50

500

BIAS DRIFT
iPAN % OF SP

qas calibracion i3z,

syatem

cal. biasz.

Upscals gas concentration.

concentration.

B
ooy

/ cpan + Lo

fal. Rezponsze - Analyz=sr Cal. Fesponzel

160

Responz=) / ipan » 100



BASE:
BUILDING:
DATE :

ANALYZER METHOD &C CALIBRATION SHEET

CEC PORT HUENEME
273 THOMAS PLANT
20 SEPT 20

RUN NO:
BOILER NO:
FUEL:

CAL. BY!: LOAD:

NEWT @}572

cpAN GAS  CYLINDER CALTIEBRATION
RESPONSE

ANALYZER
PRETEST

SPAN GAS

SYSTEM
PRETEST
UPSCALE 51.98 52

SYSTEM
POST RUN 1

UPSCALE 51.98 3!
ZERD 0,00
SYSTEM
POST RUN &
UFPSCALE 51.98 4.5
ZERG 0,00 0.5
RUN 2
Co= -0,25 Avg zerc 39
Cm= 50.25 Avg upscals
“ma= £1.32 Upscales gas
C= 17.40 Avg qas ana
Lgas= 12.17 Corrected g
Analyzer Absclute Difference = lAnaiyzer

analyzer Cal. Bias = Analyzer Abszolute D3

Absolute Dif
tem Cal. Bias

rence = |5ys. Cal.

fe
= System Abszolute Ditfe

r

Cal.

Response - Fretest

EVER

GAS-50 ANALYZER: NOX

cB SFAN 20
NAT GAS UNITS: FPM

5% RESP TIME: 20 z=c

CAL. BIAS
DIFF. » QF SPAN

0.29 0.2 N/A
.02 G.0 M/A
i L. N/A
0 0.0 /A
{ ), 0 A
, .
1 (? :7
5 zystem caliration pias
gas zys. fal. L1ES

concentrartic
Yyzer

n.

concentration reading.

33 (rn‘_.-anfr:,,'~<]q
Cal. Reszponss - b, Valu=l
fference ) Zpan * BN

ponse - Analyzer Cal. Rezponze|

ence / Span Range * 10

Rezponse) pan + 100



BASE:
BUILDING:
DATE:
caL. BY:

SPAN GAS
INPUT

ANALYZER
PRETEST

SYSTEM
PRETEST

ANALYZER METHOD &0 CALIBRATION SHEET

CBC PORT HUENEME
37% THOMAS PLANT
20 SEPT 90

NEWTD%????A/

SPAN GAS
RANGE

CYLINDER
VALUE

RUN NO:
BOILER NO:
FUEL:
LOAD:

CALIBRATION
RESPONSE

GAS-78
CB
NAT GAS

7E%

ABS.
DIFF.

AMALYZER: <0<

RESP TIME:

SEAM: e
UNMITS:
100 2=
BIAS DRIFT
SPAN OF IR AN

SYSTEM

POST RUN 1

UPSCALE

SYSTEM

FOST RUN

&

UPSCALE

RUN 1
.00

RUN 2
00

0.

11.00 10
11.01 11,
49,473 9.3

.44 3

]

il

0.3

Avaq z=ro g3

A Avg gaes analis
AR Correcteda gas <onc

inalyzer Absolute Difference = |Analyzer

pAnaiyzer Cal. Biasz =

0
~
o
o

Absolute Difference =
em Cal.

(Sys.

Biaz =

Cal.

[l
ez

ot
1

ponse -

(C-Co)*Cma/{Cm-Co)

I5ys.
Jystem Absolute Diffsrence / “man Range *

Cal.

(it

Prete:

o

-
-3 1.

t Sys.

s &
¥

=m

L90 Avg upscals gar Iyl

=

Analyzsr Absolute Differsnce

Responze -

Cal.

Taiin

~al.

sapTentranion

Fesponie

dnaiyzIer

raTion o ield.

g1 Upzcalese 735 concentration.

readindg.

=nTranien

i Al
ipan o+ L0
C3l. rAesponis|
100
nse) / 3pan + 10U



ANALYZER METHOD &C CALIBRATION SHEET

BASE: CBC FORT HUENEME RUN NO: GAS-7% AMALYZER: G2
BUILDING: 272 THOMAS PLANT BOILER NO: LB SPAN: N
DATE: 20 SEFT 90 FUEL: NAT GAS UNTTS: %
CcaL. BY: NEWTDN@;/;, LOAD: 75%% RESP TIME: 30 szec

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION ABS. CAL. BIAS DRIFT
INPUT RANGE YALUE RESPONSE DIFF. % OF SPAN % OF =FAN
AMALYZER HIGH 20.20 en.e 0 0,0 M/A
rRETEaT
MID 3.11e 3.2 1,034 0.4 H/A

ZERC 0,00 0 0 L N A
SYSTEM
FRETEST

UPICALE ERR K w - A
'ERH 1:? {i ! 1 it " ' ': VA

SYSTEM
FOST RUN L

Co= 0,10 em calibkration wias.
{m= ILED zal. bias
Tma= o1 ration,
D= 4.57 ;nf&nfs]fﬂwn reading.,
Cgas= 4,44 wentration
inalyzer Absolute Difference = [Anaiyzer 271, Sesponis - Tl value,
pnalyzer Cal. Bias = Analyzer Absolute Ut pan o+ 100

=3

5. Absolute [Df

|5ys. Cal. Rezponze - analyzer Cal. fesponse
tem Cal. Eias &

Y
Ty Absolute Differencs Spean Fange 100

Drife = (Sys. Cal. Reszponze - retest Zys. Cal. Rezponsze) / Span - a0

Caas = {C-Co)+Cma/(Lm-Co)



RASE:
BUILDING:
DATE:
CaL. BY:

SPAN GAS
INFUT

AMALYZER METHOD 6C CALIBRATION SHEET

CBC PORT HUENEME
373 THOMAS FLANT
20 SEPT 40
NEWTO@2:3?1f

SPAN GAS

RUN NO:
BOILER NGO:
FUEL:
LOAD:

RESPONSE

CYLINDER CALIBRATION
VALUE

GAS-75
CB

MAT GAS
75,

200

ABS.

DIFF.

ANALYZER:
SPAN:
UNITS:

RESP

TIME:

BIAS
SPAN

ORIFT
% OF SF AN

ANALYZER
PRETEST

SYSTEM
FRETEST

HIGH

MID

ZERQ G, 00

0.

SYSTEM
FOST RUN

1

UPSCALE 243,

L0 B
]
{0 <

SYSTEM
POST RUN

2
“

UFSCALE

fnalyzer Absalute Difference = PAran

Analyzer Cal. Bias = Analyzer Absged

TERD e, 00
AN
;1.!,‘:\:1 “’j‘ Tar
.00 Avy upzcal
i hzoaie 03
54,20 TR0 Awa ma2s o3
162,44 VEE L S0 Lorreots

Sys. Absolute Difference =
System Cal. Bias = System

Drift = ¢

Cgas =

[V
o} l,/; .

Cal.

(C-Co)*Cma/(Em-Co)

=an

Dot

ys. Cal.
o

Tal.

cal, hia

concentration.

Zer

. concentration.

Ditrerence

o

/ Cpan +

) /f

3.

concentration

v

Fesponss - Tyl

o ozaz system calibration bias.

readira.

Value;

140

ute Differaencs / Zpan Range *

pan *

fesiponze - Analyzer Cal. Responsze

100

L

i



- ANALYZER METHOD 6C CALIBRATION SHEET
EASE: CBC PORT HUENEME RUN NO: GAS-75  ANALYZER: fX
- BUILDING: 373 THOMAS FLANT EOILER NO: (B ZPAN: Lo
DATE: 20 SEPT 90 FUEL: NAT GAS UNITS: FPM
CAL. BY: NEWTONG L - LDAD: 75% RESP TIME: 30 ssc
SEAN GAS  SPAN GAS CYLINDER CALIBRATION  ABS.  CAL. 8IA%  DRIFT
_ INPUT RANGE VALUE RESPONSE  DIFF. % OF SPAN % OF SFAN

ANALYZER HIGH 30,71 EN] 0,29 0. HA
PRETEST
- MID 51.98 52 G.02 Y N/ A

SYSTEM
PRETEST
UPSCALE T3 ey
JERO pLiQ i :

- SYSTEM
POST RUNM 1

SYSTEM
POST RUN 2
UPSCALE 51.98 <l

— RUN 2
Co= 1.25 Avg zero gas syst=m caiiccation Coas,
tm= 53.00 Avg upscale gas zys. cal. Liai.
-ma= 21,38 Upscale gas concentration.
e = 17,20 Ave gas anaiyIer concenfratioe readlrg,
Lyas= 75,07 Corrected gas concentration.
= J4nalyzer (al. Rezponss - O ERpre
Absolute Difference / Span & ot
Cyvs. Abszoiute Dirference = s:yf Cal. F\'.e:sp«:-ﬂéi- - Analyzer Lal., Responss
System Lal. Eias = ° Absolute Difference / “pan Ranage + :00
— Orift = (Sys. Cal. Rezponse - Pretest Zys Cal. Fesponsze) / fpan * [un
Cgas = (C-Co)*Llma/(tm=-Co)



ANALYZER METHOD AC CALIGRATICN IHEET

BASE: CBC PORT HUENEME RUN NO: GAS-100  AMALYZER: OO
EUILDING: 373 THOMAS PLANT BOILER NO: CB LRAN: .
DATE: 20 SEPRT 90 FUEL 1 NAT GAS DNITE:
CAL. BY: NEWTON, 7C~ LOAD: 100% RESP TIME: 0 zec

SPAN GAS  SPAN GAS  CYLINDER CALTBRATION ABS. CAL. BIAS R
INFUT RANGE VALUE RESPONSE DIFF. % OF SFAM
ANALYZER HIGH 20.90 20,3 0 0.0 bA
PRETEST

=
—
L]

3
—
—
o
)
i
L.
o
o2
—
A

SYSTEM
PRETEST

SYSTEM
POST RUN 1
WPSCALE 3.1 Ll ol 9.5 L

SYSTEM
POST RUN <
HPSCALE E R 7.1 fL8 o, a7iinnls

RUN 1

Co= Y 0% Avag Zeroe g n calibrarion pias.
Cm= 2,15 S0 Avg upscals zvs., <al. © 1A=
Cma= 3.12 2,12 dpscale aaz concentration.
C= 4.16 .04 fvy 933 analyoer concentration reading.
Cgas= 4,12 4,014 forressen gaz oconcsnfration.

Analyzer Absolute Differenc |
Analyzer Cal. Bias = Analyzer Absolurns [vrer:

i
1

Antaiylsr Lal. responie v Lyl Va bl

Span + 1o

T, -
ot y :
Yy

- Analyzer £31. Rezoonds;

6 W

. Absoclute Differenc
tem Cal. Bias = Syst

Cpan Rangs v tU0

4

Grift = {Sys. Cal. Response ~ Pretest Sys. (al. Response) / ipan + 154

fgas = (C-Co)*Cma/(Cm-Co)



ANALYZER METHOD GC CALIERATION =HEET

BASE: CBC PORT HUENEME RUN NO: GAS-100 AMALYIER: RN
BUILDING: 373 THOMAS FLANT BOILER NO: Ci TEAN
DATE: 20 SEPT 20 FUEL 1 NAT GAS LTI
CAL. BY: MNEWTON-—-ZC. LOAD: 100% RESE YIM

seAN GAS  SPAN GAS  CYLINDER CALIBRATION ABS. DS ORI
INPUT RANGE VALUE RESPONSE ODIFF. e OF FAN e
ANALYZER HIGH 0 Y A
PRETEST

SYSTEM
FRETEST

0.1 0.z M A

SYSTEM
FOST RUN 2
UFSCALE 11.01 10.8 0.4 R Ll

RUN 1 RUN 2
Co= -0, 0% -0.10 Avg zZerc 4a3s System Caipravion LiEt.
Cm= 10,78 10.60 Avg upscals gas 3vs. oai. i
.mas ii.0t 11.01 Up=cals gas concentration
= S48 9,23 Avag gas analyzer copcenTration resding.
lyas= 3,65 3.60 Corrsctsd qas cineearration,

Analyzer Abzclute Difference = fAnaiyzer Cal. Leiponas - oLyl ERRFL
Analyzer Cal. Bias = Analyzer Absoluts Difference / Ipan o+ LU0

e = |Sys. Cal. Response - Anatyzer Cal. Responis|

c o
Bias = System Absoluts Difference / tpan Rangs v 100

Drift = (5ys. Cal. Responze - Fretest =y, Fal. Hesponse) / Span < LuU
) f . =



ANALYZER METHOD &€ CALIBRATION SHEET

BASE: CBC PORT HUENEME RUN NO: GAS-100 ANALYZER: €3
BUILDING: 273 THOMAS PLANT BOILER NO: CEB SPAN: Ry
DATE: 20 SEPT 90 FUEL 1 NAT GAS UNITS: FEM
CAL. BY: NEWTD§7:,’7¢} LOAD: 100% RESP TIME: 20 sec

SPAN A5 SPAN GAS CYLINDER CALIBRATION AB%S. CAL. BIAS DRIET
INPUT RANGE VALUE RESPONSE DIFF. % OF SPAN % OF SPAN
ANALYZER HIGH £01.5% 500 1.9 0.3 N/A
PRETEST
MID 248.1 250 1.9 0.4 N/A

SYSTEM
PRETEST

SYSTEM
POST RUN 2
UPSCALE 242,10 s

(50|
—

At

RUN 1 RUN 2

Co= 2.50 7.50 Avg zarc gaz :ystem calibration pias
Cm= 252.50 255,00 Avg upstai= syz. cal. bias.
Cma= 448,10 342,10 Upscals zasz fancantration.
€ 130,74 121.90 &vqg 3as analyzsr concentration readirg.
Cgas= 127,23 124,70 Carrectsd 333 Conaentration.

inalvzer Absoiute Difference = |Analyzzr fal. fesponze - Cyl. Valuel

Analyzer Cal. Bias = Analyzer Absolute Difference 7 Zpan » 1G4
Sys. Abzolute Difference = |Sys. Cal. Responze - Analyzer fal. Responzz|
Lystem (al. Bias = 3ystem Absolute Differencs / Zpan Range + 100

Drift = (Sys. Cal. Response - Pretest “ys. Cal. Rezponse) / Span * Lo

T
]

¥

Cgas = {C-Coj*Cma/(Cm-Co)



ANALYZER METHOD &6C CALIERATION THEET

EASE: CBC PORT HUENEME RUN NO: GAS-100 ANALYZER: =0¥
BUILDING: 373 THOMAS FLANT BOILER NO: CB TEAN:

DATE: 20 SEPT 90 FUEL: NAT GAS UNIT2: =5
CAL. BY: NEWTONT -/ ¢ LOAD: 100%  RESP TIME: 17 :eo

SPAN GAS  SPAN GAS CYLINDER CALIBRATION ABS. CAL. BiAS SEIFT
INPUT RANGE VALUE RESPONSE ODIFF. % OF SPAN 7» OF r W
ANALYZER HIGH 9n.71 31 0.29 .3 Moa
PRETEST

SYSTEM
PRETEST

SYSTEM
POST RUN 1

SYSTEM
FOST RUN 2
UPSCALE 51.498 4.5

051
o
ol
f

RUN 2
.75 Avg zero gas system calibration ©izz.
£4.25 Avg upscale g9af 3Sys. cal. biasz.
51.9% Upscale gas concentration
26,50 Avg gas anaivier concentration readie:
4.0 Lerrectsd ges concentratisn.

PAriaivzsr Cai. Reszponse — LUyl. E-REI

Analyzer Absolute Difference
Anaiyzer Cal. Bi = alvzer fbsolute Difference / ipan + Li0

Sys. Absoiute Difference = [Sys. Cal. Reszponsze - Analyzer Cal. Responzie|
System Cal. Bias = System Abszolute Dirference Ipan Rangs > 100
Drift = {Sys. Cal. Rezponse - Fretesr Sys. Cal. Rezponsze) / “pan ¢ B!

Cgas = (C-Co)*Cma/(Lm-Co)



ANALYZER METHOD &C CALIERATION SHEET

- BEASE: CBC PORT HUENEME RUN NO: OQIL-25 ANALYZER:
BUILDING: 372 THOMAS PLANT BEOILER NO: CB SPAN:

DATE: 21 SEPT 920 FUEL: OIL UNITS: %

CAL. BY: NEWTON ;521' LOAD: 25% RESF TIME:

SPAN GAS SPAN GAS CYLINDER CALIBRATION ABS CAL. BIAS
- INPUT RANGE VALUE RESPGNSE DIFF. % OF SPAN
ANALYZER HIGH 20.590 2.9 0 0.0

— PRETEST
MID 1.116 3.1 g.016 0.1

ZERD 0.00 0 0 0.0

SYSTEM
FRETES

SYSTEM
FOST RUN 1

- SYSTEM
FOST RUN 2

noDias.

readina.

Jaiue

1. Responzs|
100

span * 100

- FUN 1
L= UL 0 3 zystem calibratio
-m= PR qas zys. cal. ©ias.
— {ma= i concentration.
e 5. 70 analyzer concentration
Cgas= .73 a3 concentration.
Analyzer Absolute Differsnce = |[Anaiyzar Cal.
4nalyzer Cal. Eias = Analyzer Abszsolute Differe
Sys. Absolute Difference = |5ys. Cal. Response - Analyzer Ca
Zyztem Cal. Gias = System fbzolute Difference / Span Range *
Drift = (Sys. Cal. Responss - Fretsst Zys. Cal. Responze) /
Cgas = (£-Coj*Cma/(Cm-Ce)



ANALYZER METHOD &0 CALIBRATION SHEET

BASE: CBC PORT HUENEME RUN NO: OIL-25 ANALYZER: 02
BUILDING: 373 THOMAS FLANT BOILER NOD: CE SFAN: s
DATE: 21 SEPT 990 FUEL: OIL UNITS: %

CAL. BY: VEWT?%;;;%i LOAD: 25% RESP TIME: (G0 zec

SPAN GAS SPAN GAS CYLINDER CALIBRATION — ABS.  CAL. BIA

INFUT RANGE VaLUE SESPONSE  DIFF. % OF SPAN % OF ZFAN
ANALYZER HIGH 0 0.0 M/ A
PRETEST

SYSTEM
POST RUN 1

UPSCALE R ' H 1.5 vt
ZERD P 0 YA
CYSTEM
POST RUN 2
URPSCALE t1.ai PRI a1 3.5 5
ZERD RN i .0
RigboL Ny o
Lo= Gean nogU A calibration biaz.
fm= Pi.eg A T cal. bias.
Cra= S D U A S ot ration.
€= b A *3n(~ﬂLraf1'n Fesdin
Lgas= 10.57 Lt oncentration

Analyzer Absolute Differsnce < (inaivrer Tal. Rezponse - Uyl Value
anaiyzer Cal. Bias = Analyzer Zozciuns Difference / Span * 100

- Analyzer Cal. Responss)
/ Span Range ¥ 100

Responze) / Span * 00




ANALYZER METHOD &C CALIERATION SHEET

BASE: CBC FORT HUENEME RUN MO: OIL-2E ANALYZER: €0
BUILDING: 373 THOMAS PLANT BOILER NO: CB TPAN: o0
DATE: 21 SEFT 90 FUEL: OIL UNTITS: PEM
CAL. BY: NEWTD&:}?L/ LOAD: 29%% FESP TIME: 20 zec

ZPAN GAS  SPAN GAS  CYLINDER CALIERATION ARG, CAL. BlAS DRIFT
INPUT RANGE VALUE RESPONSE DIFF. W OF SPAN % OF SPAN
ANALYZER HIGH 501.5 540 1.5 0.3 HN/A
PRETEST

SYSTEM
PRETEST

SYSTEM
POST RUN 1
UPSCALE 243,10 ZA0 2 H

ZERD .00 ¥ ’ L )
SYSTEM
POST RUN 2
UPSCALE 248,10 240 Lo S |

al
=z
s
)
=
3

Cos= g.00 -2.50 Avq zero gas sysfem walibration blas
m= 245,00 142,50 Avg upscale gas syi. <3, bias.
Cma= 245,10 245,10 Upscale gas concantration.
= S, 0 Vo000 Avg gas analyzer conts sntration reading.
Cqass= SO.63 2114 Corrected gas concrntrati:n. )

Analyzer Absoiute Oif Cyvl. Value|

Analyzer £al. Eias

yvzer Ab otune D7

Sys. Abszolute Differaence = |5ys. Cal. response - Analyzer Cal. Responze ]|
System Cal. Dias = System Absoliuts Lifrerence / “pan Range * 100

Drift = (Sys. Cal. Response - Pretest bys. val. Response) / Cpan * 100

Cgas = (C-Coy*Cma/(Cm-Co)



ANALYZER METHOD 6C CALIBRATION SHEET

BASE: CBC PORT HUENEME RUN NO: OIL-25  ANALYZER: NOX
BUILDING: 273 THOMAS PLANT BOILER NO: CB SRAN: Sy
DATE: 21 SEPT 30 FUEL: GIL UNITS: PFM
CAL. BY: NEWT@/:\}(/’/“/, C- LOAD: 28% RESP TIME: 90 sec

ZPAN GAS  SPAN GAS CYLINDER CALIEBRATION ABS. CAL. BIAS DRIFT

INPUT RANGE VALUE RESPONSE DIFF. % OF SPAN % OF SPAN
ANALYZER HIGH 203. 208 1.3 0.% MN/A
FRETES

SYSTEM
FRETEST

TYSTEM
FOST RUN 2
UPSCALE 121,14 HRE Z 2.0 L

RUN 1 EUN C
Co= 0,00 0.00 Ava zero gas zvstem calibratien hias.
. -

Cm= 126,25 cal. bias.

Cma= 131,16

= 27.50 25,96 Avy 23z analvIsr cenceniration reading.
Cgas= 30.86 30,15 Correctsd 235 concentration.

Analyzer Absolute Difference = |Anaivzer lLal. Response - Gyl
Analyzsr Cal. Bias = Analyzer Absoliute Gifrerence / Zpan + 100

ys. Cal. Fesponse - Analyzer Cal. Responze |
snlute Difference / Zpan Range + 100

Drift = (Zys. Cal. Response - Pretest Sys. Lal. Rezponze) / Zpan * 100



x>
o
n
(V2]
.
—
—
<
—
o
po—
=
W)
=
Z
r
pal

30 SYSTEM
31 POST RUN 2

32 UPSCALE 131.10 125 5 2.0 {
33

3 ZERC 0.00 0 0 a.0 a
T uhtiuainite ettt
3-

37 RUN 1 RUN 2

38 Co= 0.00 0.00 Avg zero gas system calibration bias.

39 Cm= 126.25 125.00 Avg upscale gas sys. cal. bias.

40 Cma= 131.10 131.10 Upscale gas concentration.

41 C= 27.50 35.96 Avg gas analyzer concentration reading.
42 Cgas= 30.86 90.15 Corrected gas concentration.

43 114.21614 114.90172 @3% 02

44

4% Analyzer Abszolute Difference = |Analyzer Cal. Response - Cyl. Velue]
46 Analyzer Cal. Bias = Analyzer Absolute Difference / Span * 100
47

w

-

43 Sys. Abszolute Difference = |Sy=z. Cal. Response - Analyzer Cal. Response
21-%Sep-90 03:57 FM CAFS



ANALYZER METHOD GC CALIBRATION SHEET

BASE: [BC PORT HUENEME RUN NO: OIL-50  ANALYZER: 02
BUILDING: 272 THOMAS PLANT BOILER NO: CB SPAN: 20.4
DATE: 21 3EPT 99, - FUEL: DIL UNITS: %
CAL. BY: NEWTONGy 7L LOAD: 50% RESP TIME: 90 sec

SPAN GAS SPAN GAS CYLINDER CALIBRATION ABS. CAL. BIAS DRIFT

INPUT RANGE YALUE RESPONSE DIFF. w OF SPAN % OF SPAN
ANALYZER HIGH 20.90 20.9 i 0.0 N/A
PRETEST

MID 3.116 3.1 0.016 0.1 N/A
ZERQ 0.00 L i .0 M/A
SYSTEM
PRETEST
UPSCALE 3.12 2.2 ol .8 /A
ZERD 0.00 0 o oL M A
SYSTEM
FOST RUN 1
UpscalLE 3.12 2 0
ZERD 4.00 it K
SYSTEM
PQST RUN 2
UPSCALE 3.12 LI 0.1 S
ZERO 0.00 1 Ol 0.5 7
RUN 1 RUN 2
Co= 0,00 0.0% Avg zero Jaz syItem calibration biasz.
Cm= 3,20 .20 Aveg upscaie gas 3y, zal., bias.
Cma= 2,12 3,12 Upscale aas concentration,
C= 4.586 4.5% Avg qaz snalyzer concentration reading.
Cgas= 4.44 4.4% Corrscted gas concentration.
Analyzer Abs zolute Difference = [Analyzer Lal., Response - Oyl Vatusd

Analyzer Cal. Bias = Analyzer Absolute Differsnce / Span 100

S\/S. Abcl')1thP 01 fference = i;v_.. Cal, F-‘*%yons;- - Ana]yzer (:a']- ReE-anE-’;f
\/5 Ca1 Bias = ’_:/ tem Absolute Difference /"' E}pan Ranqe + 100

Drift = (Sys. Cal. Rezponse - Pretest Sys. (al. Response) / Span * 100

Cgas = (C-Co)*Cma/(Cm-Co)



ANALYZER METHOD &C CALIBRATION SHEET

BASE: ©BC FORT HUENEME
BUILDING: 373 THOMAS FLANT
DATE: 21 SEPT 30
CAL. BY: NEWTOD f?é/

RUN NO:
BOILER NO:
FUEL:
LCAD:

QIL-50
CEB
oIl

5%

ANALYZER:
GPAN:
UNITS:
RESP TIME:

coz

~

SPAN GAS SPAN GAS CYLINDER CALIBRATION ABS CAL. BIAS ORIFT
INPUT RANGE VALUE RESPONSE DIFF ¥ OF SEAN % OF SPAN
ANALYZER HIGH 0 0.0 N/A
PRETEST
MID 11.01 11.1 0,069 0.4 N/A
ZEROC .00 0 j 0.0 NSA
SYSTEM
PRETEST
UPSCALE 11.01 19.2 ‘ 1.0 /A
ZERO 0. 00 0.1 I s /A
SYSTEM
POST RUN 1
UPSCALE 11.01 1.2 - 2
ZERD 0,00 r 5
SYSTEM
FOST RUN &
UPSCALE 11,04 1.1 ) Y L5
ZEROC .00 -0l A 2 |
RUN 1 RUN 2
Co= -3.05% -0,0% Avg zZerc g3s fystem caiipration bias
Cm= 11,00 11.1% Avqg upscale 233 2y/I. 231, 0183
Cma= il 11.00 Upscale 4gaz <oncentration.
C= 12,40 P0L4% Avg 333 analyIer o neentration readind
Cyas= 12.40 V2,29 Corvected gas concentraticn.
Analyzer Absolute Difference = tAna?yzér Cal. FRezponss - Cyl. vaiue]
Analyzer Cal. Bias = Analyzer Absolute Difrerence / Span + 100

Sys. Absolute Difference =
System Cal. Bias =

Respo

("‘_

Coj*Cma/(Cm-Co

System Absolute Difference

|Sys. Cal. Rezponse - Analyzer

nze - Pretest Zys. Cal. Response)

)

{al. Reszponze|

/ “pan Range + 100

/ Span x 1uD



ANALYZER METHOD 6C CALIBRATION‘SHEET

BASE: CBC PORT HUENEME RUN NO: OIL-50  ANALYZER: (O
EUILDING: 373 THOMAS PLANT GOILER NOD: CB SPAN: 20
DATE: 21 SEPT 90 - FUEL: OIL UNITS: PFM
CAL. BY: NEWT(@?;7{,/ LOAD: 50% RESP TIME: 30 :sc

d
-

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION ABS. CAL. BIAS CRIFT
INPUT RANGE YALUE RESPONSE DIFF. % DF GPAN % OF 27 AN
ANALYZER HIGH 501.5 500 1.5 0.3 M/ A
PRETEST

SYSTEM
PRETES

SYSTEM
POST RUN 1
UPSCALE 243,10 255 i L 0

SYSTEM
POST RUN 2
UPSCALE 243.10 et i1 0.0 0

Ca= TLED 2.5%0 Avg zero gas 3system calibration bias.
Cm= : I85.00 Avg upscale gas sys. cal. bias.
Cma= 248 Upscale gas concentration.
C= 30,00 & Avg gas analyzer cencentration readindg.
Cgas= ERAY : Carrected gas concentration,

= |Analyzer Cal. Responsze - vl valus
e

Analyzer Absolute Differe
= Span * 100

I ©
AnaWyzer Cal. Bias 51‘7’251' Abzolute Difference
Sys. Absolute Difference = [Sys. Cal. Response - Analyzer Cal. Reszponz=
System Cal. Bias = 2 &

T

Drift = (Sys. Cel. Response - Fretest Sys. Cal. Response) / Span * 100

o

Cgas = (C-Co)*Cma/{Cm-Co)



ANALYZER METHOD &C CALIERATION SHEET

BASE: CBC PORT HUENEME RUN NO: OIL-50  ANALYZER: NOX
BUILDING: 372 THOMAS PLANT BOILER NO: CE SPAN: oE)
DATE: 21 SEPT 20, - FUEL: OIL UNITS: PPM
CAL. BY: NEWTom(fjfL/ LOAD: 50% RESP TIME: 90 sec

&

SPAN GAS SPAN GAS  CYLINDER CALIERATION ABS. CAL. EBIAS DRIFT
INPUT RANGE VALUE RESPONSE DIFF. s OF SPAN % OF SPAN
ANALYZER HIGH 203.7 207 3.3 1.3 N/A
FRETEST
MID 1211 32 0.9 0.4 N/A

CYSTEM
FRETEST

SYSTEM
POST RUN 1

SYSTEM
POST RUN 2

UPSCALE 121,18 127.5% 4.5 1.
ZERG RIS 0 0 0.0 1

Lo= i I5 Avg zero gaz system calibration pias.
Cm= Lz0.00 7% &vg upscale gas sys. cal. bias.
Cma= 1zld 0 Upscals gas concentratien.
= 15, 04U 00 Avg gas snalyzer concentration reading.
Cgas= 35.32 Corrected gas concentration.

Analyzer Absolute Difference = |Anaiyzer Cal. Response -yl ¥alue|
Analyzer Cal. Bias = Analyzer Absolute Diffaren z

se - Analiyzer Cal. Response

Sys. Absolute Gifference = j3ys. Cal. Respon
System Cal. Bias = Syste farance / Span Range * 100
Drift = (Sys. Cal. Response - Freztest Sys, fal. Rezponse) / Span * 100

Cgas = (C-Co)*Cma/(Em-Co)



ANALYZER METHOD 65U CALIERATION SHEET

BASE: CBC PORT HUENEME RUN MO 01
BUILDING: 373 THOMAS PLANT EOILER MO: ©
DATE: 21 SEPT 90 .- FUEL: O

CAL. BY: NEWTDgz;Z7\/ LOAD: 7%% RESREOT

SPAN GAS SPAN GAS  CYLINDER CALTERATION BE CaL. BlAs DRIFT
INPUT RANGE VALUE RESPONSE UIFF. o nF IPAN fw OF ZPAN
ANALYZER HIGH 20.20 I 0 G H/A
PRETEST

ZEROQ S ' ! R LA
SYSTEM
FPRETEST
UPSCALE 3.1¢ S 0.1 LG A
JERO 0.60 0 0 .0 N /A

SYSTEM
FOST RUN 1

SYSTEM
FOST RUN 2

[}

RUN 1 RUN

Co= 0n.00 0,05 Avg zero gas Ivitem atizratian 3z
Lm= 2.2 2,20 Avg upszcals a3s v 2. rias
Cma= .18 .12 Upscale qas concentrarion
C= 4.34 4.4% Avq qas analyzer nesnsraty v reaaing
Lgas= 4.23 1,35 Corrected Gas condsntration.

farence = |Analyzer (al. Rezponze - Uvic 2alus]
Analyzer Absolute Difference lpan v lob

e - Analyzer Lal, HWezponze

3
e/ Span Range =+ oo

ODrift = (Sys. Cal. Responze - Pretest Sys. Cal. Responsel / Ipan v 100



ANALYZER METHOD 6C CALIBRATION

EASE: CBC PORT HUENEME RUN NO: OIL-75  AMALYIER: 707
BUILDING: 373 THOMAS PLANT BOILER NO: B tTaN:
DATE: 21 SEPT 90 .- FUEL: CIL UHITE
CAL. BY: NEwTogZ;;,Z// LOAD: 7%% REZF TIME: 150 ses
)

ZPAN GAS  SPAN GAS CYLINDER CALIBRATION AT, CaAL. TTAT o

INPUT RANGE VALUE RESPONGSE DIFF. o OF DFANDT
ANALYZER HIGH o 9.4 M/A
PRETEST

SYSTEM
PRETEST

UWPSCALE 11.491 10,3 Ll G.E H/A
ZERO 0,00 U 0 0 PA

SYSTEM
POST RUN 1
UPSCALE 11.01 10.8 .2 L -

SYSTEM
FOST RUN 2
UPSCALE 11.01 1o.2

[ev]
=
T

—

ZERD 0.00 0 0 0,0

RUN 1 RUN 2
Co= 0.0% .05 Avg zero gas system calibrar R
“m= 16,85 10.20 Avg upscale Q3s Zys. cal. Dras
Cma= il.01 11.01 Upscale gas con ncentraticon.
L= 12.45 {2,328 Avg gas analyzer concentranion Cead o,
Lgas= 2.54 1251 Corrected gas oo ncentration.

Analyzer Absolute Gifference = |Analyzer Cal. Responsie b
Analyzer Cal. Biaz = fnalyzer Absoluts Difference / Span o+ lou

Sys. Absolute Gifference = |5ys. Cal. Rezponse - AnalvIer Tal. Fezponse)
System Cal. Bias = System fbsolute Difference / Span Range <+ LU0

Drift = (5ys. Cal. Response - Pretest Sys. Cal. Response) / span = 100

Cgas = (C—Co)*Cma/(Cm-Co)



ANALYZER METHOD 6C CALIBRATION “REET
BASE: CBC PORT HUENEME

BUILDING: 372 THOMAS PLANT
DATE: 21 SEPT 90

CAL. BY: NEw7022:57L_

SPAN GAS  SPAN GAS CYLINDER CALTBRATION ABS. CAL. BIAS DRIFT

INPUT RANGE VALUE REZPONSE DIFF. % DF ZPAN % OF IF
ANALYZER HIGH 501.5 500 1.g 0.2 M/A
PRETEST

RUN NO: OIL-7%
BOILER NO: (B
FUEL: OIL
LOAD: 7%%

AMALYZER: C0O
SPAN: £
UNITS: #FM

REZP TIME: 90 zec

MID 248.1 B8 &.9 1.4 N/A

SYSTEM
PRETEST

SYSTEM
FOST RUN 1
UPSCALE 248,10 IRy G Lol

SYSTEM
POST RUN 2
UPSCALE JA45.10 250 g 1.0

RUN RN 2
Co= 2,20 Ll cero qas zystem calibration Bias.
Lm= 250,00 ool upzcals gas sys. cal. bias.
Cma= 248 Ay cale 433 concentration.
C= 14.54 i (. snalyzer concentration readana.
Cgas= tz.07 Z0lE Lorrecisd gas concentration,

Analyzer Absolute Difference = |Analyzer Cal. Response - Cvyl. vaiue!
fnalyzer Cal. Bias = Analyzer fAbs olute Difference / Span + 100

= |&_\,-

()

Y

Abzolute Difference
System Cal., Bias = oys

A

Drift = (Sys. Cal.

Cgas = (C-Co)#*Cma/(Cm-Co)

ce
tem Ai.’_(_’}_lgf‘ [_’1TIF.‘Y’E?H¢<;¢: //' ‘;:\i:gar\ Ranqe * lf:)(."

Cal. Response) /

Cal. Response - Analy:zer Caj. Responze|



ANALYZER METHOD 6C CALIERATION GHEET

BASE: C
BUILDING: 3
JATE: 2
CaL. BY: N

‘8C PORT HUENEME RUN NO: OIL-75 ANALYZER: HNOX
3 THOMAS PLANT BOILER NO: CB TFaN: SR
SEPT 9374 FUEL: OIL U
WION 7/ ¢C LOAD: 785% RESF
&

m

SPAN GAS  SPAN GAS CYLINDER CALIEBRATION ABZ,

INPUT RANGE VALUE RESFONSE ol
ANALYZER HIGH 203.7 Z0% 1.2 0.5 N/A
FRETEST

=
—
o
s
9

—
-
—
o
<
-
—
L
prad
~
x-

ZERD 0,00 0 0 0, N/A
SYSTEM
PRETEST

UPECALE 121,10 107.58 2.8 1.0 §OA

SYSTEM
POST RUN 1
UFSCALE 131,140 1ITLE i

SYSTEM
FOST RUN C

LFSCALE pxl.th P27 R ST 0
ZERD JR ] { Y

[V

L

0,00 Avg zerc calibration 21

127.50 127.50 Avg upsc =, ~al. oias
Tma= 51 Tl e e  ime et e
it BN ZL010 UpsEcale gas concentraticon.
= ERPRaL E Ry gas anaiyzer copcsntration reading.
Cgass ELI Corrected gas conceatration,

q

Analyzer Absolute Difference = {Analyzer Cal. Lt 3
4naiyzer Cal. Bias = Analyzer Absolute Diffs « 1

Sys. Absolute Difference =

L
-
o
p—y
o
P Ot
v )
T
[s]
=
W
47
H

Analyzer Cal. nsfponze|
.

Zystem Cal. Bias = System Absg ference / Span Range

Drift = (Zys. Cal. Response - Fretest Sys. Cal. Re

41}

ponse’ ;/ pan + 100

fgas = (L-Coy*Cma/(Cm-Lo)



AMALYZER METHOD &C CALIBRATION SHEET

CBC PORT HUENEME
373 THOMAS FPLANT
21 SEPT 90

NEWTDZ?]F’

BASE:
BUILDING:
DATE :
CAL. EBY:

SPAN GAS
RANGE

CYLINDER
VALUE

SPAN GAS
INPUT

ANALYZER
PRETEST

SYSTEM
PRETEST

SYSTEM
POST RUN 1
UPSCALE 2.

SYSTEM
POST RUN Z
1PSCALE 3012

Lo= 0,00 0,05
Cm= 20 2,26
“ma= 12 .12
= e 3! o
Lgass 4. 24

fnalyzer Abzolute
Analyzer Cal. EBias

Sys. Absolute Difference =
System Lal. Bias =
Rezponse

Drift = (Sys. Cal.

Cgas = (C-Co)*Cma/({Cm-Co)

- Ahsolute Diffsrence

BN

System Absolute Difference / “pan Range * in

- Pretest

RUN NO:
BOILER NO:
FUEL:
LOAD:

QIL-100
(=t

OIL
100%

ANALYZER: 02
SPAN: o0,
UNITS: ™
RESP TIME: 20 32z

CALIBRATION  ABS.  CAL. BIAS ORI
RECPONGE  DIFF. % OF SPAN % O

L,
™
f)
[and
<0
£
[
PN
=z

~.
x>

Avg zero gas szyztem calibration khras.
Avg upscale zys. cal. bias.
Upscale gas concentration.

Avg gas analyzer

qas

concentration readinra.

lAnalyzer Cal. Responze - Cyl.
L0

Valuel

/ Span ¥

Cal. Reszponze ~ Analyzer Cal.

Respanz=!
N

Gys. Lal. Rezponse) / Span * 130



ANALYZER METHOD 6C CALIBRATION =SHEET

BASE: CBC FORT HUENEME RUN NO: DIL-100 ANALYZER: T0Z
BUILDING: 373 THOMAS PLANT BOILER NO: CB LFAN: 2
DATE: 21 SEPT 90 y, FUEL: OIL UNITZ
CAL. BY: NEW CN/’%, LOAD: 100% BESPR TIME: 180 sec

SPAN GAS  SPAN GAS CYLINDER CALIBRATION — ABS.  CAL. BIA:  DRIFT

INPUT RANGE VALUE RESPONSE  DIFF. % OF SPAN % OF SPAN
ANALYZER HIGH 0 0.0 N/A
PRETEST

SYSTEM
PRETEST
DPSCALE .ol 13,2 AT 1.9 WA

ZERO SOTE i f AT N A

SYSTEM
FOST RUN 1

SYSTEM
FOST RUN 2
UPSCALE 11.01 I G g.0 i

ZERG 0,00 i i 0.0

RUN 1 RUN 2

Co= 0.00 0.00 Avg zero ga3: - :item calibration biacz.
Cm= 10.85 10.95 Avq upzcal=s 13z :y:z. cal. biasz.
Cma= 11.01 Upscals 43z - onienftration.

O= nzl,zer copcantration reaaiag.

12,50 Ava 43- 3
12,57 Lorre =

Qa3 .oncentration.

analyzer Absolute Differsnce = [Analyz2r Lai. ?esponse - Oyl va
! 1 £

Analyzer Lal ias = Analiyzer Absolute Differsnce / “pan * 17

Sys. Absolute Difference = i€vs Cal. Responze - snalyzer tal. Rezounss
System Cal. Bias = System Absolute Difference / Zpan Range + 100
Drift = (Sys. Cal. Rezponse - Pretest Sys. Cal. Responze) ,/ =pan « LU0

Cgas = (C"CD)*Cma/(Cm—CQ)



ANALYZER METHOD 6C CALIERATION SHEET

BASE: CBC FORT HUENEME RUN NO: QIL-100 ANALYZER: 0
BUILDING: 273 THOMAS PLANT EQILER NO: (B SPAN: 200
DATE: 21 SEPT 9Q FUEL: OIL UNITS: PFM
CAL. BY: NEWTOQ?:/71/ LOAD: 100% RESF TIME: 20 zec
L~

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION ABS. CAL. BIAS DRIFT
INPUT RANGE VALUE RESPONSE DIFF. % OF SPAN % OF ZIpaN
ANALYZER HIGH 501.5 500 1.5 0.3 N/A
PRETEST

SYSTEM
PRETEST

ZERD .00 0 j N, N /A
SYZTEM
POST RUN 1
UPSCALE S 10 ) to0
ZERDO gl ) i B
SYSTEM
POST RUN 2
UFECALE 245,10 55 z L
ZERD 0.00 5 = i
RUN RUN 2
Co= (.00 LTy Avq Tero gas system caiibration giaz,
C= 247,50 250.00 Avg upscale gas =zys. 2al. wia:z.
Cma= 245,10 248.10 Upscele gas concentration.
= L. EE 1290 Avg gas analyzer concsntration rseading,
Cgass= 2,40 0.4% Corrected gas concentration,

Difference = {Analyzer Cal. Responsze - .1, Yalue)

Analyzar Absoluts
} Eias = Analyzer Absolute Differesnce / lpan + (uy

Angivyzer Cal.
Sys. Absclute Diffﬁr=n‘9 = 1§
System Cal. Bi1as = Syztam M

7

Cal. Responze - Analyzer ©3l, Rezponse|

Tute Difference / Span Fange = 100

1 [4

Y
20

Drift = (Sys. Cal. Response - Pretest Sys. Cal. Response) / Zpan * 100

Cgas = (C~Co)*Cma/(Cm-Co)



ANALYZER METHOD &C CALIBRATION SHEET

BASE: CEC PORT HUENEME RUN NO: OIL-100 ANALYZER: NOX
BUILDING: 3 THOMAS PLANT BOILER NO: CE SPAN:
DATE: 21 ZEPT 30 FUEL: QIL UNITS: PPM
CAL. EBY: NEWTQH(é?Lf LOAD: 100% RESP TIME: 290 se
=

~d C
[N

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION ABS. TAL. BIAS ORIFT
INPUT RANGE VALUE RESPONSE DIFF. o OF SPAN % OF Tran
ANALYZER HIGH 203.7 205 1.3 .5 N/A
PRETEST
MID 131.1 126 .1 2.0 N/A

ZERQ 0.00 0 i ]
SYSTEM
PRETEST

[
-
5]
L
m
L
—
i
X
[Ax}
i)
=
~
e

UFSCALE Pillde s 4 L& I

SYSTEM
FOST RUN 2
UFSCALE 131.10 . g <. 0 1.3

RUN 1

el
Z
=
o

Co= 1.25 2.50 Avg z2ro g3z :.:item calibration bias
Cm= 5.7% 130.50 Ava upscal= d2x zvy=, 231, bias.
Cma= L0 131010 Upscals 332 Concentration
L= 32,25 22.50 Avg gas analiter copcanrration reading.
Lgaszs= 99,07 2018 Correcued 433 Corncentrarion,

panze - Oyl, Value|

“pan o+ 100

ca [Sys. Cal. Res
svstem Absolute Differens

Zys. Absolute [ zer Cal. Responae|
: VS

stem Cal, Eis /otzan Fange » 100

Erift = (Sys. Cal. Respons

4
i
0
-
xd
—+
[ed
1t
-+
]
~
i
-
a
—_—
a3
T
W
e
0]
3
i
47
s
3
jol]
3
#*
-

Cgas = (C-Caj)*Cma/(Lm-Co)



Scott Specialty Gases, Inc. edl¥ ji4sersse

-— 2600 CAJON BLVD., SAN BERNARDINOQ, CA 92405
222790
DEZPARTNENT COF TH=E KAVY PROJECT = 02-05923
MARK F(OR NO3ZIT7AQD) /0 = NC23859CF3237
F8487
- 02T HUENZVE CA @3043-0000
RECZIVING GFFICER SLDGBO
— CYLINDER &: AALZTB; ANMALYTICAL ACCURACY: +/-1%
REQUESTED ANALYS IS 1
- CONPONENT CONCENTRATION { MOL_ZS) u/M
CARSON MONOXIDE 230.¢ PN 248 . =N
NiTROGEN SALANCE rAS N/ZA
DATZ OF ANALYSIS: &8/21/390
—~ ANALYST: 2 APPROVED BY Q/_A_/—_},}_—_é__{__
MAYNARD JOENSON ~OBERT SHEALY

. N '
PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / WHEELING, ILLINOIS

SOUTH PLAINFIELD, NEW JERSEY/ FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS/ LONGMONT, COLORADO
— BOSTON. MASSACHUSETTS / BATON ROUGE, LOUISIANA
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APPENDIX C

FIELD DATA SHEETS



- AR

§ e —— s . o s o8

/75//00/ 7
4SSN SAMPLE BOX SET UP

: CHECKLIST
DATE:
PLANT: | hevvigs RUN NO.: (mi 51
LOCATION: . STACK NO: ]
PREP. BY: 3 SAMPLE BOX NO.:

1. Wash all glassware with distilled water and then acetone.

)
( ) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
. impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second impinger, a
standard Greenburg-Smith impinger (caricell tip). Record exact
weight to 1/10 of a gram.

( ) 4. Impinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of-a gram.

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, 8
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

~( ) 6. PLACE 4 FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF
THE HOLDER. Smooth side of filter is to face frittered glass
of filter holder. NN

Impinger No. Impinger weights

(GRAMS) Tare | Initial Final - Condensate
X - | 1. 100 ml . 56892 AT 70
X-2 2. 100 ml 550. 1 | 5LH 5 141y
X-3 3. vy i 69 1177 Jo3 TOTAL
SC" L\ 4, 175 g silica gel _ va 27 ./;.?I{' [H [; 2 ¢y g
50,

«( ) 7. Assemble—filter holder.

( ) 8. Assemble impinger bottles and glass elbows so air flows from a
small hole to a larger hole.

1IND-CBC-3960/47  (REV., 11-78)
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ANALYZER METHOD GC CALIBRATION SHEET

BASE: CBC FORT HUENEME RUN NO: GAS-25  ANALYZ
BUILDING: 373 THOMAS PLANT BOTLER NO:
DATE: <V/7C,/ 9O, FUEL: MAT GAS UNT

Ti

AL, BY: OO o \-(KL\ LOAD: 25% REZP
LAL. & §;4~';14{//({;/

CREAN GAS  SPAN GAS  CYLINDER CALIBRATION ABS, CAL. BIAS CRIFT

INPUT RANGE YALUE RESPONSE DIFF. o OF ZPAN % OF 2FaN
ANALYZER  HIGH 90.71 Ej(/> 0. 71 ag, 7 M /A
PRETEST

~ /\ o~
1D 51,982 R g2 51,98 52,0 M/A
. o~ ¥
TERD 0,00 Coess 0 G N/A

SYSTEM
FRETE=T

SYITEM
POST RUN 2

M

RUN 1 RUN
Co= 0.00 G.00 dvg rers g32 ivatem calibrartion bias.
Cm= .00 .00 Avg uzzcale gas Tys. cal. pias.
Cma= .98 51,98 Upszcal~ 93z roncsntration.
(= Gy 3z oanalsoer Soncentration reading.

fasz= ERR ERR o

133 Cancentration.,

tnalvzer Abzclute Difference = |Anaivoer Tal. Feiponze - Tyi. o Valued
Analyzer Cal, Bias = Analyzer Absalut~ UDif*fer=ncs /7 Zpan = 1o

Syz, Abzealute Difference = [5ys, (al. kezgponse - Analyzer Cal. Responssd
4 y ;
= e ol '

te Differsncs /7 “pan Range « LU0

o .

Svatem Cal. Bias

Drift = (%ys. Cal. Rezponse - Pretest Sys, val. Rezponze) SoTpan o+ a0



ANALYZER METHOD BC CALIBRATION SHEET

BASE: CBC PORT HUENEME RUN NO: GAS-25 ANALYZER: "2
BUILDING: 373 THOMAS PLANT BOILER NO: a SPAN: Sha
DATE: L FUEL: NAT GAS UNITS: %
CAL. BY: 0 LOAD: 2&% RESP TIME:

SPAN GAS GPAN GAS CYLINDER CALIBRATION  ABS.  CAL. BIAS  CRIFT

INPUT RANGE YALUE RESPONSE  DIFF. % OF SPAN % OF -=aN
ANALYZER  HIGH 20,90 20.9 20.9 100,0 N /A
PRETEST

SYSTEM
PRETEST

SYSTEM 9
POST RUN 1 - _
UPSCALE b 3.2 i G

SYSTEM 4
. - C
POST RUN 2 4:0/,)
UPSCALE vy 5 . |

ZERD 0,00 C:// O 0

RUN 1 SN

Co= 0,00 GO0 Avg Zero a3: iwitem calinrartion bias.
Cm= 0. 00 hLUD Avg upscals wr: oiva, cal, hias.
Cma= 3.1 D12 Upacals qa3 . onentration,
L= Zvap qas anal cer concentration reading.
Cagas= ERR cak Caprecnsd a2 cncantration,

tnalyzer Absolute Diffearence = [dnalyier U5l Feaponse - Oyl. Valuel
Analyzer fal., Bias = Analyzer Absolute Lirfaerance / Span * 100

Sys. Absolute Difference = [Sy3s. Cal. Responze - Apalyzer Lal. Response|
System Cal Bias = System Absoluts Dittfearances / Span Range * 100
Drift = (Sys. Cal. Response - Prerest “ys. 14j. Responsze) / Span ¢ 100

Cgas = (C=Co)*Cma/(Cm~Co)



AMALYZER METHOD &C CALIRRATION <HEET

BEASE: CRBC FORT HUENEME RUN NO: GAS=-ZI5 ANALYZER: 72
EUILDING: 372 THNAMAS FLANT BOILER NO: N CPAN: T
DATE : f FUEL: MAT (GAS UNITSr =/
CAL. BY: {1 LOAD: 2%% RESP TIME:

SPAN GAS SFAN GAS  CYLINDER CALIBRATION  ABS.  CAL. BIAS PRIFT

INPUT RANGE YALUE RESPONSE  DIFF. % 0F IRPAN % OF IFaN
ANALYZER HIGH jaa—5 SGOC 499.7 99,9 N
PRETEST cohs

=
o
[
<o
o
1
A
=

4.6 N/ A

SYSTEM
FRETEST

SYETEM e
FOST RUN 1

SYSTEM
FOST RUN

UM T IR

Co= G.an D00 Avg zero aas system calibration Dizs.
Cm= 0T .00 Avg upscal: agas sys. cal. hias.
Cmas= Zaz. i 14219 lpscales gaz concentration.
L= Awagas analvIer concentration readindg.
Cgas= ERR SRR Terrssred gas concentration,

dnalyzer Absolute Difference = lanalvier £5). Responze - Dy, Yalued

Analyzer Cal., Bias = Analyzer Abzoluts Lifference / Zpan * o

. Absolute Differer
tem Cal. Bias = Sy

lll [}

ce o= (Sys. Cal. Responsze - Apalyzer fal. fespeonze.
tem Abzo]

[} _|

%
Sys ute Diffareance / Span Range ¥ L0n

Drift = (Sys. Cal. Response - Fret=sst -ys. (al., Responsze) -/ pan <« lod

Cqas = (C-Coj*Cma/(Cm- Ca)



ANALYZER METHOD 6C CALIBRATION SHEET

BASE: CBC FORT HUENEME RUN NO: GAG-I5 ANALYZER: COZ
BUTLDING: 372 THOMAS FLANT BOILER NO: 0 “FAN: 20
DATE : 4 FUEL: NAT RAS UNITS: ™
CAL. EY: i) LOAD: o2% RESP TIME:

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION  iRS.  rAL. BIAS  DRIFT
INPUT RANGE VALUE RESPONSE  DIEF. % 0F SPAN % OF ZFAN
ANBLYZER HIGH 3 b N/A
FRETEST
MID 11.01 10 10l 5%, | N /A

SYSTEM
FRETEST
UPSCALE 1101 )(,0 Q I besa

SYSTEM
FOST RUN

SYSTEM
POST RUN &

RUN 1 RUN 2
Ca= 0.00 0.00 Avg zern aas system calibration biasz.
Cm= 0.0a0 0.00 Avg upscale gas sys. cal. bias.
Cma= 11.01 11.01 Upscale qas concentration.
€= Ava qas analyTer <oncentration reading.

Caz= ERR FRR (arrected qaz concentration,

i

Snalyzer Abszolute Difference = [Analvier Cal, Response - Cy1. Valuel

fnalyzer Cal, Bias = Analyzer Absolute Difference / “pan + 100

Sys. Aksolute Difference = |Sya. Lal. Response - &nalyzer Cal. Responzs
System Cal., Bias = System Ahzolute Difference 7 Span Range * 100

Drift = (3Sys. Cal. Response - Fretsst Sys. tal. Responsey / Span » 104

f?qa:i = (‘C‘[:O )*Cma/( Cm-Cao
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Metbod S

SEEEEEEE» SAMPLE BOX SET UP

CHECKLIST
DATE:
PLANT : Thomas RUN No.: G 95 -SC — 7
LOCATION: STACK NO: ;
PREP. BY: 3 SAMPLE BOX NO.:
( ) 1. Wash ell glassware with distilled water and then acetone.
( ) 2. Place approx. 100 ml distilled water in the first impinger, &

modified Greenburg-Smith wit
Record exact weight to 1/10 of a gram.

impinger bottom.

-

h straight tube 1/2 inch from the

100 ml distilled water in the second impinger, a

standard Greenburg-Smith impinger (caricell tip). Record exact

Impinger three is a dry modified Greenburg-Smith with straight

Record dry tare weight

175 ml of silica gel in the fourth impinger, =

modified Greenburg-Smith with straight tube 1/2 inch from the

( ) 3. Place approx.
weight to 1/10 of a gram.

¢ ) Aa&.
tube 1/2 inch from the impinger bottom.
to 1/10 of:a gram.

( ) 5. Place approx.
impinger bottom.

() 6. PLACE QUEESBFILTER INTO FI

THE HOLDER.
of filter holder.

Impinger No. Impinger weights

Smooth side o

Record exact weight to 1/10 of a gram.

LTER HOLDER ON THE CYCLONE SIDE oF
£ filter is to face frittered glass

(GRAMS) Tare Initial Final - Condensate
/ 1. 100 ml (;-Ldif. HY | 7779473 SR
A 2. 100 ml 7220 A e s
3 3. Dry 5027 150wl 2T
v 4. 175 g silica gel _ ] 3.4 | 14 iR

«( ) 7.
( ) 8.

Assemble — filter holder.

Assemble impinger bottles and glass elbows so air flows from-a

small hole to a larger hole.

1INDLBC-3960/47  (REV. 11-78)
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ANALYZER METHOD &C CALIBRATION SHEET

BASE: CEC PORT HUEMEME RUN NO: GAS-50  ANALYZER: NOYX

BUILDING: 373 THOMAS FLANT BOILER NO: SPAN: b
DATE: ©/2¢c/9c FUEL: NAT GAS UNITS: PPM

CAL. BY: o 27 - LOAD: 50% RESP TIME:

P

SPAN GAS SPAN GAS  CYLINDER CALIBRATION  ABS.  CAL. BIAS DRIFT
INPUT FANGE VALUE RESPONSE  DIFF. % OF SPAN % GF SPaN
ANALYZER HIGH 90.71 3 / 90,71 90.7 N /A
PRETEST
MID 51.98 S 51.98 52,0 N/A

SYSTEM
FRETEST

SYSTEM
FOST RUN 1
UPSCALE £1.03 5;‘/ y G
.

SYSTEM

RUN | FUN 2
Co= 0,00 .00 Avg tero gqas :ystem calibration bias.
Cms= ERRNL T80 Avg upscaie qas sys. cal. kBias.
Cma= TLLOR BL.9% Upzcals gas concentration,
C= ~uey ogas analyrer concentration roeaaing,
Lgas= EER PR Dirrecred gaz concentration,

Analyzer Absclute Difference = |2nalyesr (al. Response - Cyl. valusl
Analyzer Cal. Bias = Analyzer &bzciute Diftarence / Span + 100

Y]

-

fal. Responze - Analyzer Cal. Response]

~;
a0t

Abzclute 0
syztem Cal. Bia Dif ferencs ;/ ‘:,pan Ranqe « 100
Drirt = (Sys. Cal. Respanse - Pretest Sys, (al. Response) / Span « 100

fgas = (C-Co)*Cma/(Cm-Ca)



ANALYZER METHOD 6C CALIBRATION <HEET

BASE: CBC PORT HUENEME RUN NO: GAS-50 ANALYZER: 02
BUILDING: 373 THOMAS PLANT BOILER NO: 0 TRAN:

DATE : " FUEL: NAT GAS UNTT S
CAL. BY: U LOAD: 50% RESP TIME:

SFAN GAS SFAN GAS CYLINDER CALIBRATION ABS. CAL. BIAS ORIFT
ITNFUT RANGE VALUE RESPONSE DIFF. % OF SPAN ™ OF ZFap

ANALYZER  H16H 20,90 280/ 0.9 00,0 M/ A
FRETEST

- -3
UP<CALE 12 3, (0 S M

SYETEM

o C}
FUST RUN | Zed

1
or 310 oy 4 T
URPSCALE .12 ;3/<p~ ( a.0

ZERD 0,00 Cel o 8o

SYSTEM -
FOST RUN 2 <

.....

Ioalse 3T oiys. Cait. oiaT,

183 concentration.
n

£= i w3z oAnaluzer concENTraTioa caszging.
Cqas= ERR chb Dorrecrea a3z copcentrantion.

nalyzer Absolute Difference = [3naiyuier (a1, fezponze - b, Valye|
trnalyzer Cal. Bias = Analyzer Absoluts Ditference © Tpan o« o

/%2, Abzclute Difference = |Sys. Lal. Responss - fnsl,zer (5], Response|
svstem Cal, Bias = System Absolute Differsnc= / “ran rapme « 100
Drart = {Sys. Cal. Response - Pretest Sys. Cal. Fesponze; / pan * 100



ANALYZ7ER METHOD &C CALIBRATION SHEET

BEASE: CBC PORT HUENEME RUN NO: GAS-50 ANALYZER: 2
BUILDING: 373 THOMAS FLANT EOILER NO: 0 LPAN T
DATE: (i FUEL: NAT GAS UNITS: 2FM
CAL. BY: fi LOAD: B50% RESP TIME:

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION ABS. CAL. BIAS ORTFT
INPUT KAMGE VALUE RESFONSE DIFF. “% OF SPAN  “n OF “FaN

ANALYZER HIGH Ao O 4997 99.9 N/ A
PRETEST ety

SYSTEM A
FRETE=T 9

SYSTEM e
POST RUN 2 5 ¢

RUN | RUN 2

Co= 0,00 0,00 Avg Zero as system o alibrarioe igs,

Cm= 0.00 GO0 Ave upscale a3 iys, cal. roas,

ma= 243,10 242,010 Hlpzcaie gas Coincentration,

L= v a2z analvzser caoncsnrearion coading.
Coas= ERR ERR Correcread aas copcentrarion,

Analyzer Absolute Difference = [Analvier fal., f2zpoanze - 0.1, Vajue
fnalvzer Cal. Bias = Analyzer Abszolute Differ=ncs © Tpan « 100

B3

Lal. Kesponsge - dnalyrer Cal. Responsel

Sys. Absolute Diffarence = =
as = Tute Difference ¢ “pan Range * 100

System Cal. B
Orift = (%ys. Cal. Response - Pretest Zys. Cal. fesponse) / Span * 100

Cgas = (C-Co)*Cma/(Cm-Ca)



SMALYIER METHOD 6C CALIBRATION “HEET

BASE: CEBC PORT HUENEME RUN NO: GAS-50 AMNALYZER :
BUILDING: 373 THOMAS FILANT BOILER NO: ] SPAN:
DATE : i FUEL: NAT GAS UNIT =
CAL. BY: i . LOAD: 50% RESP TIME:

SPAN GAS  SPAN A% CYLINDER CALIBRATION ABS. CAL. EIAS CRIFT
INFUT FANGE YALUE RESPONSE DIFF. % O0F SPAN ™% OF SRy
ANALYZER HiGH 0 0.0 /A
PRETEST

SYSTEM
FRETEST

e
()
fa]
x>
i
m
—
—
o
—
~
X
=
~
I

SYSTEM
FOST RUN 1

SYSTEM
FOST RUN 2

UPSRALE toul 0.5 p 0.0

ZERD Q.00 C " 0.0 ,

RUN 1 FUN 2
Co= 0.00 .00 Ava zzre y3: custem calibration bias.
Cm= (.00 G000 A
Cma= 11.01 11,01

DEoE s vy

T 3ys. cal. bias.
= 13% oconcentration,

= PN E o araicoer concentration reacgye g,
Lgasz= ERR ERFA rr=st=7 43z cancentration.

N

‘nalyzer Abscolute Difference = alsier 31 Responze - Tyd. Jgiue
‘ ;
§

!
fnalyzer Cal. Bias = Analyzer Absolurs Uiffarepce / “pan + 1u0

Sys. Absolute Difference = [3ys. Lal. Feiponse - Analyzer fal, Fesponsel
pvatem Cal. Bias = System Absolute Differens-s / Span Ranqe + a0

Orirt = (3ys, Cal, Response - Pretest S,z {31, Responss) / Span s lui
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A S)MPLE BOX SET UP

CHECKLIST

DATE:

PLANT: Jomres

LOCATION: ‘
PREP. BY: IR )
()

« ) 2.

. RUN NO.:

(A5 -25~/

STACK NO:
SAMPLE BOX NO.:

1. Wash all glassware with distilled water and then acetone.
Place approx. 100 ml distilled water in the first impinger, a

modified Greenburg-Smith with straight tube 1/2 inch from the

+ 3impinger bottom.

standard Greenburg-Smith impinger (caricell tip).
weight to 1/10 of a gram.

tube 1/2 inch from the impinger bottom.

Record exact weight to 1/10 of a gram.

Place approx. 100 ml distilled water in the second impinger, a
Record exact

Impinger three is a dry modified Greemburg-Smith with straight

Record dry tare weight

Place approx. 175 ml of silica gel in the fourth impinger, a

modified Greenburg-Smith with straight tube 1/2 inch from the

( ) 4.
to 1/10 of.a gram.
¢ ) s
impinger bottom.
) 6

THE HOLDER.
of filter holder.

Impinger No. Impinger weights

(GRAMS)

X~ 1. 100 ml

X-2Z 2,10 ml
X-3 3. Dry
X=Y 4 1154

—_——

() 7.
() 8.

11NDLBC-3960/47  (REV, 11-78)

Record exact weight to 1/10 of a gram.

PLACE il FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF
Smooth side of filter is to face frittered glass

L

silica gel

TOTAL
102. 7

Tare Initial Final - Condensate
5722.0¢ | (1.0 74.51
Sy7.94 |5¢2.52| 15.C%
y71.24 \W13.001 1K
Cbo.o! |LLC.36 (.35

IV

Assemble _ filter holder.

Assemble impinger bottles and glass elbows so air flows from a
small hole to a larger hole.
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ANALYZER METHOD &C CALTERATION QHEET

RASE: CBC PORT HUENEME CUN MO GAS-TE ANALYZER: MNOX
BUTLDING: 373 THOMAS PLANT EOTLER MO SPAN: 100
DATE: ‘25352577f5957 FUEL: MAT GAS UNITS: FPM

A oy Ay TEE, ngeage .
AL BY: f;7‘)<7"’ - LOAD: 7T RESP TIME

SpaN GAS  GPAN GAS CYLINDER CALIERATION AR CAL. BlAS ORIFT
THRPUT RANGE VALUE RESFONSE DiF-. LOGF TRAM " OF ZPAN

TYOTEM
FOST RUN I
UPSCALE £1.983 O 0 0

Y STEM
FIST RUN 2
UPSCALE 51. %% <

RN 1 AR
LCo= .00 Sonn A ozero gas Syitem calibration pias.
Cm= g,0u Lo Avg upscale qas ivs. cal. bkiasz.

Cma= REE S1.00 upscals gas concentration.
C= Ly ogas analyzer capcentration reaaind.

. - v
nr TEE Verrpasted gas contantration.

Analyzer Abzolute = tapalyzer fal. Tesponze o R
aralyzer Cal. Bias Apzolute Differsncs coan’ e
e A TEr 3 b. e Inon Za

Sman hanags ¢

Fespaonse)  fowan s 10D




BA

BUTLDING:
DATE:

CAL.

SPAN
INFU
ANALYZ
PRETE®

ANALYZER METHOD &0 CALIFRATI

SE: CBC FORT HUENEME RUN NO:

273 THOMAS PLANT BOILER NO: < :
] FUEL: MAT A% 1
BY f LOAD: 75% RESR T
Gac  GFAN GAS CYLINDER CALIBRATION  AES. sy
1 FANGE VALUE RESPONSE  DIFF. +
ER HIGH ap.a0 2009 20,9

T

—
lap o= 0

oM SHEET

ANALY

ZER: 02

PAN: 203
ITS: ™

iME:

S1AS ORIFT
se Ay e OF SPAN
EAY ”‘ A

MID e 3L 3.116 E N/A
ZERQ 0.00 C} 0 , A
SYSTEM 2
FRETE=T
W=y 217 ) - ;4 ’
SCALE 22 u L
ZERD 0.00 Clj 0 .
SYSTEM R
e .V
POST RUN 1 2
HescaLk 2,12 \_:)7‘,.:/’ 0 O
- - { .
ZERD 0.00 Co 0 -
SYSTEM <Zvyc-
POST RUN 2
UPsC 7.1z P ) , 0
[PEEALE R
ZERD 0,00 C’f 0 0Ly ,
RUN 1 RUN <
Co= 0,00 GLul Avg zern azE iy Item ~alibraticn hias.
Cm= (.60 100 Ave upscals a3 osvs, cal. bias.
ma= sl ‘ Jpzoais gz cancentration.
L= Avip aas anadoner “cncentration readind.
Lyas== FRE TRR Uarrecrad azzocoocentration.
Analyzer Absolute Differencs = lAnalyTer 31, Hesponse - Cyl. vatue!
Analyzer Cal. Bias = Analvzer fbzolute Lirference / Span * OO
/

Sys. A
Syzstem

baolute Difference = |5ys. rfal. Fezponze - analyzer fal. hesp nze|
Cal. Bias = System Ahzelute Diffarancs / tpan Range < 100
= (&ys. Cal, Responze ~ Pratest Syz, [al. F=sponse) Tpan ¢+ 100



ANALYZER METHOD &C CALIBRATION SHEET

RUN NO:
BOILER NO:
FUEL:
LOAD:

FORT HUENEME
THOMAS FLANT

b

EASE S
BUTLDING:
DATE:
L. &Y:

GAS-75
0
GAS

CcBC
372

ANALYZER:
SPAN:
UNTITS:
RESP TIME:

NAT

CA i) 75%

SpAN GAS  SFAN GAZ  CYLINDER CALIBRATION 8BS, rAL. EIAS
[PUT FANGE VALUE RESPONSE  DGIFF. % 0OF SFaN
ANALYZER  HInH 499.7 <0 499.7 49,2
FRETEST
MiD 248.1 2 24301 49,6
IERD .00 ¢ 1 :
s TeEM
PRETEST
P SCALE 24810 280
ZERD n.oo ¢
1
SCALE 48,10 T
UPSCALE 245,10 250
3 - - - \
ZERD 0,06 S i
Y S TEM coC
FRsT RUN 2 -
WFECALE 243,10 250 0 N
ZERD 0.00 S ) i

s
-

R
Cos= L0 .00 Avg Tero 3as system calibrarnion
fm= iy 0.00 Avq upscale gas 3y3. cal. ciz2z.
Cma= BRI 243010 Upscale qas concentration.
= five gas analyoer coancentranion
Lgas= CRE EF Cepracted qas concentraticn.
tnalyzer Abscluts Differesnce = (Analuzsr Cal. Responss -

tralyzer Cal. Biaz = Analvzer dbszolute Difference Span e

Abzsalute DIt [5ys. fal.

ference = kesponse - Analyzer o3
tem Cal. Biaz = System Abzolute Ditference / “pan Hanas »

wys, Lal. R=zponie:

Cgas = (C—Co)*Cma/(Cm—Co)

SO0
EM
T T
Ui
GF LRAN
a4
A -
nNAA
[
4
;
T
% a3 =
a1 1';
2 3



AMALYZER METHOD GC

BASE: CBC FORT HUENEME

EUILDING: 373 THOMAS FLANT
DATE: i
CAL., BY: 0

cpaN GAS  SPAN GAS  CYLINDER
INPUT FANGE YALUE

ANALYZER HiGH
PRETEST

ZERD 0,00
SYSTEM
FRETEST

UPSCALE 11.01

ZERD 0.00

(E Y ‘;) T F ?’1
FOST RUN 1
UPSCALE

SYSTEM
POST RUN 2

JERD i, 60

BN LN 2

Co= G0 a9, 00

Cm= XRTE TR

fma= R Y vl.at
(=

Cgas= -CR T

tnalyzer Absolute Differencs

CAUIBRATION 2HEET

RUN NO: GAS-79%
EOILER NO: y

ANALYZER: ©0C
SPAN: o0

FUEL: NAT GAS UNTTS: ™
LOAD: 75% RESP TIME:

CALIBRATION ABS
REGPONSE DIFF.

Avg zsro Qa3s system calibration hias.
fva upscale gas 3ys. cal. hias.

pzcale qas concentration.,

Ave gas analyzesr conc entration r2ading.
C-rrectad gas concentraftion.

(Anaivzer Cal. Respons® = Tylo o vatusi

Analyzer Cal. gias = Analyz=r fAbsolufe Differencs / pan * 100

Sy 3 Absolute Difference = [<ys. Lal. Response - Analyzer Cal. Rz=ponse
System Cal., Bias = System Abzolute Difference / Zipan Range = 100

Orift = (Syz. Cal. Responss - Pretest Sys. Cal. Responsze) / Gpan + 100
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Methbod 7

SAMPLE BOX SET UP

CHECKLIST
DATE: 7/ 4 C’/ q 0
PLANT: 7AH0rma s
LOCATION:

PREP. BY: J??//J'/M .

RUN NO.: GAS

-1700 -/

STACK NO: Be

icer~ |

SAMPLE BOX NO.:

() 1. WVash all glassware with distilled water and then acetone.

( ) 2. Place approx. 100 ml distilled water in t
modified Greenburg-Smith with straight tu

he first impinger, &
be 1/2 inch from the

. impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second
standard Greenburg-Smith impinger (caricell tip) .

weight to 1/10 of a gram.

( ) 4. Impinger three is a dry modified Gree
tube 1/2 inch from the impinger bottom.

to 1/10 of-a gram.

( ) 5. Place approx. 175 ml of silica gel

impinger, 28
Record exact

nburg-Smith with straight
Record dry tare weight

in the fourth impinger, a

modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a

() 6. PLACE —FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF

THE HOLDER. Smooth side of filter

e )
g G

of filter holder.

Impinger No. Impinger weights

gram.

ia to face frittergd glass

(GRAMS) Tare ‘ Initiél' Final ~ Condensate‘
S | |
/ 1. 100 ml i OLMJ?Z (g L5
2 2. 100 ml 637-25| b(3.83] 20 (e
3 3. Dry s00-77 504,341 3. L4 TOTAL
7 4. 175 g silica gel _ 23,29 9a V| 7492 liek.k?

o

t )Y 7. Assemble_filter holder.

( ) 8. Assemble impinger bottles and glass elbows so air f

small hole to a larger hole.

1IND-CBC-3960/47  (REV. 11-78)

lows from a
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RETES T
NO FLew

BASE:
BUILDING:
DATE:
CAL. BY:!

CceC
ol 2

Sl

PORT
THOMAS

g7l

“PAN GAS
7ANGE

PRETES

UP=CALE

ZERD

SYSTEM
POST RUN 2
UPSCALE

RUN 1
0.00
G.00

Co=
Cm=

Cma= 51.393
=

ERR

Cqas=

tnalyzer Absolute bifferences =
Analyzer

inaiyzer Cal. Bias =

BV Absclute Differ
z Bias = 5

HU

SIS

n

1]

(%)

NEME

LANT

YALUE

i
51.9%
nLun

i

RUN 2
0,00
T, 00

SRS

Il
x

T @

|
.m Ab

ayE. =
clute Difference

>3

JEAK CHEC KOECCD

GETEN. 10 N LR et

RUN NO:
EOILER NO:
FUEL:
LOAD:

GAS-

MAT
1 00%

CYLINDER CALIBRATION ABS.

KEZPONSE CIF

ANALYZER METHOD &C CALIBRATION =SHEET

100 ANALYZER:
SPAN:
UNITS:

RESP TIME:

GAS

BIAS
SPAN

<D / in, 71 30,7
P
- .-
Sz 61,95 52.0
0 0.4

==
Avg zero 4as Y3
4vg upscale gas

32 ilpscale qas cond

Sva gasz analyzer

Tevrected

4a [ a]

HGX

Lo
PEM

3227'753:?

DRIFT

% OF ZFPAN

tem calb

3
apntration.

concentrT o
peentrat o,

tinalyzer Cal. Respanss Cy
abzeolute Diffarence . pan @

Cal.

- Adnal,z=r &

=
-

/ Span Fana=

Responss:

e
ys. cal. boaz.
n

|

Response)

tan

pan * L a0

<

D
T

s34



ANAL

LBC OFORT HUEMEME
372 THIOMAS FLANT

.l

BASE:
BUILDING:
DATE:
CAL. EBY:

SPAN GAS CYLINDER

¢ZER METHOD 6C CALIBRATION ZHEET

by

RUN NO:
EQILER NO:
FUEL S
LOAD:

GAS-100
0

MAT GAS

100%

ANALYZER:
SPAN
UNITS: ™

RESP TIME: 25 R 4

CALIBRATICN

INPUT NGE YALUE RECPONSE DIFF E3 SpAN % 0F 1FAN
ANALYZER HIGH 20,20 20.Y S 100.0 N/ A
PRETEST

- 4 - I

MLD 116 '5"/ R = 14.9 N/A

ZERD 0.00 G: N 0. N/A
Y STEM
PRETEST

P ECALE E =2 3 S M/ A

ZERD G.00 C. ) f/A
oY STEM
pOST RUN

DRPSCALE 1 2,7, y i

7€ ORI o :

ERO B s ) )

SYSTEM
POST RUN &

Ve SCALE 1o .3 . v

JESCALE @ ;?’2 g

TERND GO0 (?(/ 0 5 i

RUM L RN 2
{o= ,on A, 00 Awe Zero 32% 2 em 2litranion bias
Cm= IRV G0N0 Ave wpicalr G2 3VE caf. iz,
Cma= ERR T.17 Upzcals a3 A entration
L= Avag 133 anal . It p-entrznisn reading.
Cqaz= ERR SRR orrecnEd G235 mentranion

Analyzar Absolute Difference < Vanalyoer C30. CEIponse b value |
Analyzer fal. Bias = AnalyzIer Apsolute Liff=r=ncs pan ¢ LU
Sys. Absolute Difference = |Sys. tal. e Apaiyzer Lal. Response |
System Cal. Bias = Syatem Absoiute Diffsrencs “an Range + 100

Fezponze) [ Span * 100



ANALYZER METHOD oC CALIBRATION

BASE: CBC FORT HUENEME

7
)

DATE:
Cab. BY:

SFAN GAS

BUILDING: 373 THOMAS PLANT

CYLINDER CALIBRATION

RUN NO: GAS-100
BOILER NO: 0
FUEL: GAS
L0OAD:

NAT
100%

SHEET

ANALYZER: i
SPAN:
UNITS:
TIME:

rEM

RESP

BIAS

¢S P

ipPUT A VALLUE RESPONSE DIFF SPAN 7w OF AN
ANALYZER HIGH 19575 SCO 199.7 99,9 /A
PRETEST SCieS
MID 243.1 2<(C 2431 49.6 N/A
IERG 0. 00 O 0y 0,0 MA
SYSTEM
PRETEST
UPICALE 243,10 24T 0 v N/ A
7ERO 0,00 o ] ) N7 A
OYSTEM
POLT RUN |
P S/ JARL10 e ' 0 9
IPSCALE 43.1 ASS . /
JERQ (0,00 by J i
SYSTEM
POST RUN 2 —
UPSCALE "33 255700 . 3
JERD aLan 0 LU 0
- B /O ) .
RON 1 RUN 2
Lo= i, a0 G.00 Ave zero gas system ~alibration bias.
Cm= 0. .00 Avg upscale 3as =YE. cal. bias.
ma= zA2, 10 243,10 Upscale gas concentration.
L Avag gas analyzer concentration readini.
Lgaz= ERR PR Corrscted gas concentratioan,
Analyzer Albzolute Difference = %Ana‘ly:er Cal. Reszponze Cyl. vatusd
Analyzer Lal. Eias Analyzer Absolute Difference pan ~ Lov
Gysz. Absoluts Difference = |Sys. Cal. Response = analyzer Cal. ~oIponidg
System Cal. Bias = Systeam Ahsolute Difference / span range © ‘
Drift = (Sys fal. Rezponse - Pretfest Sys Cal. Responze) an o+ 1o

R

<.

\” .



ANALYZER METHOD &7 CALISRATION SHEET

sAGE: CBC PORT HUENEME RUN NO:D GAS-100 ANALYZER: COZ
BUILDING: 373 THOMAS PLANT BOTLER MO 0 SPAN: 20
DATE: it FUEL: NAT GAS UNITS: %
CAL. BY: 0 LaaD: 100% RESP TIME:  J00 SN

SRAN GAS  SPAN GAS CYLINDER CALIBRATION - %BS.  CAL. BIAS  DRIFT
INPUT RANGE VALUE CESPONSE  DIFF. % OF SPAN % OF SPAN
ANALYZER HIGH i 0.0 N/A
PRETEST
MID 11.01 /) C 1.0l 55. 1 N/A

UPSCALE 11,01 /(3,67 0 g0 N/A

SYSTEM
FOST RUN 1
UPSCALE 11.01 /[‘é, i SR 0

2 STEM
£nsT RUN 2

RUN 1 RUN 2
Co= i Do 0.00 Avg zero gas system calibrat

cn o mias.

14
0.00 Avg upscale gas 3y3. cal. bias.

Cm= L0
tma= RN 11.01 Up=zcals gas concentration.
L= Avq gas analyzer concentration SRV RN

Faf Corrected gas concentration,

Anglyzer Absoluns Niffarence = Analvzer Cal. Responzs - Tt vaiasd

Bralyesr fal., Eias = analyazer shsolute Difference / Span * LR

Sys. Absolute pifference = onse ~ Analyzer Fal. nesponie|
2 nce / Span Hanqe * Luy

System Tal., Eias = Sy ke
Grifr = (Sys. Cal. Response - Pretest Sys. Cal. Response) / “pan * 100

Cgas = (C—Co)*[ma/(ﬂm-ﬂoj
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Mettod 7

QR SPMPLE BOX SET UP

' CHECKLIST

Jhomas

DATE:
PLANT:
LOCATION:
PREP. BY:
() 1.
« ) 2.
¢ ) 3.
( ) 4
¢ ) 5.
() 6.

Tmpinger No.

X/
X~ 2
X = ¢

1INDLBC-3960/4T

-

RUN NO.: O/ & ~-25 -/

STACK NO: -

SAMPLE BOX NO.:

Wash all glaseware with distilled water and then acetone.

Place a8pprox.

jmpinger bottom.

Place approxX.
gtandard Greenburg-Smith impinger
weight to 1/10 of a gram.

100 ml distilled water in
modified Greenburg-Smith with straight
Record exact weight to 1/10 of a gram.

100 ml distilled water in the second
(caricell tip).

the first impinger, &
tube 1/2 inch from the

impinger, 8
Record exgct

Impinger three is a dfy modified Greenburg-Smith with straight

tube 1/2 inch from the impinger bot
to 1/10 of-.a gram.

Place approx. 175 ml of silica gel
modified Greenburg-Smith with strai
impinger bottom.

'PLACE G FILTER INTO FILTER HOLD
THE HOLDER. Smooth side of filter
of filter holder.

Impinger weights

tom. Record dry tare welight

in the fourth impinger, a
ght tube 1/2 inch from the

Record exact weight to 1/10 of a gram.

ER ON THE CYCLONE SIDE OF
is to face frittered glass

(GRAMS) Tare Initial Final '1 Condensate

1. 100 ml | gem o oL CH LY

2. 100 ml § e T \L'}'Fff iy T

3. Dry N \Lz’lc,_nz, 3 (5 TOTAL
4. 175 g silica gel Loyt \‘7(0-{;‘( Jo S . e

— 4

Assemble “ filter

Assemble impinger bottles and glass
small hole to a larger hole.

(Rev. 11-T8)

holder.

elbows so air flows from a
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ANALYZER METHOD 5L CALIBRATION SHEET

ASE: CBC PORT HUENEME ZuN MDD OIL-25% ANALYZER: nUX

BUILDING: 273 THOMAS PLANT EOILER MO TPAM! S
GATE: FUEL: OIL UNITS; FFM

CAL. BY: CoAD 25% RESP TIME:

e 0T

SEAN GAS  GPAN GAS CYLINDER CALIBRATIGH ABS.  CAL. BIAS  CRIFT

INFUT RANGE VALUE SECEOMSE  DIFF. % OF SPAN 7 of TEED
ANALYZER HIGH 3.7 e 203.7 1.5 N A
PRETEST e s

wy

; —
UPSCALE 121,10 A 0 oL s

ZERO 0,00 C 0 0.0 sS4

SYSTEM
POST RUN 1

SYSTEM
POST RUN 2 o
UPSCALE 131,10 (2.5 o 0.0 o

Co= G, 00 R.00 vg cero A43F system calibration bias.

Cm= O, a0 g0 Awg upzcats aai 3y, cal. bhias.
Cma= 151,14 131,10 o¥: ceancentration,

Poner copesntration reading.
-oncentration.

analyzer Absoluts Difference = pAnalyz=r Sal. Reaponse - Lyl Valuej
Anaiyzer Cal. Eias = Analyzer shEoiute Diffsrencs o Gpan 160

SYI. Absolute DiTference = .sponie - inalyzer cal. Responss|

Tystem Cal. Bias = Sys solute Differsnce / tpan Rangs * 100

Drift = (%ys. Cal. Responze = Cratest Sys. Lal. iesponse) / Span * 100

Coas = (C-Co)+ima/(Cm-Co)



ANALYZER METHOD 6C CALIBRATION SHEET

BUTLDING: 373 THOMAS PLANT BOILER NO: 0 SPAN: .
DATE : i FUEL: OIL UNITS: %
CAL. BY: LOAD: 28% RESP TIME:

BASE: CBC PORT HUENEME RUN NO: OIL-25 ANALYZER: 2
7

SPAN GAS  SPAN GAS CYLINDER CALIBRATIGON ABS. CAL. BIAS DRIFT
INPUT RANGE YALUE RESPONSE GIFF. % OF SPAN % OF <SPAN

ANALYZER  HIGH 20.90 L) 20.9 100.9 N/A
PRETEST o
MID 2,116 = 3.116 14.9 N/A

UP=CALE 3012 S/ b .0 N/A

FOST RUN 1 <9 2q, G
P

SYSTEM >y
POST RUN 2

RN 1 RUN 2
o= G.oo 0.00 Avg zero ass :ystem calibration bias.
Cm= Lo 29.00 Avg upscales 923 zv=. cal. bias.
Cmas= ol 2012 Upszcale gas concentration,
= fvg gas anal,zer <oncentration reading.
Lgas= LFR RE Corrected 933 concentration,

fralyzer Abhsolute Difference = tAnalyzer Cal, Hewponsse - Cyl. Value

wpan o« 100

o

Analyrzer Cal. Bias = Anaiyzasr Shzolute Diffarens

Iy3. Abzolute syi. Cal, Responss - inaiyzer cal. Response
z e

Lystem Cal., Bias ste olute Differences / “nan Range * 100
; 1

/ Span * 100

/



ANALYZER METHOD ST CALIBRATION SHEET

BASE: CBLC FORT HUEMEME RUN Nz 0IL-25% ANALYZER: <0
BUILDING: 373 THOMAS FLANT EOILER NO: { SEAN: T
DATE : » FUEL: 0Olt UNITS: ©&M
CAL. EY: il LOAD: 5% RESP TIME;

SFAN GAS  ZPsN A% CYLINDER CALIBRATION ARS. CAL. BIAS DRIFT
INPUT FAMNGE YALUE RESFONSE OIFF. % OF SPAN % OF SPaN

ANALYZER  HIGH i99.7 <O 199, 7 99.9 N/A
PRETEST

FRETEST ‘

FOST RUN 1

UPSCALE 2Ag. 00 e Ky 0 0.0 4

SYSTEM el
POST RUN 2

RUN 2

0.00 Avy zero gas m calibraticr nizz,

cal. kiaz.

3
00 Aveg upscale ga 3
tration,

Cmas= IamL o 48010 Upscale gaz oo
L= Avg gas analyzer concentration razding,

Cgas= TR ERR Corrascted gas concentraticon.

Analyzer Absolute T ffzapap-s = [Analyzer Cal., Rezporae - 70 5 el
Analyzer Cal. Eiss - snsi.

er Abzolute Difference -+ Tiagpn - oo
Sys. Absolute Differspce = [Zys. Cal. Response - ingiyzer T4, Fezponse
System Cal. Bias :

=m Abzoiute Difference [/ Upan Ranqe > 100

0
=<
i

(]
51
2
T
L

> ipon

bH

=) / tpan + 100



ANALYZER METHOD 6C CALIBRATION <HEET

BASE: CBC PORT HUEMEME RUN NO: OIL-25  ANALYZER: 107
BUILDING: 273 THOMAS PLANT BOILER NO: 0 SPAN:

DATE : G FUEL: 0OIL UNIT::
CAL. BY: 1 LOAD: 25% RESP TIME:

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION ABs. CAL. BIAS R
INPUT RANGE VALUE RESPONSE DIFF. W OF SPAN % OF

MID 1.0l [/ 11.01 55. 1 N/A

ZERD 0,00 C 0 0.0 M /A

SYSTEM
FOST RUN 1
DFSCALE 11,01 {C +f 0 0.9 0

RUN 1 RUN 2
Co= 0,00 0.00 Avg zerc gas :vstem calibration bias.
m= 0,00 0.00 Avg upsceis qas zys. cal. bias.
Cma= L. 11,061 Upscale
L= Avg gas anzi.Isr concentration reading.
ERR Correctad gz

G3T concentration.

a2
=1

Tncentration.

dnalyzer Absoluts Differsnes = [Analvzer 57, Fespanse - Cyl., Value)
tvzer Tal, Bias = Analyzer Absolute Dif<wrence / Ipan + 100

Syz. Absolute Difference = jSys. Cal. Fesponze - Anaijyzer Cal. Fezponss
Tystem Cal. Eias System Absolute Diff=rence . Zpan Range = 100

-
=
=
.
H
Xl
~
(Y3
-
w
=
a
Ui
o
&
>
EN]]
@
i
g
3
13
(ud
N
o
d
~l
i

Cal. Rezponse) / Tpan +« i
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Record exact

Record dry tare weight

MHettbod &
4EEE» SAMPLE BOX SET UP
: CHECKLIST '

DATE:

PLANT: T otz RUN NO.:

LOCATION: STACK NO:

PREP. BY: ) SAMPLE BOX NO.:

( ) 1. Wash all glassware with distilled water and then acetone.

) 2. Place approx. 100 ml distilled water in the first impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
. impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second impinger, a
standard Greenburg~Smith impinger (caricell tip).
weight to 1/10 of a gram. )

( ) 4. Impinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom.
to 1/10 of:a gram,

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

“( ) 6. PLACE M3 FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF

THE HOLDER.
of filter holder.

Impinger No. Impinger weights

Smooth side of filter is to face frittered glass
o

(GRAMS) Tare Initial Final Condensate

i i 1 oy Ty P

\ 1. 100 ml ST 44 oy s

2 ’ . + . ayes I I‘__

2. 100 ml Lo by |7y | e

3 3. Dry SC:/»’ . t\‘S) Lj—" ':Z/ —”f/ K TOTAL

U 4, 175 g silica gel - 7F3E,Cﬂf M;h?¢2%> i S0
. e

¢ ) 7.

( ) 8.
small hole to a larger hole.

1IND-LBC-3960/47  (REV, 11-78)

Assemble — filter holder.

Assemble impinger bottles and glass elbows so

air flows from a
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ANALYZER METHOD &C CALIERATION SHEET

BASE: CRC FORT HUENEME RUN NO: OIL-50 ANALYZER: MNOX
BUILDING: 273 THOMAS PLANT EOILER NO: SPAN: SEq
DATE: FUEL: 0IL UNITS: FFM
CAL. BY: LOAD: &0% RESP TIME:

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION  ARBS.  CAL. BIAS DRIFT
INPUT FANGE VALUE RESFONSE  DIFF. % OF SPAN % OF SPAN
ANALYZER HIGH 203.7 2077 I03.7 R1.5 N/A
PRETEST
MID 131.1 j 22 131.1 52.4 N/A

ZERD 0.00 - i 0.0 N/A
SYSTEM
FRETEZT

LY STEM
POST RUN 1
UPSCALE 121,10 3¢ : 90

SYSTEM
FOST RUN 2
UPSCALE tat i P 0 0,0 i

w

/ztem calibration oia

ys. cal. bias.
Tenocantration.

C= ar oconcentration r=ading.
Cgas= ERR ER 7 concentration.

ponze ~ Cyl. Valuej

inalyzer Absolute Difference = fnaivier i37, Re
t e / Gpan < 100

fnaiyzer Cal., Bias = Anaiyzer Abzoliute LiFY

Absolute D3
“atem Cal, Bias

cal. Sezponze - Analyzer Cal. Response

5

-

Difrerence ;s Span Range < |00
Drirt = (Sys, Cal. Response - Pretest Tuz, (4], Response) / Span * {00

Lgas = (C-Loj*Cma/{Cm-Lo)



ANALYZER METHOD il CALIERATION SHEET

BASE: CBC PORT HUENEME RUN MO DIL-80 ANALYZER: 02
BUILDING: 272 THOMAS PLANT BOILER NO: Al
DATE : 0 FIJEL . Q1L

CAL. BY: ] LOAD: B0%

SPAN GAS  SPAN GAS  CYLINDER CALIBRATION ABT. CALL. BTAS DRIFT

INFUT RANGE VALUE RESPONSE DIFF, T OF SFAN % 0F SPAN
ANALYZER HIGH 20,90 22(0(:7 20.9 fog, o /A
FRETEST

SYSTEM Y
FOST RUN 2

UPSCALE 3.1z el U

RUM 1 RUN 2
Cos= 0,00 0,00 Avg zerc E
Tm= L0 .00 Avg upscale ga
Ums s .12 Upscale =
= Avg gas anal
L Jase bRk RR Corrected ga

stem calibration tiasz,
cal, bias.

ration.

W
1]
0y

[id 5 o ~<
01
I AT
3
~+ i

roconcentration ~=adyoa,

concentraLion,

Analvzer fbhsoiuts Differapcs = ldnalyzer Cal. Res
f C

Anagivzer Ua ciaz = Analyzer Absolute Differenc

sya. Absolute Difference = iZys, Cal. Re e - Analylsr Lag, Fesponse

=
system Cal. Bilas = Syitem Abzolute Differenc

bDrife = (Sys, Cal. R

T
15
(¥}
P
i

Ipon: Fretest Sys, Cal. Response) / “pan * 100

Cgas = (C-Co)*fma/(Cm-Co



WNALYZER METHOD 60 CALIBRATION THEET

BASE: CEBC FPORT HiENEME RUN NQ: OIL-%0 ANALYIZER:

BUILDING: 372 THCMAS FLANT BOILER NO: u F
DATE : i} FUEL: aIL LN 5

CAL. BY: i LOAD: B RESP Tleik:

N G

SRAN GeS SFAN GAS JYLINDER CALIBRATION ARG,
ITNFUT ANGE VAILUE RESPONS Dl

ANALYZER  HIGH 4a99.7 o0 199, 7 ) A
PRETEST B
MID 43,1 <L SEE 49,6 A
ZERD .00 L 0 0.0 M/A
CNS T
7T e
A <
ETE:

SSTEM
FUST RUN 1 S
UPSCALE LN 250 0 v

. il
-y
ol
- <5
&

RUN 1 SN
0,00 GG
.00 RN
.10 N T

5 system calibraticn i

g
o

gqas sys. <al. £iaz,

concentration,

analyzer concentratizn rosginy,

Fgas = (C-Lo)*«Cma/(Cm-Co)



ANALYZER METHOD 6C CALIBRATION =HEET

BAS L FORT HUENEME RUN NO: OIL-5B0 ANALYZER: il
BUILDING: D THOMAS PLANT BEOILER NO: 0 SPAM:
DATE: 1 FUEL: OIL UNITZ:
CAL. BY: i LOAD: 50% RESP TIME:

SPAN GAT  TPAN GAS CYLINDER CALIBRATION  ABS.  CAL. BIAS  ORIFT
INPUT R ANGE YALUE RESPONSE  DIFF. % OF SFAN v 0F 070
ANALYZER  HIGH 0 a0 N A
PRETEST
MID 11.01 [ 11.01 551 HyA

SYSTEM
POST ARUN 1
UPSCALE 11.01 [l

SYSTEM
POST RUN 2
UPSCALE 1.0l il | 0 o

Co= 0,60 LU0 Avg zero gas system calibrarion bias,
Tme 0,00 .00 Avy upscals gas sys. cal. Lias.
Cmas ti.0t 11,00 Urscale gas concentration,
= 3o analyzer concentration reading.
Lgas= trR CER forraorned 9335 concentracicn,

analyrer slute Differsnce = '2oaiyzer Lal, Rezponze - 0, Yaius|

gl yrer Bias = Analvzer Akzcoiunes Diffsrence o oan = 1l
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Metbod &

& SAMPLE BOX SET UP

: CHECKLIST
DATE:
PLANT: b a S RUN NO.: (/& - 75 -7
LOCATION: \ STACK NO: _
PREP. BY: , ) SAMPLE BOX NO.:
( ) 1. Wash all glassware with distilled water and then acetone.
( ) 2. Place approx. 100 ml distilled water in the first impinger, a

modified Greenburg-Smith with straight tube 1/2 inch from the
. impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second impinger, a
standard Greenburg-Smith impinger (caricell tip). Record exact
weight to 1/10 of a gram.

( ) 4. Impinger three is a dry modified Greemburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of:.a gram.

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, a
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

~-( ) 6. PLACE 4B FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF
THE HOLDER. Smooth side of filter is to face frittered glass
of filter holder. SR

Impinger No. Impinger weights

—— o

(GRAMS) Tare Initial Final - Condensate
- 1. 100 ml N R N B S S I
A L/ T e - . , -~
Nl 2. 100 ml A R K
V- 4 a7 N Sovy o e
‘,\ ) j 3l Dry v { ‘ - j - ‘ .",."r '»‘/ 2 i ¢ TO‘I‘AL
v i f~r T S e I .
(-1 4, 175 g silica gel _ AR A OES OEE L7
= /- g ‘:/’-’.:’/.»1 Vs -

«( ) 7. Assemble—filter holder.

( ) 8. Assemble impinger bottles and glass elbows so air flows from a
small hole to a larger hole.

1INDCBC-3960/47  (REV. 11-78)
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ANALYZER

METHOD

¢ CALIBRATIOH

)

HEET

BASE: CEC PORT HUENEME RUN NO: OIL-75% ANALYZER: NOX
BUILDING: THOMAS PLANT E:DILEF\' NG SPAN: 250
DATE: FUEL: AT - UNITS: PPM
Cho. EY: .m,».r,{'vj// REZF TIMI:
SF AN GRS TPAN GAS  CYLINDER TAULIER-TIOM ARG, Chp, DRIFT
NRLT RANGE VALUL RESPOR LIFF. % OF % DF SPAN

UFs

CALE

JERG 0,06 (e g 0.0 N/ #
It )
T Lol
S S R '
: » 5/ -
UFSCALE ECRUNS! < 0 G. 0 i
ZERD gLon ' 0 0.0 i
—
F TORUY
UPSCALE 121.10 Vo35 0 0.0 i
IERG oLuc 3@ C" 0 0,0 0
RUN 1 RUN 2
Co= 6,00 0.00 Avg zerc gas zystem calibration bias.
Cm= 0. 00 0.00 Avg upscels gas sys. cal. hiaz.
Lma= 121,10 131.10 Upscale gaz concentration.

= Awq 1a_ anaWy er concentraticn readini.
) concentration.

(Jaf:

Absoiute
Eias =

I N I
V2l Ldi.

Gyz, Absolute Difrersnte = 5 Ea] Responsv - Anaiyzer Cal Rezponss|
tverem Cal. Biaz = rence / Span Range * 100

e
.
.
.

]

Rg&:r\ﬁﬂ=f¢* ,’/ :;f:.\aﬂ * ‘;'

(C-Cod*¥Cma/(im- i



: METHOD 60 CALIBRATION SHEET

BASE: CEC PORT HUENEME RUN NO: OTL-75  ANALYZER: 2
BUILDING: 373 THOMAS FLANT COILER NO: 0 GPAN:

DATE: 3 FUEL: 0IL UNITS:
CAL. BY: 0 LOAD: 75% RESP TIME:

LSO

SEAN GAS  GPAN GAS  CYLINDER CALIBRATION — ABS.  CAL. BIAS DRIFT

IMPUT RANGE VALUE RESPONSE  DIFF. % OF SPAN % OF SPAN
ANALYZER HIGH 20,30 ik 20.9 100.0 N /A
PRETEST

SYSTEM
PRETEST

SYSTEM F7ﬂ,(%9
C/
POST RUN 1 -0

2

RUN 1 RUN 2

Co= 0.00 0,00 Avg zZero g3z 3 calibraticen bhias.
fm= .00 9. pEC qas iys. cal, bias.
(ma= I 3. concentration.
(= 1 L.=er concentration r=adina.
LgasE cRR ERR [orr=ci=a 233 sopncentration.

Aralyzer Abseolute Difference = tanaivzer U3, Responsze - Syl. YValus
s

Analyzar Cal., Bias = AnalyIer Abzoiurs iffarence / Span ¥ pu0

e - Analyzer Cal. responzs|

SyE. Abso fute D
i3 snce / Span Range » LU0

system Cal,

[an)
-

Drift = (%yz. Cal. Response - Frefest oys. val. Response) / cpan * LUl

Cgaz = (C-Coj*Cma/(Cm-Lo)



- AMALYZER METHOD GC CALIBRATION SHEET
BASE: CBC PORT HUENEME RUN NO: 0IL-75 ANALYZER: €O
— BUILDING: 373 THOMAS FLANT BOILER NO: ¥ “PAN: SO0
DATE . i FUEL: oIL UNITS: PPM
CAL. EY: U LOAD: 75% RESF TIME:
SEAN GAS  SFAN GAS DYLINDER CALIBRATION ABG. CAL. BIAS DRIFT
[HPUT RANGE YALUE RESFONSE DIFF. % OF SPAN % OF SPAN
AMALYZER  HIGH 499.7 g’([‘/ 499.7 99.9 N/A
FRETEST /_
- MID 248.1 765 2451 49.6 N/A
TERO 0.00 e ¥ 0.0 N/A
- SYSTEM
FRETEST o
UPSCALE 248,10 RIS 0 0.0 B/A
ZERD 0. 00 ' 0 9.0 MA
- SYSTEM < e
PFOST RUN .
UPECALE 245,10 Z cC n 0.0 !
- ZERD .00 <\ 0 b0 0
SYSTEM
— FOST RUN 2
~
UPSCALE SA5.10 2.5C i L )
ZERD .00 R~ Y a.a 0
RUMN 2
- o= 0,00 Ay stem talibration bias.
Lm= Ldu Ry zat. bias.
Cma= SA4R 1o oA s - 70
— C= /8% cnsentration reading.
Cogass ERE PR Tarane cesenTration,
- analyzer Spsoiute Dif FERRER
hralyzer tal., Bilaz =
- Tya. Absolute Differe | - Analyzer Cal. Rezponsz|
Syztem Cal. Bias = & arence [/ pan Range ¥ 100
- Drift = (Sys. Cal. Response - Frerest ;. Cal. Response) / Span =« 100
Caas = (C-Cad)*Cma/(Cm-Co)



ANALYZER METHOD &L CALIBRATION SHEET

BASE: CBC PORT HUENEME UMW MGO: OIL-75 ANALYZER: €02
BUILDING: 373 THOMAS FLANT EOTLER NO: 0 SPAN:
DATE: 0 FUEL: OIL UNITS: %
CaL. BY: 0 LiaDr VR% RESP TIME:

cpaN GAS  SPAN GAS  CYLINDER ABS. CAaL. BIAS DRIFT

INFUT RANGE YALUE IFF. ¥ (OF SFAN % OF SPAN
ANALYZER HIGH 0 0.0 N/A
FRETES

SYSTEM
PRETEST
UPSCALE 11.01 S o 0.0 A

SYSTEM
POST RUN 1 ) B
UPSCALE bi.ol /O 0 0.0 Y
~

SYSTEM

RUN 1 S

Co= 0.00 e Awvg zero gas system calibraticn 13z,
Cm= .00 JLO0 Avg upscais gas sys. cal. bias.
mas= 11.01 it.nt iipscale gas concentration.
= tve gas analyzer concentration reading.
Laass ERE S Carrected gas concentration
Analyzer Apsolute DiT JAnalyzer Cal. Response © Tyl At
Analyzer Lal. gias = voer Abzolute Differsnce / Span <+ 17

Sys. Absoluts Uifference = (%vz. Cal. Response - Analyzer Cai. responge|
Syatem Cal. Bigz = System Abaoiute Differences / Span Rangs * Vi

fal. Rezponze - Pretest Sys. Cal. Reszponze) Tean o+ 100

Cgas = (C—Co)*Cma/(Cm-Co)
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Metbod &

SN SrMPLE BOX SET UP

- CHECKLIST
DATE:

PLANT: Fh o2 s RUN NO.: O/&L-79C 7

LOCATION: . STACK NO: -
SAMPLE BOX NO.:

PREP. BY: ' -

( ) 1. Wash all glassware with distilled water and then acetoné.

( ) 2. Place approx. 100 ml distilled water in the first impinger, &
modified Greenburg-Smith with straight tube 1/2 inch from the

. impinger bottom. Record exact weight to 1/10 of a gram.

( ) 3. Place approx. 100 ml distilled water in the second impinger, &
standard Greenburg-Smith impinger (caricell tip). Record exact
weight to 1/10 of a gram.

( ) A&. Impinger three is a dry modified Greenburg-Smith with straight
tube 1/2 inch from the impinger bottom. Record dry tare weight
to 1/10 of:.a gram.

( ) 5. Place approx. 175 ml of silica gel in the fourth impinger, &
modified Greenburg-Smith with straight tube 1/2 inch from the
impinger bottom. Record exact weight to 1/10 of a gram.

~( ) 6. PLACE & FILTER INTO FILTER HOLDER ON THE CYCLONE SIDE OF
THE HOLDER. Smooth gide of filter 1is to face frittered glass
of filter holder. M

Impinger No. Impinger weights :
(GRAMS) Tare Initial Final - Condensate

\ 1. 100 ml - (;J,rll-vs;f-’ L1126 AL
! 2. 100 ml (39,949 |0 20 AL
2 3. Dy ool 9P\ 5 3l RN TOTAL
A 4. 175 g silica gel _ ﬂ“-‘ (L’l _{3«2_17*1 l —T.(."v (:,JL
T Y

() 7. Assemble_filter holder.

( ) 8. Assemble impinger bottles and i
glass elbows so air fl
small hole to a larger hole. ovs from @

1INDCBC-3960/47  (REV. 11-78)
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APPENDIX D

OPERATION RECORDS FOR BOILER
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-"RESOURCE MANAGEMENT AGENCY = Air Pollution

Control District

.countyofventura ——

Air Poliution Control Officer

July 26, 1990
— B. Herrington, Directbr, Planning/Environmental Division
U.S. Naval Construction Battalion Center
Code 80, Public Works, Bldg 850
Port Hueneme, CA 93043-5000

RE: Application for Permit
to Operate #1012-101

Dear Mr. Herrington:

Your application for the referenced Ventura County Air Pollution
Control District (APCD) Permit to Operate for a Cleaver Brooks
Steam Boiler located at the Thomas Plant is incomplete. In order
to make your application complete, you must provide the stack test
- report required by Condition #F.l. on the Authority to Construct
for this project, dated July 29, 1987. Also note that this boiler
is now subject to additional requirements, see District Rule

_ 74.15. Please review this rule, note the carbon monoxide limits,
the required test methods, new reporting requirements, and the
4 bi-annual testing needs. Testing shall Jdemonstrate compliance
<~/ with the Authority to Construct conditions and District Rule
- 74.15. 1In case of conflict, the more stringent requirement shall

apply. Two one hour tests shall be performed at 25, 50, 75, and
100% of rated load, or as close to these values as possible. If

— The test results vary widely, a third test will be required. The
180 day period, within which the approval or disapproval of your
application is required by District Rule 25, will not begin until
the test report is received.

Submit the test report by September 28, 1990. If additional time
"is required or you wish to schedule a mutually acceptable source
— test date, please contact the Bill Flynn at (805)654-2664.

A temporary permit to operate for the subject boiler is enclosed.
This temporary operating permit is considered valid until such
time as the Permit to Operate is issued or the application is
denied. This temporary operating permit is issued ased on the
statement on the Permit to OQperate application that all
- attachments previously submitted with the Authority to Construct
application are valid and no chanyes have bheen made.
Specifically, the steam boiler may only Le cperated if egquipped
— with a low NOx burner, a flue gas recinrculation system, and oxygen
krim, or equivalent emission control metheds. Please poct this
permit in accordance with District Rule 12.

(- Failure to submit complete or adeyuate information, within a
reasonable period of time, wmay be grounds for the disapproval of

Government Center, Admunistration Building, L #1710 6@

8GO0 South Victoria Avenue, Ventura, CA 93008 (805) 54-2206 Fas “umrer 1805) £54-2842
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your application.

to operate would b
considered only up
accompanied by the
(see District Regu

Sincerely,

If disapproval occurs, .your temporary permit
e rescinded and your project would then be
on resubmittal of the application package,
required test report and the appropriate fees
lation III).

A e

Karl E. Krause, Manager
Engineering Section




RESOURCE MANAGEMENT AGENCY Air Pollution
' Control District

county of ventura s

Air Pollution Control Officer

August 27, 1990

L.A. Sollenberger, Commander, Civil Engineers Corps
U.S. Navy

Public Works Officer

Naval Construction Battalion Center

Attention: J. Reichle, P.E., NEESA-111Cl

Port Hueneme, CA 93043-5000

RE: P/0 1012-101
Dear Mr. Reichle;

As requested in your letter dated August 14, 1990, I have reviewed
your test protocol for the Cleaver-Brooks Boiler located in
Building 373 Steam Plant. The test plans, modified with the
changes we discussed by telephone on August 27, 1990, are
acceptable. The most important changes being the need to measure
fuel flow during the tests and to use calibration gases that are
close to the actual measured concentrations as required by test
method CARB 1-100.

If you have further questions or wish to schedule mutually
acceptable source test date(s) please call me at (805)654-2664.

Sipserely,

[

| L
[ g'Ji Qﬁﬁﬁ; Seﬁ

Government Center, Administration Building, L #1710 @

800 South Victoria Avenue, Ventura, CA 93009 (805) 654-2806 Fax Number: (805} 654-2842
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September 13, 1940

Resource Management Agency

Air Pollution Control Diatrict
Attn: Mr. Allen Danzig

800 South Victorla Avenue
Ventura, CA, 93009

Dear Mr. Danzig

Confirming this morning’'s phone conversations with you and Bill Flynn, it
Is tha understanding of our ataff, that with respect to acceptance testing
of our new boiler, APCD Rule 74.16 is the standard that the boiler
manufacturer must meet. This standard provides that NOx emissliona shall
not exceed 40ppm and CO emissiona shall not axceed 400ppm. '

We currently anticipate acceptance of the boiler on the basis of achieving
or exceeding the 40/400 criteria, by the end of this week. Source testing
witl then be performed at various load levels, in accordance with

Author ity to Construct #1012-1 and the transmittal letter, dated July 26
1000, for Permit to Operate £1012-101. This Source Testing, will be

per formed dur ing the week of 17 September, possibly extending into the
week of 24 September. Mr. Flynn will be kept aprised by phone, of testing
progress so that he may attend any of the test geasions he wishes to
obaerve.

Point of contact for further information s LT Crls Long, phone 982-3740

Sincerely,

L. A. SOLLENBERGER

Commander, Civil Engineer Corps

U. 5. Navy

Publ lc Works Officer

By direction of the Commanding Officer

Copy to: NEESA Code 111C

K3 B
e RN




APPENDIX F

RESUMES OF EMISSION TEST PERSONNEL



RESUME

DREK A, NEWTON Mechanical Engineer

1984 B.S. Mechanical Engineering
Cal Poly State University San Luis Obispo, CA

1984-1986 Research and Development Engineer
VETCO Offshore, Inc. Ventura, CA

1987-Present Mechanical Engineer
Coal/Air Department
Naval Energy and Environmental Support Activity
Port Hueneme, CA .



RESUME

JIM REICHLE, P.E. Mechanical Engineer

1982 B.S. Mechanical Engineering
University of Portland
Portland, OR

1982-1983 Mechanical Engineer
FPH
Forest Grove, OR

1983-1985 Mechanical Engineer
Fliakt Evaporator AB
Jonképing, Sweden

1985-Present Mechanical Engineer
Naval Energy and Environmental Support Activity
Port Hueneme, CA



RESUME

DAVID COOK

1990

1990-Present

Environmental Engineer

B.S. Environmental Engineering
Cal Poly State University San Luis Obispo, CA

Environmental Engineer

Coal/Air Department

Naval Energy and Environmental Support Activity
Port Hueneme, CA



KEATON JEFFREY MCCALLISTER

1987

1988 to Present

RESUME

Mechanical Engineer

B.S. Mechanical Engineering
Kansas State University
Manhattan, Kansas

Mechanical Engineer, PDC

Naval Facilites Engineering
Command on assignment to:

Coal/Air Department

Naval Energy and Environmental
Support Activity

from:

Mobile Utilities Support Equipment
Engineering Office

Naval Energy and Environmental
Support Activity

Port Hueneme, California





