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(C—0/72—000] - 0F
SUMMARY OF SOURCE TEST RESULTS

COMPANY: DESTEC - LIVE OAK COGEN APCD # 4213001 (B)
TEST DATE: APRIL 22, 1993 UNIT # TURBINE OUTLET
ppm Y] Permit
EMISSIONS grisct |@12%C02| ppm |[@15% 02| MMBtu Ib/hr ib/day Limits
3.82 417 2.37
NH3 2.66 2.97 1.65

(RUNS 1-12
NMHC 09 ¥
PERMIT LIMITS

RELATIVE Related to Referance Related to Applicable Related to Related to
ACCURACY Method Standard Referance Appiicable
Method Standard

NOx : 6.65 NA 20 % 10 %

CO 4.39 NA 10% 5%
02 ] 1.13 NA 20 % 10 %
For San Joaquin Unified APCD Use Only: 1/ Emission limit as suifur = (Ib/hr SO2/2) + (Ib/hr SO4/3)

o
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On April 22, 1993, Petro Chem Environmental Services, inc. (PCES) performed a series of
emission source tests for Destec Operating Company at their Live Oak Limited Cogeneration
Facility located in Bakersfield, California. The unit tested was one 48.5 MW GE LM-5000 gas
fired turbine. Determination of concentrations (ppm) and emissions (Ibs/hr) of ammonia,
sulfur, NMHC, NOx, CO, O,, from the exhaust of the turbine and relative accuracy testing was

INTRODUCTION

performed for NOx, CO, and O, using the following procedures:

All sampling was performed by Doug Towne and Scott Davis of Petro Chem Environmental
Services, Inc. The hydrocarbons and fuel gas analyses were performed by Terry Rowles of
PCES. Scott Kicker of Destec Operating Company supervised the testing. Glenn Sliter of San

Joaquin Valley Unified APCD, Southern Region, was present and witnessed the testing.
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PARAMETERS
Ammonia BAAQMD ST-1B 3 - 30 minute 4“
Sulfur Fuel Analysis / Fuel Rates 1
!l EAS Labs
NMHC EPA Method 18; (modified) 3
C1 - Cs+
NOx EPA Method 20; 12 - 30 minute
Chemiluminescent Analyzer
equipped with
i Molydenum Convertor
CoO EPA Method 10; 12 - 30 minute ||
Gas Filter
Correlation Analyzer
0O, EPA Method 20; 12 - 30 minute
Fuel Cell Analyzer
Molecular Weight EPA Method 3; Orsat 2
0,, CO,, N,
i Volume Flow EPA Method 2 & 4; 2
DSCFM Pitot Tube Traverse
and Condensation Train
Relative Accuracy Title 40 CFR Performance 9 - 30 minute
NOx/ CO /O, Spec i, lll, IV






COMPANY : DESTEC

UNIT : LIVE OAK COGEN
DATE . 4-22-93
PROJECT : 027-488
METHOD 1-4
FIELD DATA @ 60° F

RUN #: 1 2 3

TIME : 1400 1630 1728 AVERAGE
Vm (dry gas sampled) 28.931 30.695 28.826
Y (meter calib. factor) 1.00876 1.00976 1.00976
P bar (Barometric pressure) 29.5 29.5 29.5
P static (stack pressure, " H20) -0.37 -0.37 -0.37
Delta H (differential meter press, " H20) 0.57 0.57 0.57
Tm (meter temperature, R°) 535.3 532.3 534.1
Vol H20 mls 107.7 122.1 118.9
Vm(std),dscf 28.02 29.90 27.98 28.63
Bws-H20 vapor 0.1515 0.1595 0.1649
MF-moisture factor 0.8485 0.8405 0.8351
% CO2 3.1 3.0 3.1
% 02 158.5 15.6 16.6
% N2 81.4 81.4 81.4
Md-MW stk gas,dry 29.12 29.10 29.12 29.11
Ms-MW stk gas,wet 27.43 27.33 27.28 27.35
Cp-pitot tube 0.831 0.831 0.831
Avgsqnrt“p 1.06 0.98
T stack, R® 731 730
Stack area,ft2 94.315 94.315 94,315
Vs-fps 71.81 65.98
Qstd-dscfm 241599 220219 230909
Sample time 48 48 48
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COMPANY : DESTEC
UNIT : LIVE OAK COGEN - TURBINE QUTLET
DATE : 4-22-93
PROJECT : 027-488
AMMONIA (NH3)

EPA 350.3 / BAAQMD ST 1-B

Run -1 Run-2 Run-3 AVERAGE

NH3 (mg/L) 4,73 3.64 4.73
Sample Volume (ml) 460 445 470
Total NH3 (mg) 2.18 1.62 2.22
Vm, acf (sampled) 28.931 30.695 28.826
delta-H 0.57 0.57 0.57
Meter Temp, °F 75.3 72.3 74.1
% 02 15.5 15.6 16.5
Vstd,dscf = 28.02 29.90 27.98
DSCFM = 230909 230909 230909
ppmNH3 = 3.82 2.66 3.9 3.46
ppm NH3 @ 15% 02 = 417 2.97 4.27 3.80
Ibs/hr NH3 = 2.37 1.65 2.42 2.1
Calculations:
(17.38*Vm*(Pb+( H/13.6))*MC)
Vstd = - PDAr......crcircirnncrrinrenaan 29.5
Tm Meter Coeff.................... 1.00976
mg * 836
PPMNH3 = e
Vstd * MW
Where:

Vstd = Corrected sample volume, SDCF @ 60°F & 29.92 in Hg

vm = Uncorrectd meter volume, ft3

Tm = Absolute meter temperature in °R

Pb = Barometric pressure, in. Hg

17.38 = A constant correcting to 60°F & 29.92 in. Hg (520 R/29.92" Hg)

MC = Dry gas meter calibration coefficient

mg = Total wt. of NH3 in the impinger catch (in mg)

836 = A constant derived from the molar gas volume and
correcting to 60F and 29.92 inches Hg.

delta-H = Pressure differential at meter orifice

MW = Molecular weight of ammonia, 17 gm/mole
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COMPANY : DESTEC
UNIT : LIVE OAK COGEN
DATE : 4-22-93
PROJECT : 027-488

HYDROCARBON RESULTS
CORRECTED FOR METHOD BLANK

RUN No.: 1
DSCFM: 230909 average of pitot tube velocity profiles
BLANK | - BLANK | Ib/hr per (as Methane)
Methane (1)) *ND| _ 0.05 1.47 0.86 1.47 0.86 |
'Ethane (C2) *ND|  0.03 0.00 0.00 0.00 0.00
'Propane C3) *ND[  0.02 0.00 0.00 0.00 0.00
'Butane (C4) *ND|_ 0.02 0.00 0.00 0.00 0.00
Pentane (CB) *ND|  0.02 0.00 0.00 0.00 0.00 |
Hexane (C8) 0.02 0.02 0.06 0.12 0.07
Total 1.49 0.92 1.59 0.93
Total

.02 0.06 0.12 9.07

RUN No.: 2
DSCFM: 230909 average of pitot tube velocity profiles
gﬁh ppm TO/hr
BLANK | - BLANK ib/hr (as Methane) ]
Methane (C1) *ND 0.05 1.42 0.83 1.42 0.83
Ethane (C2) *ND 0.03 0.00 0.00 0.00 0.00
Propane (C3) *ND 0.02 0.00 | 0.00 0.00 0.00
Butane (C4) *ND 0.02 0.00 0.00 0.00 0.00
Pentane (C5) *ND 0.02 0.00 0.00 0.00 0.00
Hexane (C8) 0.02 0.01 0.03 0.06 0.04
- Total 1.43 0.86 1.48 0.86
Total
.01 0.03 0.06 0.04

RUN No.: 3
DSCFM: 230909 average of pitot tube velocity profiles
m ppm IB/hT
BLANK | - BLANK ib/hr (as Methane)
Methane (C1) *ND 0.05 1.40 0.82 1.40 0.82
Ethane (C2) *ND| 0.03 0.00 0.00 0.00 0.00
Propane (C3) *ND| 0.02 0.00 0.00 0.00 0.00
Butane (C4) *ND| 0.02 0.00 0.00 0.00 0.00
Pentane (C5) *ND 0.02 0.00 0.00 0.00 0.00
Hexane (C6) 0.02 0.00 0.00 0.00 0.00
Total 1.40 0.82 1.40 0.82
Total
___(non methane) 0.00 0.00 0.00 0.00

*ND -~ Non detect in sample blank, used detection limit
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COMPANY : DESTEC
UNIT : LIVE OAK COGEN - TURBINE OUTLET
DATE : 4-22-93
PROJECT : 027-488

HYDROCARBON RESULTS

UNCORRECTED
RUN No.: 1
DSCFM: 230909 average of pitot tube velocity profiles
_ ppm ib/hr
ppm ib/hr  (as Methane) (as Methane)
Methane (C1) 1.52 0.89 1.52 0.89
Ethane (C2) 0.00 0.00 0.00 0.00
Propane (C3) 0.00 0.00 0.00 0.00
Butane (C4) 0.00 0.00 0.00 0.00
Pentane (CH) 0.00 0.00 0.00 0.00
Hexane (C8) 0.04 0.13 0.24 0.14
Total 1.56 1.01 1.76 1.03
Total
Sngn mg%% 0.04 0.13 0.24 0.14
RUN No.: 2
DSCFM: 230909 average of pitot tube velocity profiles
ppm Ib/hr
ppm Ib/hr  (as Methane) (as Methane)
Methane (C1) 1.47 0.86 1.47 0.86
Ethane (C2) 0.00 0.00 0.00 0.00
Propane (C3) 0.00 0.00 0.00 0.00
Butane (C4) 0.00 0.00 0.00 0.00
Pentane (C5) 0.00 0.00 0.00 0.00
Hexane (C8) 0.03 0.09 0.18 0.11
Total 1.50 0.95 1.65 0.96
Total
n : 0.09 0.18 Q.11
RUN No.: 3
DSCFM: 230909 average of pitot tube velocity profiles
ppm b/t
ppm Ib/hr  (as Methane) (as Methane)
Methane (C1) 1.45 0.85 1.45 0.85
Ethane (C2) 0.00 0.00 0.00 0.00
Propane (C3) 0.00 0.00 0.00 0.00
Butane (C4) 0.00 0.00 0.00 0.00
Pentane (C5) 0.00 0.00 0.00 0.00
Hexane (C8) 0.00 0.00 0.00 0.00
Total 1.45 0.85 1.45 0.85
Total
(non methane) 0.00 0.00 0.00 0.00
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PETRO
CHEM

ENVIRONMENTAL
SERVICES, INC.

3207 Antonino Avenue
Bakersfield, California 93308

(806) 327-7300

FAX (805) 327-3459

COMPANY
DATE
PROJECT

P

: DESTEC OPERATING

: 4-22-93
1 027488

HYDROCARBON ANALYSIS REPORT

DATE RECEIVED :
DATE ANALYZED :
DATE REPORTED:

EPA METHOD 18

UNIT : LIVE OAK COGEN

CONSTITUENT

METHANE
ETHANE
PROPANE
BUTANE
PENTANE
HEXANES+

TOTAL
NON-METHANE

RUN # 1

1.52
ND
ND
ND
ND

0.04

1.56
0.04

UNIT : HC SAMPLE BLANK

CONSTITUENT

METHANE
ETHANE
PROPANE
BUTANE
PENTANE
HEXANES+

TOTAL
NON-METHANE

ppm(viv)

ND
ND
ND
ND
ND
0.02

0.02
0.02

-14-

RUN#2 RUN#3
ppm(viv) ppm(viv) ppm(viv)

1.47
ND
ND
ND
ND

0.03

1.80
0.03

1.45
ND
ND
ND
ND
ND

1.45
0.00

4-23-93
4-24-93
4-28-93

Petro Chem Environmental Services, Inc.



COMPANY : DESTEC
UNIT : LIVE OAK COGEN
DATE : 4-22-93
PROJECT : 027-488
HYDROCARBON RESULTS @ 60°F
DETECTION LIMITS
ppm
ppm (as Methane)

Methane (C1) 0.05 0.05
Ethane (C2) 0.03 0.06
Propane (C3) 0.02 0.06
Butane (C4) 0.02 0.08
Pentane (C5) 0.02 0.10
Hexane (C86) 0.02 0.12

Total 0.16 0.47

Total

(non methane) 0.11 0.42
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COMPANY
UNIT
DATE
PROJECT

: DESTEC
. LIVE OAK COGEN - TURBINE OUTLET

MW SULFU

R = 32

-17-

 SULFURLBS/HR = TS ppm * 32 * SCFM * 1.581 * 10*-7

Pestro Chem Environmental Services, Inc.

: 4-22-93
: 027-488
SULFUR EMISSION RESULTS
AVERAGE | AVERAGE | FUEL SULFUR

TIME__ (TS, ppm | MSCFH | SCFH SCFM__ | LBS/HR | LBS/DAY
1300-2145 1.30 | 403.55 | 403550 6726 0.044 1.06
EQUATION:
SCFM = SCFH ( 1/60)




ANALYSIS REPORT SHEET

sulfur Compounds by GC/FPD

client: Petro Chem Lab ¥: 31460-1

Site: 027-488 pate Sampled: 4-22-93

can #: Tedlar Date Analyzed: 4-24-93

compound MDL concentration concentration

ug/m3 ug/m3 ppbv

Bydrogen Sulfide 77.0 1300 960

carbonyl sulfide 77.0 2100 870

Methyl Mercaptan 77.0 not detected not detected
pDimethyl sulfide 77.0 not detected not detected
carbon Disulfide 38.5 not detected not detected
Total Sulfur, H2S 1300

-18- Petro Chem Environmental Services, Inc.






COMPANY : DESTEC
UNIT . LIVE OAK COGEN - TURBINE OUTLET
DATE : 4-22-93
PROJECT ': 027-488
ANALYZER NOx

RELATIVE ACCURACY RESULTS

PPMvd
REFERENCE CEM
RUN # METHOD  DATA DIFFERENCE
1 2.44 2.63 -0.19
2 2.57 2.33 0.24
3 2.58 2.33 025
4 2.56 2.47 0.09
5 2.65 250 0.15
6 2.50 2.47 0.03
7 2.61 2.47 0.14
8 2.82 2.83 -0.01
9 2.77 2.53 0.24
10 2.35 2.37 -0.02
11 2.43 2.33 0.10
12 2.31 2.63 -0.32
AVERAGE 255 2.49 0.06

RELATIVE ACCURACY RELATED TO THE REFERENCE METHOD

t = 2.201

975
STANDARD DEVIATION = 0.18
CONFIDENCE COEFFICIENT = 0.11
REFERENCE METHOD = 2.55
RELATIVE ACCURACY = 6.65
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COMPANY : DESTEC
UNIT :  LIVE OAK COGEN - TURBINE OUTLET

DATE : 4-22-93
PROJECT : 027-488
ANALYZER cO

RELATIVE ACCURACY RESULTS

PPMvd
REFERENCE  CEM
RUN # METHOD  DATA DIFFERENCE
1+ 2.80 3.27 ~0.47
2 2.63 2.66 -0.03
3 2.71 2.66 . 0.05
4 2.66 2.90 -0.24
5 2.54 2.60 -0.06
6 2.58 2.47 0.11
7 2.59 2.53 0.06
8" 2.51 3.10 -0.59
9 2.67 2.50 0.17
10 2.75 2.63 0.12
11 2.80 2.70 0.10
12 2.76 3.07 -0.31
AVERAGE  2.669 2.672 -0.003

RELATIVE ACCURACY RELATED TO THE REFERENCE METHOD

t = 2.262

975
STANDARD DEVIATION = 0.16
CONFIDENCE COEFFICIENT = 0.1
REFERENCE METHOD = 2.67
RELATIVE ACCURACY = 4.39

* Runs 1 & 8 were excluded from all averages and calculations.
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COMPANY : DESTEC
UNIT : LIVE OAK COGEN - TURBINE OUTLET
DATE : 4~22-93
PROJECT : 027-488
ANALYZER 02

RELATIVE ACCURACY RESULTS

PPMvd
REFERENCE  CEM
RUN # METHOD  DATA DIFFERENCE

1 15.46 15.50 -0.04
2 15.53 15.40 0.13
3 15.53 15.40 0.13
4 15.69 15.40 0.29
5 15.55 15.40 0.15
6 15.48 15.40 0.08
7 15.48 15.40 0.08
8 15.53 15.40 0.13
9 15.58 15.40 0.18
10 15.56 15.40 0.16
11 15.52 15.40 0.12
12 15.51 15.40 0.11

AVERAGE  15.54 15.41 0.13

RELATIVE ACCURACY RELATED TO THE REFERENCE METHOD

t = 2.201

975
STANDARD DEVIATION = 0.08
CONFIDENCE COEFFICIENT = 0.05
REFERENCE METHOD = 15.54
RELATIVE ACCURACY = 1.13
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COMPANY
UNIT
DATE
PROJECT

: DESTEC
: LIVE OAK COGEN -~ TURBINE OUTLET

: 4-22-93
: 027-488
PCES REFERENCE METHOD SUMMARY
NOXx cO
ppm @ ppm @
RUN# | TIME %02 | ppm | 15% 02 | tbs/hr | ppm |15% O2| Ibs/hr

1 |1300-1330| 15.46 | 244 2.65| 4.09 2.80 | 3.04 2.86

2 |1345-1415| 15.53 | 257 2.83 | 4.32 263 289 2.68

3 [1430-1500| 15.53 | 2.58 284 | 4.33 271 298 2.77

4 |1515-1545| 15.69 | 2.56 290 | 4.29 2.66 | 3.01 2.72

5 |1600-1630| 15.55 | 2.65 292 | 4.44 254 | 281 2.60

6 |1645-1715| 1548 | 2.50 272 | 4.19 258 | 2.80 2.63

7 |1730-1800| 15.48 | 2.61 2.84 | 4.39 259 | 281 2.64

8 |1815-1845| 1553 | 2.82 3.10 | 4.74 251 | 276 2.57

9 |1900-1930| 15.58 | 2.77 3.07| 4.65 267 | 295 2.72

10 |1945-2015| 15.56 | 2.35 260 | 3.94 275 | 3.04 2.81

11 |2030-2100| 15.52 | 2.43 2.67| 4.08 280 | 3.07 2.85

12 |2115-2145| 15.51 | 2.31 253 | 3.88 276 | 8.02 2.82

AVERAGE 1554 | 255 2.81| 4.28 2.67| 293 2.72

23-
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COMPANY :
UNIT
DATE
PROJECT

DESTEC

: LIVE OAK COGEN - TURBINE OUTLET
1 4-22-93
: 027-488

DESTEC CEM DATA SUMMARY

NOx co

RUN # TIME %02 | ppm ppm
1 1300-1330| 155 | 2.63 3.27
2 1345-1415 15.4 2.33 2.66
3 1430-1500| 15.4 2.33 2.66
4 1515-1545 15.4 2.47 2.90
5 1600-1630 15.4 2.50 2.60
6 1645-1715 15.4 2.47 2.47
7 1730-1800 15.4 2.47 2.53
8 1815-1845 15.4 2.83 3.10
9 1900-1930 15.4 2.53 2.50
10 1945-2015 15.4 2.37 2.63
1 2030-2100 15.4 2.33 2.70
12 2115-2145 15.4 2.63 3.07
AVERAGE 15.4 2.49 2.76
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COMPANY : DESTEC
UNIT : LIVE OAK COGEN - TURBINE QUTLET
DATE 1 4-22-93
PROJECT : 027-488

RUN #1
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
01:00PM - O01:10PM 15.50 2.41 2.85 72.4 14.8 21.4
01:10PM - O01:20PM | 15.45 2.46 2.79 72.4 14.9 21.2
01:20PM - 01:30PM 15.43 2.46 2.76 72.5 14.9 21.1
Averages: 15.46 2.44 2.80 72.4 14.9 21.2
Calibration Data

02 NOx co

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.2

FINAL zero 10 10 10

FINAL span 94.8 51.1 90.3

ZERO DRIFT %/ppm 0.00 0.00 0.00

CALIB. DRIFT %/ppm 0.15 0.00 0.03

ZERO DRIFT %fs 0.00 0.00 0.00

CALIB.DRIFT %fs 0.60 0.00 0.10

CAL GAS value 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

IDSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE)
%02 ppm @ 3%02 |[@15%02| Ib/hr
NOx values: 15.46 2.44 8.03 2.65 4.09
%02 ppm @ 3%02 |@15%02| Ib/hr
CO values: 15.46 2.80 9.22 3.04 2.86
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COMPANY : DESTEC

UNIT : LIVE OAK COGEN - TURBINE OQUTLET
DATE . 4-22-93
PROJECT : 027-488
RUN #2
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
01:45 PM - 01:55 PM 15.53 2.49 2.71 72.5 14.9 20.9
01:55 PM - 02:05 PM 15.55 2.51 2.60 72.7 14.8 20.6
02:05 PM - 02:15PM 15.52 2.72 2.57 72.7 15.1 20.6
Averages: 15.53 2.57 2.63 72.6 14.9 20.7
Calibration Data

02 NOXx coO

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.3

FINAL zero 10 9.9 10.1

FINAL span 94.4 50.8 90.6

ZERO DRIFT %/ppm 0.00 -0.05 0.03

CALIB. DRIFT %/ppm 0.10 -0.15 0.08

ZERO DRIFT %fs 0.00 -0.10 0.10

CALIB.DRIFT %fs 0.40 -0.30 0.30

CAL GAS value 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

|DSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE)
%02 ppm @ 3%02 (@15%02| Ib/hr
NOx values: 15.53 2.57 8.58 2.83 4.32
%02 ppm @ 3%02 |[@15%02| Ib/hr
CO values: 15.53 2.63 8.77 2.89 2.68
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COMPANY : DESTEC
UNIT : LIVE OAK COGEN - TURBINE QUTLET
DATE : 4-22-93
PROJECT : 027-488

RUN #3
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%ifs CO%fs
02:30PM - 02:40 PM 15.56 2.50 2.74 72.6 14.9 21.0
02:40 PM - 02:50 PM 15.53 2.53 2.72 72.6 14.8 21.0
02:50 PM - 08:00 PM 15.52 2.71 2.67 72.7 15.0 20.9
Averages: 156.53 2.58 271 72.6 14.9 21.0
Calibration Data

02 NOXx CcO

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.2

FINAL zero 10 10 9.9

FINAL span 94.4 50.6 90.6

ZEROQ DRIFT %/ppm 0.00 0.00 -0.03

CALIB. DRIFT %/ppm 0.10 -0.25 0.10

ZERO DRIFT %fs 0.00 0.00 -0.10

CALIB.DRIFT %fs 0.40 -0.50 0.40

CAL GAS value 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

IDSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE)
%02 ppm @ 39%02 |@15%02| Ib/hr
NOx values: 15.53 2.58 8.61 2.84 4.33
%02 ppm @ 3%02 {@15%02| Ib/hr
CO values: 15.53 2.7 9.04 2.98 2.77
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COMPANY :
UNIT
DATE
PROJECT

DESTEC

: LIVE OAK COGEN - TURBINE OUTLET
: 4-22-93
. 027-488

RUN #4
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
03:15PM . - 03:25 PM 15.65 2.56 2.66 72.9 15.1 20.6
03:25PM - 03:35PM 15.70 2.56 2.63 73.1 15.1 20.4
03:35PM - 03:45PM 15.72 2.56 2.68 73.2 15.1 20.5
Averages: 15.69 2.56 2.66 73.1 15.1 20.5
Calibration Data

02 NOx CcO

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.5

FINAL zero 10 10 9.9

FINAL span 94 51.1 90.3

ZERO DRIFT %/ppm 0.00 0.00 -0.02

CALIB. DRIFT %/ppm 0.00 0.00 -0.05

ZERO DRIFT %fs 0.00 0.00 -0.10

CALIB.DRIFT %fs 0.00 0.00 -0.20

CAL GAS vaiue 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

|DSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE)
%02 ppm @ 3%02 [@15%02| Ib/hr
NOx values: 15.69 2.56 8.79 2.90 4.29
%02 ppm @ 3%02 (@15%02| Ib/hr
CO values: 15.69 2.66 9.14 3.01 2.72
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COMPANY : DESTEC
UNIT

DATE . 4-22-93
PROJECT : 027-488

: LIVE OAK COGEN - TURBINE QUTLET

RUN #5
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
04:00PM - 04:10PM 15.54 2.56 2.58 72.4 15.1 20.4
04:10PM - 04:20PM 15.56 2.68 2.55 72.4 15.3 20.5
04:20PM - 04:30 PM 15.56 2.70 2.50 72.3 15.3 20.5
Averages: 15.55 2.65 2.54 72.4 15.2 20.5
Calibration Data

02 NOx co

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.3

FINAL zero 10 10 10

FINAL span 93.7 51 90.9

ZERO DRIFT %/ppm 0.00 0.00 0.00

CALIB. DRIFT %/ppm -0.07 -0.05 0.15

ZERO DRIFT %fs 0.00 0.00 0.00

CALIB.DRIFT %fs -0.30 -0.10 0.60

CAL GAS value 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

[IDSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE)
%02 ppm @ 3%02 |{@15%02| Ib/hr
NOx values: 15.55 2.65 8.87 2.92 4.44
%02 ppm @ 3%02 |@15%02| Ib/hr
CO values: 15.55 2.54 8.52 2.81 2.60
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COMPANY : DESTEC
UNIT

DATE : 4-22-93
PROJECT : 027-488

: LIVE OAK COGEN - TURBINE OUTLET

RUN #6
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% [ NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
04:45PM - 04:55PM 15.44 2.55 2.57 72.0 15.1 20.3
04:55PM - 05:05PM 15.48 2.48 2.63 72.0 15.0 20.6
05.05PM - 05:15PM 15.51 2.46 2.54 72.0 15.0 20.3
Averages: 15.48 2.50 2.58 72.0 15.0 20.4
Calibration Data

02 NOx co

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.3

FINAL zero 10 10 10

FINAL span 93.6 51.2 90.5

ZERO DRIFT %/ppm 0.00 0.00 0.00

CALIB. DRIFT %/ppm -0.10 0.05 0.05

ZERO DRIFT %fs 0.00 0.00 0.00

CALIB.DRIFT %fs -0.40 0.10 0.20

CAL GAS value 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

[DSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE)
%02 ppm @ 3%02 |@15%02| Ib/hr
NOx values: 15.48 2.50 8.24 2.72 4,19
%02 ppm @ 3%02 [@15%02| Ib/hr
CO values: 15.48 2.58 8.51 2.80 2.63
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COMPANY : DESTEC
UNIT

DATE 1 4-22-93
PROJECT : 027-488

: LIVE OAK COGEN - TURBINE OUTLET

- RUN #7
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
05.30PM - 05:40PM 15.44 2.60 2.59 72.0 15.2 20.4
05:40PM - 05:50PM 15.48 2.63 2.63 72.0 15.3 20.6
05:50PM -~ 06:00 PM 15.51 2.61 2.54 72.0 15.3 20.3
Averages: 15.48 2.61 2.59 72.0 15.3 20.4
Calibration Data
02 NOx CO
INITIAL zero 10 10 10
INITIAL span 94 51.1 90.3
FINAL zero 10 10.3 10
FINAL span 93.6 50.9 90.5
ZERO DRIFT %/ppm 0.00 0.15 0.00
CALIB. DRIFT %/ppm -0.10 -0.10 0.05
ZERO DRIFT %fs 0.00 0.30 0.00
CALIB.DRIFT %fs -0.40 -0.20 0.20
CAL GAS value 20.9 20.6 20.1
FULL SCALE RANGE 25 50 25
IDSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE) ]
%02 ppm @ 3%02 |[@15%02| Ib/hr
NOx values: 15.48 2.61 8.63 2.84 4.39
%02 ppm @ 3%02 [@15%02| Ib/hr
CO values: 15.48 2.59 8.54 2.81 2.64
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COMPANY : DESTEC

UNIT : LIVE OAK COGEN - TURBINE OUTLET
DATE : 4-22-93
PROJECT : 027-488
RUN #8
NOx/CO/O2 DATA

_ Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
06:15PM - 06:25 PM 15.52 2.76 2.54 72.5 15.4 20.2
06:25PM - 06:35PM 15.56 2.81 2.53 72.9 15.3 20.3
06:35PM - 06:45 PM 15.50 2.91 2.47 72.9 15.3 20.2
Averages: 15.53 2.82 2.51 72.8 15.3 20.2
Calibration Data

02 NOx co

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.3

FINAL zero 10.2 9.9 10.1

FINAL span 94.5 50.6 90.6

ZEROQO DRIFT %/ppm 0.05 -0.05 0.03

CALIB. DRIFT %/ppm 0.12 -0.25 0.08

ZERO DRIFT %fs 0.20 -0.10 0.10

CALIB.DRIFT %fs 0.50 -0.50 0.30

CAL GAS value 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

|[DSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE) |
%02 ppm @ 3%02 |@15%02| Ib/hr
NOx values: 15.63 2.82 9.41 3.10 4.74
%02 ppm @ 3%02 |{@15%02| Ib/hr
CO values: 15.53 2.51 8.37 2.76 2.57
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COMPANY : DESTEC
UNIT

DATE : 4-22-93
PROJECT : 027-488

. LIVE OAK COGEN - TURBINE OUTLET

RUN #9
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% |NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
07:00PM - 07:10PM 15.58 2.84 2.57 72.6 '15.6 20.3
07:10PM - 07:20PM 15.58 2.76 2.74 72.6 15.3 21.1
07:20PM - 07:30PM 15.58 2.72 2.69 72.6 15.1 21.0
Averages: 15.58 2.77 2.67 72.6 15.3 20.8
Calibration Data
02 NOx CcO
INITIAL zero 10 10 10
INITIAL span 94 51.1 90.3
FINAL zero 10 9.9 10.1
FINAL span 94 50.8 90.5
ZERO DRIFT %/ppm 0.00 -0.05 0.03
CALIB. DRIFT %/ppm 0.00 -0.15 0.05
ZERO DRIFT %fs 0.00 -0.10 0.10
CALIB.DRIFT %fs 0.00 -0.30 0.20
CAL GAS value 20.9 20.6 20.1
FULL SCALE RANGE 25 50 25
ESCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE) J
%02 ppm @ 3%02 |@15%02| Ib/hr
NOx values: 15.58 2.77 9.32 3.07 4.65
%02 ppm @ 3%02 |@15%02| Ib/hr
CO values: 15.58 2.67 8.96 2.95 2.72

Pstro Chem Environmental Services, Inc.




COMPANY : DESTEC

UNIT . LIVE OAK COGEN - TURBINE OUTLET
DATE : 4-22-93
PROJECT : 027-488
RUN #10
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
07:45PM - 07:55PM 15.55 2.38 2.79 72.5 14.8 21.2
07.55PM - 08:05PM 15.56 2.38 2.77 72.6 14.9 21.2
08:05PM - (8:15PM 15.58 2.28 2.69 72.7 14.8 21.0
Averages: 15.56 2.35 2.75 72.6 14.8 21.1
Calibration Data

02 NOx (ole]

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.3

FINAL zero 10 9.9 10

FINAL span 941 51.5 90.6

ZERO DRIFT %/ppm 0.00 -0.05 0.00

CALIB. DRIFT %/ppm 0.02 0.20 0.08

ZERO DRIFT %fs 0.00 -0.10 0.00

CALIB.DRIFT %fs 0.10 0.40 0.30

CAL GAS value 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

[DSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE)
%02 ppm @ 3%02 |@15%02| Ib/hr
NOx values: 15.56 2.35 7.87 2.60 3.94
%02 ppm @ 3%02 |@15%02} Ib/hr
CO values: 15.56 2.75 9.22 3.04 2.81
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COMPANY : DESTEC

UNIT . LIVE OAK COGEN - TURBINE OUTLET
DATE : 4-22-93
PROJECT : 027-488
RUN #11
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
08:30 PM - 08:40 PM 15.54 2.40 2.85 72.4 14.9 21.4
08:40PM - 08:50PM 15.51 2.48 2.75 72.2 15.3 21.1
08:50PM -~ 09:00 PM 15.51 2.41 2.79 72.1 15.4 21.3
Averages: 15.52 2.43 2.80 72.2 15.2 21.3
Calibration Data

02 NOx 610)

INITIAL zero 10 10 10

INITIAL span 94 51.1 90.3

FINAL zero 10 10 10

FINAL span 93.7 51.8 90.5

ZERO DRIFT %/ppm 0.00 0.00 0.00

CALIB. DRIFT %/ppm -0.07 0.35 0.05

ZERO DRIFT %fs 0.00 0.00 0.00

CALIB.DRIFT %fs -0.30 0.70 0.20

CAL GAS value 20.9 20.6 20.1

FULL SCALE RANGE 25 50 25

ESCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE)
%02 ppm @ 3%02 |[@15%02] Ib/hr
NOx values: 15.52 2.43 8.09 2.67 4.08
%02 ppm @ 3%02 (@15%02| Ib/hr
CO values: 15.52 2.80 9.30 3.07 2.85
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COMPANY : DESTEC

UNIT : LIVE OAK COGEN - TURBINE OUTLET
DATE : 4-22-93
PROJECT : 027-488
RUN #12
NOx/CO/O2 DATA

Stack Gas Measurement Data
TIME INTERVAL CONCENTRATIONS % FULL SCALE
BEGIN - END 02:% | NOx:ppm | CO:ppm | O2%fs NOx%fs CO%fs
09:15PM - 09:25PM 15.49 2.55 2.72 72.2 15.2 20.9
09:25 PM - 09:35 PM 15.51 2.23 2.75 72.2 14.8 21.1
09:35PM - 09:45PM 15.54 2.16 2.81 72.2 14.9 21.4
Averages. 15.51 2.31 2.76 72.2 15.0 211
Calibration Data
02 NOXx co
INITIAL zero 10 10 10
INITIAL span 94 51.1 90.3
FINAL zero 10 10 10
FINAL span 93.7 51.8 90.5
ZERO DRIFT %/ppm 0.00 0.00 0.00
CALIB. DRIFT %/ppm -0.07 0.35 0.05
ZERO DRIFT %fs 0.00 0.00 0.00
CALIB.DRIFT %fs -0.30 0.70 0.20
CAL GAS value 20.9 20.6 20.1
FULL SCALE RANGE 25 50 25
[DSCFM = 230730 (AVERAGE OF PITOT TUBE TRAVERSE) |
%02 ppm | @ 3%02 |[@15%02| Ib/hr
NOx vailues: 15.51 2.31 7.69 2.53 3.88
%02 ppm @ 3%02 |@15%02| Ib/hr
CO values: 15.51 2.76 9.18 3.02 2.82
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COMPANY : DESTEC
UNIT . LIVE OAK COGEN - TURBINE OUTLET
DATE : 4-22-93
PROJECT : 027-488

NOx, LBS/MMBTU & EPA F FACTOR @ 60°F

RUN PPM %02 LBS/MMBTU
#1 2.44 15.46 0.00967
#2 2.57 15.53 0.01032
#3 2.58 15.53 0.01036
#4 2.56 15.69 0.01059
#5 2.65 16.55 0.01068
#6 2.50 15.48 0.00995
#7 2.61 15.48 0.01038
#8 2.82 15.53 0.01132
#9 2.77 15.58 0.01123

#10 2.35 15.56 0.00949

#11 2.43 15.52 0.00974

#12 2.31 15.51 0.00924

AVERAGE 2.61 15.54 0.01050

EPA F FACTOR @ 60°F 8511
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PETRO
CHEM

3207 Antonino Avenue

o ENVIRONMENTAL Bakersfieid, Calformia 93308
' SERVICES, INC. FAX (805) 327-3459

COMPANY : DESTEC OPERATING COMPANY DATE RECEIVED : APRIL 23,1993
UNIT : LIVE OAK COGEN DATE ANALYZED: APRIL 23,1993
DATE 1 4-22-93 DATE REPORTED: APRIL 26,1993
PROJECT :027-488
FUEL GAS ANALYSIS

CONSTITUENT MOLE % WT. % CHONS Wt.%
CARBON DIOXIDE 1.414 3.573 CARBON 72.45
OXYGEN 0.009 0.016 HYDROGEN 23.29
NITROGEN 1.026 1.650 OXYGEN 2.61
CARBON MONOXIDE 0.000 0.000 NITROGEN 1.65

SULFUR 0.00
METHANE 92.485 85.175 HIC 0.321
ETHANE 4.220 7.284
PROPANE 0.698 1.767
ISOBUTANE 0.057 0.180
N-BUTANE 0.053 0.178
ISOPENTANE 0.013 0.054
N-PENTANE 0.009 0.036
HEXANES+ 0.016 0.077

SPECIFIC GRAVITY (AIR = 1) 0.6015
SPECIFIC VOLUME, cu.ft./ib. 21.79
GROSS CALORIFIC VALUE (DRY), BTU/cu.ft. 1033.87
GROSS CALORIFIC VALUE (WET), BTU/cu.ft. 1013.55
GROSS CALORIFIC VALUE (DRY), BTUI/Ib. 22524.78
NET CALORIFIC VALUE (DRY), BTU/cu.ft. 932.43
NET CALORIFIC VALUE (WET), BTU/cu.ft. 914.10
COMPRESSABILITY FACTOR "Z” @ 60° F, 1 ATM 0.9977
EXPANSION FACTOR (DSCF/CF) 8.80
EPA "F” FACTOR @ 68° F (DSCF/MM BTU) 8641
EPA “F” FACTOR @ 60° F (DSCF/MM 8TU) 8511

ASTM METHODS D-1945-81 & D-3588-91

Petro Chem Envircnmental Services, Inc.







SAMPLING AND ANALYTIC PROCEDURES

REF: EPA Code of Federal Regulations, Title 40, Part 60, Appendix A. EPA Method 1, 2, 3, &4

EPA Method 1: Sampling and Velocity Traverses for Stationary Sources

Prior to the source test a site assessment was performed in order to locate sample points for
obtaining the best representative measurements of pollution concentrations and volumetric flow
rates. EPA Method 1 takes into account duct area, straight run and cyclonic or stratified flow
pattern.

EPA Method 2: Velocity and Volumetric Flow Rates

A computer was used in selection of suitable sample/traverse points. The calibrated pitot tube
was connected to a magnehelic gauge and leak checked. A temperature and AP was recorded
at each traverse point and a duct static pressure was measured and recorded. A volume flow
rate was calculated from the measured required traverse points.

EPA Method 3: % CO,, % O,, Dry Molecular Weight

Concurrent with each particulate sampling, an integrated gas sample was withdrawn from the
summation of the traverse points through the train and collected at the outlet of the meter into
a sample bag. The contents of the sample biadder were analyzed by Orsat for fixed gas
composition.

EPA Method 4: Percent Water

Tare weights of the charged individual impingers were recorded. After sampling, the final weights

were recorded. Percent water was calculated from the weight of water collected and the dry gas
volume sampled.
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EPA METHOD 2
STACK GAS VELOCITY AND VOLUMETRIC FLOWRATE

Average Stack Gas Velocity
Eq. 2-6 & Eq. 29

p - Static Pressure, H, O
I 13.6

V.-G, (./F)avg|-——r,;<3’

Average Stack Gas Dry Volumetric Flow Rate

Eq. 2-10
Tsﬂ Ps
st(lvg) Pw
Q

— = SCFM
MF

Qu =60(1-B,,)v,A

EPA METHOD 3
DRY MOLECULAR WEIGHT OF STACK GAS
Eq. 3-2

M, = 0.44 (%CO,) + 0.320 (% 0,) + 0.280 (%N, + %CO)

Wet Molecular Weight of Stack Gas

M, =M, (1-B, )+ 18(B,, )
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EPA METHOD 4
DETERMINATION OF MOISTURE CONTENT IN STACK GASES

Volume of Water Vapor Condensed

Eq. 41

V, -V, )}, RT,
Vo gy = L B T - )
Where: K, = 0.04646 %@520”?

Volume of Water Vapor Collected in Silica Gel
Eq. 4-2

v W, -W) AT,
wag (sd)
P, M, (453.6 g/ib)

=Kz(wl‘wl)

Where: K, = 0.04651 % @ 520°R
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EPA METHOD 4
DETERMINATION OF MOISTURE CONTENT IN STACK GASES
(continued)

Sample Gas Volume
Eq. 4-3

(P, ) (T )]

i =V Y [_(F;T(-T—)

v, P

= Ym m
% T

m

°R

Where: K, = 17.38 -—p @520 °R

Moisture Content
Eq. 44

B = Vi (a1) * Ving (aa)

Vie (s12) * Yiog () * Vim ()

B, x 100 = % H, O in gas stream

MF =1 -8,,
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NOMENCLATURE

= Cross-sectional area of stack (ft)

Cross-sectional area of nozzie, (ft”
Proportion of water vapor, by volume, in the gas stream
Acetone blank residue concentration, (mg/g)

= Pitot tube coefficient, dimensionless
= Concentration of particulate matter in stack gas, dry basis corrected to standard conditions,

(gr/dsch)
Concentration of sulfur dioxide dry basis corrected to standard conditions, (Ib/dscf)

= Sulfuric acid (including SO3) concentration, corrected to standard conditions, (Ib/dscf)
= Average pressure differential across the orifice meter, (in H,0)

Pitot tube constant, 85.49 f [(Ib/lb-mole)(in Ha)] o

sec] (°R) (in H,0) |
Leakage rate observed during the post-test leak check, (cfm) :
Maximum acceptable leakage rate, (0.02 cfm or 4% of average sampling rate, whichever is
less)
Individual leakage rate observed during the leak check conducted prior to the = component
change, (cfm)

= Mass of residue of acetone after evaporation, mg

Molecular weight of stack gas, dry basis, (Ib/lb-mole)
Total weight of particulate matter collected, mg
Molecular weight of stack gas, wet basis, (Ib/lb-mole)
Molecular weight of water, 18 Ib/lb-mole

= Normality of barium perchiorate titrant, (milliequivalents/mi)
= Velocity head of stack gas, (in H,0)

Barometric pressure at measurement site (in Hg)
Stack static pressure, (in Hg)
Absolute pressure at the dry gas meter, (P, + aH/13.6)

= Absolute stack gas pressure, (inches Hg)
= Standard absolute pressure, 29.92 in Hg

Dry volumetric stack gas flow rate, standard conditions, (dscfm)

= Ideal gas constant, 21.85 (in Hg) (ft’)/(Ib-mole)(°R)

Stack temperature, (°F)

Absolute temperature at meter, (°R)

Standard absolute temperature, (520°R)

Absolute stack temperature, (460°+ t )

Volume of sample aliquot titrated, (mi)

Volume of acetone blank, mi

Dry gas volume measured by dry gas meter, (dcf)

Dry gas volume measured by dry gas meter, corrected to standard conditions, (dscf)
Volume of water vapor condensed corrected to standard conditions, (scf)

Volume of water vapor collected in silica gel corrected to standard conditions (scf)
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NOMENCLATURE
(continued)

Volume of water vapor condensed in impingers and silica gel, (ml)
Final volume of condensed water, mi

Initial volume of condensed water, mi

Average stack gas velocity, (ft/sec) -

Total volume of solution in which the sulfur dioxide sample is contained (mi)
Volume of barium perchiorate titrant used for the sample, (m))
Volume of barium perchiorate titrant used for the blank, (ml)

Final weight of silica gel or silica gel plus impinger, (9)

Initial weight of silica gel or silica gel plus impinger, (9)

Dry gas meter calibration factor

Density of water, (0.002202 Ib/mi @ 60°F)

Density of acetone, (g/ml)(see bottle label)

= Moisture factor

Percent CO, by volume (dry basis)

Percent O, by volume (dry basis)

Percent CO by volume (dry basis)

Percent N, by volume (dry basis)

Ratio of O, to N, in air v/v

Molecular weight of N, or CO, divided by 100
Molecular weight of O,, divided by 100

Molecular weight of CO,, divided by 100

Conversion factor, (sec/min)

Molecular weight of water, (lb/lb-mole)

Equivalent weight of suifur dioxide

Total sampling time (min)

Sampling time interval, between two successive component changes, beginning with the
interval between the first and second changes, (min)

= Sampling time interval, from the run beginning until first component change, (min)
= Sampling time interval, from the final (n") component change until the end of the sampling

run, (min)
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CONTINUOUS EMISSION MONITORING SYSTEM (CEMS)

Reference: Manual of Procedures; ST-13A, ST-19A, Jan 1982, State of Califomnia, Air
Resources Board, Test Methods 1-100, June 1979.
EPA CFR Title 40, Pt. 60, Appendix A, Method 3A, 6C, 7E, & 10.

Instrument Summary

A constant sample of flue gas was extracted, dried, fitered and delivered to an instrument
manifold system for distribution to one or more analyzers. Instrument results are recorded on
an analog strip chart recorder. System calibration checks are performed as well as calibration
checks at the beginning and end of each test run. Final data reduction includes zero and
calibration drift corrections. ‘

Sample Conditioning System

Consists of a borosilicate glass tube or 316 grade stainiess steel probe fitted with a cindered
stainless steel or pyrex glass wool particulate filter. The probe is fitted with a teflon (TFE)
sample line which connects to a water condensation system located at the source. The
condensation system consists of three 500-mi short stem glass impingers connected in a
series, immersed in an ice bath. The gas is delivered to the instrument trailer with a teflon line
(3/8* 0.D.) through an in-line Balston particuiate filter drawn by a teflon-coated diaphragm
pump. The sample system is leak checked prior to sampling by plugging the end of the
sample probe and adjusting the sample pump to its maximum rate (approximately 22" Hg).
The manifold is by-passed and the leak rate monitored through a gas meter or low range flow
meter.

Manifold System

Sample gas is delivered to each analyzer through a five way vaive and regulated with a needle
vaive flow meter. Manifold pressure is controlled by a back pressure regulator which is
typically set at three psi. Zero gas (N,) and calibrated gases are delivered to the analyzers
using the same five way valve and flow meter. All manifold parts are glass, stainless steel, or
teflon materials.

Analog Strip Chart Data Reduction

Analog recordings consists of averaged time increments as shown on the data pages
(typically 5,10, or 20 minute increments). Data for each increment was recorded at an average
percent of full scale. The readings were then compared with the zero and calibration readings
for calculation of the average concentration for each time increment. Any deviation of the zero
and calibration readings from the start to the end of a test period was corrected by calcuilating
apparent zero and calibration readings for the mid-point of each time increment. The average

concentrations were then calculated from the sample readings and the apparent zero and
span readings.

-48- Petro Chem Environmental Services, Inc.



SOURCE TEST PROCEDURE BAAQMD ST-1B
AMMONIA, INTEGRATED SAMPLING

. Applicability

1.1 This method is used to quantify emissions of ammonia.

. Principle

2.1 Sample gas is drawn through a solution of 0.1 N hydrochloric acid which absorbs
tf?se0 asmmonia. The ammonia is then analyzed according to Analytical Procedure EPA

. Range

3.1 The minimum measurable concentration of ammonia is 1 ppm at the sample volume
specified in this procedure.

3.2 Elevated concentrations of ammonia may be determined by increasing the
concentration of the absorbing reagent, hydrochloric acid solution. 'I:he
concentration of reagent to be used may be determined by stoichiometry, allowing
a 50% excess.

. Interference

4.1 See EPA Method 350.3.

. Apparatus

5.1 Probe - The probe is constructed of borosilicate glass tubing fitted with a glass wool
filter in the nozzle.

5.2 Condensers - Use three Greenberg-Smith impingers as absorber/condensers. The
final impinger has a thermometer attached to the inlet stem.

5.3 Cooling system - Use an ice bath to contain the impingers.

5.4 Sample pump - Use a leak-free vacuum pump capable of maintaining a 14.3 liter/min
(0.5 CFM) flow rate at 15 inches of mercury. The pump must have a flow control
valve and vacuum gauge attached to the iniet.

5.5 Silica gel tube - Use approximately 500cc of silica gel (with a Drierite indicator) to
insure that the gas entering the dry test meter is dry.

5.6 Dry test meter - Use a dry gas test meter accurate within + 2% of the true volume
and equipped with a thermometer to measure the outlet temperature.
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SOURCE TEST PROCEDURE BAAQMD ST-1B
AMMONIA, INTEGRATED SAMPLING
(continued)

5.7 Connections - Use Teflon tubing in making all connections that come in contact with
the sample. Vinyl tubing is acceptable for all other connections.

5.8 Barometer - Use a barometer that is accurate to within + 0.2 inches of mercury.
59 Rotameter - Use a calibrated rotameter to measure the sampling rate.
. Reagents

6.1 Hydrochloric acid, 0.1N. Dissolve 7.30 ml concentrated HCI in sufficient water to
make a 1.0 liter solution.

. Pre-test Procedures

7.1 Add 100 mi of the HCI solution to each of two impingers.

7.2 Stopper the impingers.

7.3 Retain 100 mi of the HCI solution to analyze as a blank.

7.4 Assemble the sampling train as shown in Figure IV-4.

7.5 Leak-test the sampling train by starting the pump, plugging the probe, and adjusting
the pump inlet vacuum to 10 inches Hg. The leak rate must not exceed 0.6 liter/min
(0.02 CFM) through the dry test meter. Before stopping the pump, carefully release

the plug in the sample probe to avoid back flow of the impinger solution.

7.6 Record the initial dry test meter reading and barometric pressure on the sampling
data sheet.

7.7 Ifthere is evidence of concentration stratification, select the sampling traverse points
according to ST-18. Otherwise, sample at a single point.

. Sampling

8.1 Each test run shall be of thity minute duration when testing emissions from
continuous operations. Each test run at batch process operation shall be for 90%
of the batch time or thirty minutes, whichever is less.

8.2 Position the probe at the sampling point and start the pump.

8.3 Sample at a constant rate of 14.3 liter/min (0.5 CEM) during the test as determined

by the rotameter. Use the rotameter only to establish the initial sampling rate. Then
remove it from the system.
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SOURCE TEST PROCEDURE BAAQMD ST-1B

AMMONIA, INTEGRATED SAMPLING

(continued)

8.4 Record the following information at five minute intervals.

A. Dry test meter temperature
B. Impinger outlet temperature

C. Dry test meter volume

8.5 Add ice as necessary to maintain impinger temperatures at 7 °C (45 °F) or less.

8.6 At the conclusion of each run, stop the pump, remove the probe from the stack,
record the final meter reading. Point the probe upward and purge the sample train

with ambient air.

8.7 Take three consecutive samples.

9. Post-test Procedures

9.1 Stopper the impingers until they are analyzed.

9.2 Individually analyze the hydrochioric acid solutions and blank for total ammonia
content according to analytical procedure Lab 1.

Sampling Diagram

BAAGMO ST-18; AMMONIA

FILTER - WHATMAN GMA CUANTZ,
BORQSLICATE FRIT

IMP. #1 - Q. 1N HCL

IMP. #2 - 0.IN HCL

MP. #3 - ORY

IMP. #4 - SLICA GEL

51- Petro Chem Environmental Services, inc.



NITROGEN, AMMONIA
Method 350.3
Potentiometric, lon Selective Electrode

Scope and Application

1.1 This method is applicable to the measurement of ammonia-nitrogen in drinking,
surface and saline waters, domestic and industrial wastes.

1.2 This method covers the range from 0.03 to 1400 mg NH,-N/li. Color and turbidity
have no effect on the measurements, thus, distillation may not be necessary.
Summary of Method

2.1 The ammonia is determined potentiometrically using an ion selective ammonia
electrode and a pH meter having an expanded millivolt scale or specific ion meter.

22 The ammonia electrode uses a hydrophobic gas-permeable membrane to
separate the sample solution from an ammonia chloride intemal solution.
Ammonia in the sample diffuses through the membrane and alters the pH of the
internal solution, which is sensed by a pH electrode. The constant level of
chloride in the internal solution is sensed by a chloride selective ion electrode
which acts as the reference electrode.

Sample Handling and Preservation

3.1 Samples may be preserved with 2 mi of conc. H,SO, per liter and stored at 4°C.

Interferences
4.1 Volatile amines act as a positive interference.

4.2 Mercury interferes by forming a strong complex with ammonia. Thus the samples
cannot be preserved with mercuric chloride.

Apparatus

5.1 Electrometer (pH meter) with expanded mV scale or a specific ion meter.
5.2 Ammonia selective electrode, such as Orion Model 95-10 or EIL Model 8002-2.

5.3 Magnetic stirrer, thermally insulated, and Teflon-coated stirring bar.
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NITROGEN, AMMONIA
Method 350.3
(continued)

Reagents

6.1

6.2

6.3

6.4

Distliled water: Special precautions must be taken to insure that the distilled water
is free of ammonia. This is accomplished by passing distilled water through an
jon exchange column containing a strongly acidic cation exchange resin mixed
with a strongly basic anion exchange resin.

Sodium hydroxide, 10N: Dissolve 400 g of sodium hydroxide in 800 mi of distilled
water.. Cool and dilute to 1 liter with distilled water (6.1)

Ammonia chioride, stock solution: 1.0 ml = 1.0 mg NH,-N. Dissolve 3.819 g
NH,Cl in water and bring to volume in a 1 liter volumetric flask using distilled water
6.1)

Ammonia chloride, standard solution: 1.0 ml = 0.01 mg NH,-N. Dilute 10.0 mi of
the stock solution (6.3) to 1 liter with distilled water (6.1) in a volumetric flask.

NOTE 1: When analyzing saline waters, standards must be made up in synthetic
ocean water (SOW); found in Nitrogen, Ammonia: Calorimetric, Automated
Phenate Method (350.1)

Procedures

7.1

7.2

73

74

Preparation of standards: Prepare a series of standard solutions covering the
concentration range of the samples by diluting either the stock or standard
solutions of ammonium chioride.

Calibration of electrometer: Place 100 mi of each standard solution in clean 150
mi beakers. Immerse electrode into standard of lowest concentration and add 1
mi of 10N sodium hydroxide solution while mixing. Keep electrode in the solution
until a stable reading is obtained.

Repeat this procedure with the remaining standards, going from lowest to highest
concentration. Using semilogarithmic graph paper, plot the concentration of
ammonia in mg NH,-N/li. on the log axis vs. the electrode potential developed in

the standard on the linear axis, starting with the lowest concentration at the bottom
of the scale.

Calibration of a specific ion meter: Follow the directions of the manufacturer for
the operation of the instrument.
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NITROGEN, AMMONIA
Method 350.3
(continued)

7.5 Sample measurement: Follow the procedure in (7.2) for 100 mi of sample in 150
ml beakers. Record the stabilized potential of each unknown sample and convert
the potential reading to the ammonia concentration using the standard curve. If
a specific ion meter is used, read the ammonia level directly in mg NH,-N/Ii.

Precision and Accuracy

8.1 In a single laboratory (EMSL), using surface water samples at concentrations of
1.00, 0.77, 0.19 and 0.13 mg NH,-N/1, standard deviations were +0.038, +0.017,
+0.007 and +0.003 respectively.

8.2 In a single laboratory (EMSL), using surface water samples at concentrations of
0.19 and 0.13 mg NH,-N/1, recoveries were 96% and 91%, respectively.

BIBLIOGRAPHY

Booth, R.L., and Thomas, R.F., "Selective Electrode Determination of Ammonia in Water
and Wastes", Envir. Sci. Technology, 7, p. 523-526 (1973).

Banwart, W.L., Bremner, J.M., and Tabatabai, M.A., "Determination of Ammonia in Soil
Extracts and Water Samples by an Ammonaia Electrode”, Comm. Sail Sci. Plant., 3, p.
449 (1952).

Midgley, D., and Torrance, K., "The Determination of Ammonia in Condensed Steam and
Boiler Feed-Water with a Potentiometric Ammonia Probe”, Analyst 97, p. 626-633 (1972)
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RELATIVE ACCURACY
Code of Federal Reguaitions, 40 CFR, Pt. 60, App. B, Spec. 2

Arithmetic Mean of the Differences, d
Eq. 8.1

Where: n = Number of data points

Standard deviation of the differences, S,
Eq. 8.2

12

.. (L
Edfz' Mn

=
S, =

n-1

Confidence Coefficient, CC
Eq. 8.3

- om

tosrs = t value Table (40 CFR, pg. 1043)

Relative Accuracy, RA
Eq. 8.4

+

RA = ld CCI x 100

RM

Where: |d| =Absolute value of the mean of differences (from Eq. 8.1)
RM = Average from reference method
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HYDROCARBON EMISSIONS TESTING
EPA METHOD 18 - FID ANALYSIS

SAMPLING PROCEDURES _
The sample was drawn via evacuated cannister through a stainless steei/teflon probe into a
tedlar bag. Each sample bag was evacuated, and then filled.

ANALYTICAL PROCEDURES

The contents of the tedlar bag was analyzed by gas chromatography. The gas
chromatograph was calibrated with an appropriate standard for each carbon #, before and
after each set of samples are analyzed. The sample is speciated by carbon #-C,, C,, C, C,,
C,, and C,, backflush.

SYMBOL IDENTIFICATION

i = carbon #,i=1to 6+

s = refers to standard for that carbon #

Rx, = response factor for C,

MW = molecular weight - g/mole

DSCFM = Average volume flow rate of unit tested

EQUATIONS

Area std
ppm std

Rx, =

1
Sampleppm,=ix—‘ x Area,

Sample ppm (as C,) = Sample ppm x # of Carbons

% = ppm, x MW, x DSCFM x 1.581 x 107
i

Totalnon-methaneE =262+E
hr hr,

Note 1: If ibs/hr as methane is required, MW will equal 16.0 (MW of methane, CH,)
Note 2: # of carbons: ethane = 2, propane = 3, etc...
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COMPANY: Dosiec

UNIT 1 _Lye CakK (c:eu
DATE 4.272-9%

PROJECT :_ 027 488

ON-SITE DATA
RUN #1 RUN#2  RUN#3
TIME: Jupp = MSY 15 30-/626 _[FaE /{0
vm, Dry sampled gas volume, dof . _ _. _a8.93t  _30.6% 2826
Y, Meter calibration factor (Met#_icox ) 7,00%9300 [.009200 _1.00930
Pbar, Barometric Pressure, “Hg 295 255" 29.5"
. Pstatic Stack static pressure, *Hg - . 3F -, 3% - .33
aH, Differential meter pressure, "H20 .S # . 5% .S+
Tm, Meter temperature, °F _75.2 _22.3> _TJ4%.l
—RUN#H RUN #2 RUN #3
CONTENTS| FINAL | TARE NET FINAL | TARE NET FINAL TARE NET
ol wet | 692.2 | 5523 | 138.6 | 7116 | #mssa | 1558 | Zod 4 555.8 | [49.8
o rcL| 5932 | 5915 1,F 424.] 234 2.7 600.0 £97.4 2.4
DRY | w33 | 4% 5 B | was) | 4850 | u9z3 4%.5 .8
|_S6 Ry2.23 | 8248 6.5 793 2| 786.4 4.6 | =48.3 84z2.3 6.0
(LU)) é.; 3 HC?) <?‘75;) ("3:}) <‘40.I>
N T Res s 1495 107.7 1 010 g vinge L2200 8 RCQwivaee 2.2 HE.7
RUN #1 RUN#2  RUN#3
€02, % Dry Voiume 3t 20 2./
02, % Dry Volume /15 S 1S. o /S. S
N2, % Dry Volume
& Cp, Pilot Tube Coefficient (# ) . %3/ .83 -8
ap, Avg P, "H20 1130 0,95 =
Ts, Stack temperature, °F 221 330 = _
As,  Stack Area, sq.ft. 943 _94.31  _ 74.3]
Ds, Stack diameter, inches /3.5 /315 j3LS
Dn, Nozzle diameter, inches — —
Dur, Sampling time, min £€ 4y 4
9 /SO Mini iso
Filter #
Filter tare weights, gms
Additional Comments:
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LABORATORY ANALYSIS

EPA METHOD 350.3 - AMMONIA ANALYSIS

COMPANY : 'D€5‘\L¢Q- PROJECT: o217 - 43¥

LOCATION/UNIT: Live Qale Codgen DATE TESTED: 4/22]92

ANALYST: V&3

- STANDARDIZATION:
ma/L NH,Cl nv SLOPE
B 0.1 L -5
- ___ LS\
1.0 3. -
_ 7 L.l
10.0 -30.4 -
— — __ Ll.F
_ 100.0 ~9a2.> =7
SAMPLE
—  SAMPLE # nv N mg/L at N mg/L NH3 mg/L VOL. T. mg
/ wa 39 — 39 413 deod 2.2 (3D
2 0 3.0 — 3.0 3Lt gL LU
_ 3 -t.3 319 — 3.9 L.73 e d 2.2 (233)
— Bleae b i 2L
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DESTEC/WZI LIYE OAK COGEN

4-22-93

PROJECT

# B2F-438

HC SAMPLE BLANK

12 -

CARUMATOGRAN 3 MEMORIZED
PKNO TIME AREA MK
L 2.833 213
= FrE—— Ea—aa
e 3282 233 ¥

TOTAL 1760

IDNO

*
L}

&

71-

16:34114

CONC NAME
C=-5+
85 il o peak
= T
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DESTEC/UZI
- 4-22-93
HC SAMPLE # 1

~ ]iELHILL&¢—+$=BB=11

LIVE OARK COGEN
PROJECT # B827-488

; CY

CHROMATOGRAM 9 MEMORIZED
- PKNO TINE AREA MK 1DNO CONC NAME
| e 203
—~ 2 2,632 438 Y 6 C-6+
3 2,979 73872708 1 c-1
4 3.087 1970 \¥ ! c-1
ToTAL 3349 8
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DESTEC/MHZI LIYE OAK COGEN
4-22-93 PROJECT # 027-488
HC SAMPLE & 2

si2i:l4

2¢ti2
4 -
]
12 -
15.758
CHROMATOGRAM 18 MEMORIZED
PKNO TINE ARER MK IDNO
1 2.67 356 5
2 2.977 847) (400 1
3 3.872 1759 NV 1
TOTAL 2961

CONC NAME
C-8+
c-1
c-1
8

Pmcmenwmnumls«vm.lm



DESTEC/HZI LI¥E OARK COGEN
4-22-93 PROJECT # 027-438
HC SAMPLE # 3

249443 {7:38:57
%aaﬁ%a
4 - 4.215
&,704
8 -
12 -

CHROMATOGRAM 11 MEMORIZED

PKNO TIME AREA MK 1DNO CONC NAME
{ 2,973 342 csﬁf 1 £-1
2 3,872 1786 \\Y 1 c-1
T0TAL 2575 0
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PETRO CHEM ENVIRONMENTAL SERVICES, INC.
CHAIN OF CUSTODY RECORD

MAIN OFFICE

313 Daniels Lane
Bakersfieid, CA 93307
(805) 327~7300 FAX (805) 327-3459

LAB OFFICE

3207 Antonino Avenue
Bakersfieid, CA 93308

(80S) 631-9332 FAX (808) 327-0860

ANALYSIS REQUEST
LABORATORY LAB ID#
. EAS
COMPANY LOCATION/UNIT 4
_  |PROJECT SAMPLED BY _ 0 E
D37 - 43¢ “DCT 9
METHOD DELIVER REPORT TO: PCES PO#
_ Terry Rowles 3ot &
SAMPLE ' SAMPLE 3 3
ID# SAMPLE DESCRIPTION DATE | Lig | Finer | @as H.)
-@-3: Fuel Gas #oaa 7('4? X
" [COMMENTS:
_ JISHED BY: sz RECEIVED BY: DATE
E’ Sl bl by Bo/23
RELINQUISHED BY: DATE RECEIVED BY: DATE
RELINQUISHED BY: DATE RECEIVED BY: DATE

Petro Chem Environmental Services, Inc.




PETRO CHEM ENVIRONMENTAL SERVICES, INC.

DRY GAS METER CALIBRATION
DATE: 4-12-93 AMBIENT TEMP °F: 61
TECH: BDM BAROMETRIC Pbar: 30.06
METER L.D.# 1004 TEST METER ID#: S5M104564
TEST METER Mcf: 1.023
APPROXIMATE CFM 0.75 0.50 0.30
STD TEST METER
VOLUME CF INITIAL 0.00 0.00 0.00
FINAL 7.44 10.01 10.01
TOTAL 7.44 10.01 10.01
FIELD GAS METER
VOLUME CF INITIAL 165.40 185.40 197.40
FINAL 172.82 185.40 207.79
TOTAL 7.42 10.32 10.39
STD TEST METER
TEMP (°F) 82.0 61.0 62.0
FIELD GAS METER
TEMP (°F) IN 71.0 75.0 74.0
ouT 55.0 60.0 65.0
AVERAGE 63.0 67.5 69.5
STD TEST METER
PRESSURE ("H20) -0.60 -0.30 -0.15
FIELD GAS METER
PRESSURE ("H20) 0.73 0.32 0.09
FIELD GAS METER, Mcf 1.025891 | 1.003864 | 0.999526
[FIELD AVERAGE Mcf: [ 1.009760 | H@: 0.7246 |

-85-
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PETRO CHEM ENVIRONMENTAL SERVICES, INC.

PITOT TUBE CALIBRATION
PITOT TUBE ID. # 13'IN
DATE: 4-30-93
CALIBRATED BY: RJK
» A" SIDE CALIBRATION
a Pstd aP(s) DEVIATION
RUN# |cm H20 (in.H20) _ |cm H20 (in. H20) Cp(s) Cp(s) -Cp(A)
1 0.280 0.400 0.828 0.002
2 0.280 0.405 0.823 -0.003
3 0.285 0.410 0.825 -0.001
Cp (SIDE A) 0.826
=g~ SIDE CALIBRATION
s Pstd aP(s) DEVIATION
AUN # |cm H20 (in.H20)  |cm H20 (in. H20) Cp(s) Cp(s) -Cp(B)
1 0.270 0.380 0.834 -0.001
2 0.270 0.385 0.829 -0.006
3 0.275 0.380 0.842 0.007
Cp (SIDE B) 0.835
[Cp (SIDE A) - Cp (SIDE B) = 1 -0.009 | 0.831 |

Cp=.99* aPstd/ aP(s)

-86-
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@ AIRCO

542234

Airco Special Gases

Union Landing & River Roads

P.O. Drawer No. 272

Riverton

New )ersey 08077

Telephones: Marketing; 609-829-7878
Prod. & Admin.;

609-829-7914

International; 609-829-7917

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GAS MIXTURE

CUSTOMER: __ Bgkenafield Welding Supply Saugus CA

CYLINDER #:_CC:69805
CYLINDER PRESSURE: 7000 paig

CERTIFICATION DATE:_3z/5/93
EXPIRATION DATE: 9/5/93

LABORATORY: Riverton NI REFERENCE #: 20983
MIXTURE ACTUAL MIXTURE AIRCO INTERMEDIATE STANDARD
COMPONENT CONCENTRATION CYLINDER # CONC. NIST SRM#
Carbon Monoxide 20,1 ppm £r.82780 24,7 ppm 1678C

BALANCE GAS: yisnip Oride, Sulfur Dioride Nitrogen.

GAS ANALYZER:
MAKE kmem MODEL:__ ggs
PRINCIPAL:

LAST MULTIPOfNT CALIBRATfON DATE: 771/3/92

SERIAL#: 1000049

R=REFERENCE STANDARD Z=ZERO GAS S=SAMPLE GAS

1ST ANALYSIS: DATE 9/95/9%2 ANALYST

1) Z__npo R__ 24z S___197 CONC (1)__20.0 ppm

2) R__243 Z2__ _opn S___197 CONC (2)__20.0 ppm

3) R__243 S__ 197 Z___poo CONC (3)__20.0 pym
AVE CONC 20. 0 prm

2ND ANALYSIS: DATE_z/5/93 ANALYST 4 rattanze

1) Z2__pon R__ 240 S__ 195 CONC (1)_20.1 ppm

2) R__ayp YY) S__795 CONC (2)_9n 1 rom

3) R__24p S___795 2__ poo CONC (3)_20.7 nom
AVE CONC o0 1 npm

THIS CALIBRATION STANDARD HAS BEEN CERTIFIED VERSUS EPA TRACEABILITY
PROTOCOL NO. 1, PROCEDURE Gl, AND ANALYSES PERFORMED PER SECTION 3.0.4.

CERTIFIED CONCENTRATION:

APPROVED BY )5
/il‘.iso%._ TORY MANAGER

smd

o y v e—
-0 pp
Nitrogen=Balance

A member of The B0C Group Petro Chem Environmental Services, in&
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smd

v AIRCO

542234

Airco S
Union Landing & River Roads
P.O. Drawer No. 272

pecial Gases

Riverton
New Jersey 08077
Telephones:

Marketing; 609-829-7878

Prod. & Admin.; 609-829-7914
International; 609-829-7917

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GAS MIX
CUSTOMER: Bakersfield Welding Supply Saugus CA

CYLINDER ¥:__ rr.geggs
CYLINDER PRESSURE:_1000 peig

CERTIFICATION DATE:
EXPIRATION DATE:

3/5/93

9/5/93

LABORATORY ¢ pinomton HI- REFERENCE #:_ 30963
MIXTURE ACTUAL MIXTURE AIRCO INTERMEDIATE STANDARD
COMPONENTS CONCENTRATION CYLINDER # CONC. NIST SRM#
Nitric Oxide 20.6 ppm CC: 95054 18.7 ppm 28294
Sulfur Dioxide 20.0 ppm CC:15382 25.8 ppm 16934
BALANCE GAS: Carbon Monoxide, Nitrogen
COMPONENT 1 GAS ANALYSIS PROCEDURE Chem?i luminescence
MAKE/MODEL/SER#%#: Beckman, 952, 0100204
IAST MULTIPOINT CALIBRATION DATE: 2/2/93
COMPONENT 2 GAS ANALYSIS PROCEDURE Non-Dispersive Infrared
MAKE/MODEL/SER#: Beclman, 865, 0103986
IAST MULTIPOINT CALIBRATION DATE: 979 /93
R=REFERENCE STANDARD. 2=ZERQO GAS S=SAMPLE GAS
18T COMPOMNENT WNitrie Oxide
1ST ANALYSIS: DATE 9/98/93 ANALYST A.Lattanze
1) 2_ popo R_ 7535 S__1680 CONC (1) 20.5 ppm
2) R__15235 Z__p000 S__ 1680 CONC (2)__ 20.5 ppm
3) R_z1535 S__ 15880 Z__0000 CONC (3) 20.5 ppm
AVE CONC 20.5 ppm
2ND ANALYSIS: DATE 2/5/93 ANALYST A.Lattanze
1) Z_pgoo R__1500 S__1650 CONC (1) 20.6 ppm
2) R__z1500 Z__pooq S__1650 CONC (2) 20.6 ppm
3) R__z500 S_ 1850 Z__ Q000 CONC (3) 20.6 ppm
AVE CONC 20.6 ppm
2ND COMPONENT S s,
1ST ANALYSIS: DAT% 9/96/93 ANALYST  A.Lattanze
1) Z_ppgo R_ 2520 S___ 1950 CONC (1) 20 0 nom
2) R__2520 Z__0000 S__ 1950 CONC (2) 90 N rrom
3) R__2520 S__1950 Z__ gooo CONC (3) r
AVE CONC 20 N nrm
2ND ANALYSIS: DATE 2/2/9%2 ANALYST A Lattanze i
1) Z__0009 R__ 2470 S___ 1870 CONC (1)__2g. g ¢
2) R__2410 Z2__0000 S__1820 CONC (2)__29 9 som
3) R__2410 S__1870 2___pgog CONC (3)_29 g zpm
AVE CONC
THIS CALIBRATION STANDARD HAS BEEN CERTIFIED VERSUS EPA TRACE%%TE?%§

PROTOCOL NO. 1, PROCEDURE Gl, AND

ANALYSES PERFORMED PER SECTION 3.0.4.

CERTIFIED CONCENTRATION: yifns 3

14
APPROVED BY .o
A member o Tha BOCTERWARATORY MANAGER
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,Carbon Monozide=20.1ppr
Nitrogen=Balance
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PETRO

CHEM
] ENVIRONMENTAL
‘ SERVICES, INC.

3207 Antonino Avenue
Bakersfield, California 93308
(805) 327-7300

FAX (805) 327-3459

COMPANY : DESTEC OPERATING DATE RECEIVED : 4-23-83
DATE : 4-22-93 DATE ANALYZED: 4-24-93
PROJECT  :027-488 DATE REPORTED:  4-28-93
EPA METHOD 18
LOW RANGE HYDROCARBON ANALYSIS
CALIBRATION DATA AND STATISTICS
METHANE
RESPONSE
CONC. AREA FACTOR CUBTON e
(Ppmv) COUNTS ppmviAC =
o
A
0.413 753 5.48E-04 o VA
0.825 1515 5.45E-04 3, /
4.125 7134 578E-04 § ==
8.25 14258 5.79E-04 <
AVERAGE RF 5.62E-04 )
STD. DEVIATION ~ 1.60E-056 ™ o s o
RSD% 2.85%
ETHANE
RESPONSE _—
CONC. AREA FACTOR AR e
(ppmvV) COUNTS ppmMV/AC —==
»>
L
0.413 1433 2.88E-04 4
0.825 3018 2.73E-04 3 /.
4.125 14282 2.89E-04 £ =
8.25 29337 2.81E-04
AVERAGE RF 2.83E-04 .
STD. DEVIATION  6.27E-06 ™ L S o
RSD% 2.22%
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PETRO

SERVICES, INC.

CHEM
ENVIRONMENTAL

3207 Antonino Avenue
Bakersfield, California 93308

(805) 327-7300
FAX (805) 327-3459

COMPANY: DESTEC OPERATING

DATE

: 4-22-93

PROJECT : 027-488

CONC.
(ppmv)

0.413
0.825
4.125

8.2

CONC.
(ppmv)

0.413
0.825
4.125

8.26

-90-

DATE RECEIVED : 4-23-93
DATE ANALYZED: 4-24-93
DATE REPORTED:  4-28-93
EPA METHOD 18
LOW RANGE HYDROCARBON ANALYSIS
CALIBRATION DATA AND STATISTICS
PROPANE
 RESPONSE
AREA FACTOR e
COUNTS ppmv/AC —Z
//
2198 1.88E-04 o A
4507 1.83E-04 2, i
21237 1.94E-04 £ =
43237 1.91E-04
AVERAGE RF 1.89E-04 , |
STD. DEVIATION  4.10E-06 ™ o cas o
RSD% 2.17%
BUTANE
RESPONSE —
AREA FACTOR BT e
COUNTS ppmv/AC
/./
2826 1.46E-04 5 £
5963 1.39E-04 3, i
28314 1.46E-04 § =
57502 1.43E-04 <
AVERAGE RF 1.43E-04 ‘
STD. DEVIATION  3.00E-06 ™ ) O s
RSD% 2.09%

Petro Chem Environmental Services, Inc.



PETRO

CHEM
ENVIRONMENTAL
SERVICES, INC.

3207 Antonino Avenue
Bakersfield, Caiifornia 93308

(805) 327-7300
FAX (805) 327-3459

COMPANY: DESTEC OPERATING

DATE

: 4-22-93

PROJECT :027-488

EPA METHOD 18

LOW RANGE HYDROCARBON ANALYSIS
CALIBRATION DATA AND STATISTICS

CONC.
()

0.37
0.74
3.7
7.4

CONC.
(ppmv)

0.38
0.76
3.8
7.6

PENTANE

AREA
COUNTS

2792
6699
32699
66274

AVERAGE RF
STD. DEVIATION
RSD%

HEXANE

AREA
COUNTS

4233
8763
39423
79851

AVERAGE RF
STD. DEVIATION
RSD%

DATE RECEIVED : 4-23-93
DATE ANALYZED: 4-24-93
DATE REPORTED:  4-28-93
RESPONSE NN
FACTOR CASATIR LIEAY
ppmv/AC =
Z
o
1.33E-04 5 //
N
1.10E-04 2, /
1.13E-04 § =
1.12E-04 ° v
1.17E-04 . .
0.04E-06 ™ o tovs
7.73%
RESPONSE —
FACTOR CLRIH e __
ppmv/AC =
//
8.98E-05
8.67E-06 2 /.
9.64E-056 § A
9.52E-05 x
9.20E-05 . ‘
3.94E-06 ™ s s fovoe
4.28%
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PETRO

CHEM
ENVIRONMENTAL
SERVICES, INC.

3207 Antonino Avenue
Bakersfield, California 93308
(805) 327-7300

FAX (805) 327-3459

COMPANY: DESTEC OPERATING DATE RECEIVED : 4-23-83
: 4-22-93 DATE ANALYZED: 4-24-93

DATE

PROJECT : 027-488

EPA METHOD 18
CALIBRATION DRIFT ANALYSIS

POST ANALYSIS CALIBRATION CHECK (0.4ppm STD.)

INITIAL POST  %DIFF.

CONSTITUENT RF RF

METHANE 5.48E-04 5.30E-04 3.34%
ETHANE 2.88E-04 2.93E-04 -1.63%
PROPANE 1.88E-04 1.94E-04 -3.10%
BUTANE 1.46E-04 1.52E-04 -4.05%
PENTANE 1.33E-04 1.02E-04 23.21%
HEXANES+ 8.98E-05 9.21E-05 -2.59%

POST ANALYSIS CALIBRATION CHECK (0.8ppm STD.)

INITIAL POST %DIFF.

CONSTITUENT RF RF

METHANE 5.46E-04 5.57E-04 -2.30%
ETHANE 2,73E-04 2.73E-04 0.20%
PROPANE 1.83E-04 1.87E-04 -1.90%
BUTANE 1.39E-04 1.42E-04 -2.48%
PENTANE 1.10E-04 1.09E-04 1.60%
HEXANES+ 8.87E-05 9.07E-05 -4.57%

DATE REPORTED: 4-28-83
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EPA METHOD 2
STACK GAS VELOCITY AND VOLUMETRIC FLOWRATE

Average Stack Gas Velocity
Eq. 2-6 & Eq. 29

p - Static Pressure, H, O
I 13.6

V.-G, (./F)avg|-——r,;<3’

Average Stack Gas Dry Volumetric Flow Rate

Eq. 2-10
Tsﬂ Ps
st(lvg) Pw
Q

— = SCFM
MF

Qu =60(1-B,,)v,A

EPA METHOD 3
DRY MOLECULAR WEIGHT OF STACK GAS
Eq. 3-2

M, = 0.44 (%CO,) + 0.320 (% 0,) + 0.280 (%N, + %CO)

Wet Molecular Weight of Stack Gas

M, =M, (1-B, )+ 18(B,, )
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SYSTEM BLANK
UHP NITROGEN

4 -
7.043
8 - §:884
5: 834
ig - i‘i.’ggg
13.989

CHROMATOGRAN 3
HARNING NO PEAK

MEMORIZED

93-

13:144:43
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9.4PPm HYDROCARBON STANDARD

SCOTTY CAN MIX 1 DIL. 1:48
Tﬂ&ﬂ%‘% 14:19:39
w7
4 - %%
4,774
. - 7.453
12 -
13.468
CHROMATOGRAM 18 MEMORIZED
PKNO TINE AREA MK IDND CONC NAME
1 2.667 4233 5 C-6+
2 3.0879 7’53 1 C-1
3 3.627 1433 2 £-2
4 4.774 2198 3 £-3
S 7.433 23825 4 L-4
6  12.408 2792 5 C-5
TOTAL 14233 g

Petro Chem Environmental Services, Inc.



.8PRm
SCOTTY

HYDROCARBON STANDARD
CAN MIX 1 DIL 1:29

MK

2.633
4 3 '- &bg
fr=-4.754
g = 7.44
3 g.783
12
= 13.39
CHROMATOGRAM 5 MEMORIZED
PKNO TIME AREA
1 2,633 3763
2 3.071 1515
3 3.621 30183
4 4,764 4507
5 7.44 5953
6 N 2448
7 13.39 5599
TOTAL 31263

IDNHO

mz‘:ammum

15:108:31

CONC
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Petro Chem Environmental Services, Inc.



4PPm HYDROCARBON STANDARD
1:4

SCOTTY CAN MIX 1 DIL.

15:53:19

CONC

NAME

]
+

IO
1
N 5 G O v O

j;=======, 4756
6.75 o
8 _ r_:.—‘
9,444
12 -
g
T8l 5. 394
CHROMATOGRAM & MEMORIZED
PKNO TIME AREA MK IDNO
1 2,633 39423 5
2 3,872 7134 1
3 3.622 14282 2
4 4,766 21237 3
5 7.441 23314 4
6 13.394 32699 5
TOTAL 143898
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3PPm HYDROCARBON STANDARD
SCOTTY CAN MIX 1 DIL. 1:1

-

X

16:13:41

"
R e e e——
8 -
1 s.867
12
T 0 9§
I
CHROMATOGRAM 7 MEMORIZED
PKND TINE AREA MK IDNO CONC NAME
1 2.634 79851 5 C-6+
2 3.674 14258 1 c-1
3 3.623 29337 2 c-2
4 4.768 43237 3 C-3
5 7.444 57582 4 C-4
b TR e PN £—5—
7 13,399 66274 5 c-5
TOTAL 298575 8
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POST ANALYSIS CALIBRATION CHECK
@.4PPm HYDROCARBON STANDARD
3COTTY CAN MIX 1 DIL. 1:48

~

77

4 - 33’.%5.?1
JF- 4.771

g - P 7.433

19.188

B R

15.61
CHROMATOGRAM 16 MEMORIZED

13:18:82

CONC

PKNO TINE AREAR MK IDNO
1 2.677 4126 6
2 3.673 779 1
3 3.621 1418 2
4 4,771 2132 3
3 7.433 2716 4
& 13.417 3636 3
TOTAL 14797

98-
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POST ANALYSIS CALIBRATION CHECK
2,8PPm HYDROCARBON STANDARD
SCOTTY CAN MIX 1 DIL., 1:28

18:38:48
4 -
8 -
e -
CHROMATOGRAM 17 MEMORIZED
PKNO TIME AREA MK IDNO CONC NAME
1 2.675 83339 B C-6+
g 3.676 1481 1 C-1
K] 3.628 3024 2 c-2
4 4,772 4423 2 £-3
3 F.433 5389 4 £-4
& 13.4 6303 3 C-3
TOTAL 29924 £}
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Gary Fuller
W2, Inc.
March 31, 1993

l. Source Information

A. Unit

B. Company

Il. Testing Firm

lil. Regulatory Agency

IV. Summary

V. Testing Date

Project: 027-488
Live Oak
Limited Cogen

SOURCE TEST PROTOCOL

One 48.5 MW. GE LM-5000
Gas Fired Turbine
PTO 4213001 B

Destec Engineering , inc.

Live Oak Limited Cogeneration Facility
Sec. 23, T28S, R27E
Kern County, California

C/O Gary Fuller WZ|, Inc.)
4700 Stockdale Highway
Bakersfield, California 93309

Petro Chem Environmental Services, Inc.
313 Danieis Lane
Bakersfield, California 93307

Attention: Mark Ready

San Joaquin Valley Unified APCD
Southemn Region

Determinations of concentrations (ppm) and
emissions (Ib/hr) of sulfur, NMHC, NOx, CO, NH,
and Spec I, lll, IV (NOx, O,, CO) relative accuracy,
from the exhaust of a gas fired Turbine/Generator.

April 22 - 23, 1993
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Gary Fuiler
w2, Inc.
March 31, 1993

Project: 027-488
Live Oak
Limited Cogen

PROPOSAL FOR COMPLIANCE TESTING

Determination of concentrations (ppm) and emissions (lbs/hr) of suifur, NMHC, NOX, CO, and NH, from the
exhaust of one 48.5 MW gas fired Turbine/Generator. Relative Accuracy testing will be performed for NOx, O,
and CO following Title 40 CFR performance Spec li, lil and IV; a minimum of nine 30 minute runs will be
performed. Fuel sulfur analysis will be performed by EPA Method 20 and 19; EAS Labs of San Luis Obispo will

—  be used (exampie analysis enciosed). The following Methods will be used:

— *

Parameters Method Test Runs Permit Limit, P
Per Turbine Ib/hr Per
Turbine
Ammonia BAAQMD ST-1B 3 - 30 minute 20 ppm
Suifur Fuel Analysis / Fuel Rates 1 *#%* 29 Ib/hr
as sulfur
NMHC EPA Method 18; (modified) 3 ** 537 Ib/hr
C,-Ce+
* NOx EPA Method 20; g - 30 minute 6.16 Ib/hr
Chemiluminescent Analyzer .0135 Ib/MMBtu
* CO EPA Method 10; GFC Anaiyzer 9 - 30 minute 11.00 Ib/hr
* 0O, EPA Method 20; 9 - 30 minute —
Fuel Cell Analyzer
Molecular EPA Method 3; Orsat Analysis 2 -
Waight
0,/CON, I
Volume Flow EPA Method 2 & 4, 2 -
DSCFM Pitot Tube Traverse
and Condensation Train
Relative Title 40 CFR Performance See above 20%/20%/10%
Accuracy Spec ||, lll and IV NOx/O,/CO
NOx/O,/CO

An initial 48 point concentration traverse will be performed to document the point(s) of average
concentration. All follow-up runs will be performed at the point(s) of average concentration.

The Method 18 analysis will be modified to increase sensitivity to 0.2 ppm C,-Cq+. Sample analysis is

enclosed.

Emissions as sulfur = (Ib/hr SO,/s) + Ib/hr SO,/3.

-102-
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} H
SAN JOAQUIN VALLEY /
—Frmme ] UNIFISD AIR POLLUTION CONTROCL DISTRIG. ereed l
e SOUTEERN REGION 3l
Sasnisinwe l

PERMIT TO OPERATE Tl 1

Number: 4213001 (B)
PERMIT TO OPERATE IS HEREBY GRANTED TC: LIVE QAK LIMITED
FPOR EQUIPMENT LOCATED AT: Sec. 18, T28S, R28E
EQUIPMENT OR PROCZSS DESCRIPTION: One Cogeneration Uni<

OPERATIONAL CONDITIQNS LISTED BELOW.

THIS PERMIT BECOMES VOID UPON ANY CHANGE OF OWNERSHIP OR LOCATION. OR ANY ALTERATION.

NOTE: The permittee nay be required to .
provide adequate sampling and testing DAVID L. CROW

facilities. Equipment modification EXECUTIVE DIRECTOR/APCO
requires a new permic.

REVOCABLE: This permit does not authorize By: %*”‘ M, Qdamer’

the emission of air contaminants in excass
of those allowed by the Rules and Regulations

of the §.J.V.U.A.P.C.D. For Period: 04-30-382 TC 04~30-33

C. ON PROVAL:

Compliance with all conditions of approval imposed by any applicable Authority ©o
Construct is required for life of this egquipment unless modified by applicatien.

EQUIPMENT DESCRIPTION: Gas-Tired 48 Megawatt Cogeneration Facilitv, including the
following egquipment:

. Stewart & Stavenson GE LM-35000 gas turdine generator system, 48 MW capacity.
fieat recovery bailar, 110,000 lb/hr 850 psig steam, 30,000 lbm/hr 200 psig steam,
Inlet air absorption chiller and heat exchanger,
Turbine combustar steam injection system for NOx control.
Selsctive catalytic ~eductiecn (SCR) system (for NOx coatrel) utilizing ammonia
as reducing agent.
Engelhard carbon monoxide reactor 238.4 in. wide x 375.5 in. high x 18.0 in. deep
with 104 catalyst modules,
g. Continuously recsrding monitor for ammonia,
h. Conzinuously recording monitors for 0 and NOx.
i. Dellinger GP298-GTS-80 turbine lube oil mist eliminator,
j. Dollinger AEi129-680 generator lube oil mist eliminator.

OPERATIONAL CONDITIONS:

® A0 OM

r

1. Gas fturbine engine shall be Zired exclusively with PUC-regulated quality natural
gas. (Rule 220.1-BACT)

2. Gas turhine engine steam injection rate shall be maintained at steam=-to-fuel ratio
documented to result in compliance with emission limits. (Rule 209)

3. Ammonia injection rate shall be controelled to maintain ammonia "breakthrough” to
less than 20 ppmv. (Rule 419)

4.

Fuel gas sulfur content shall not exceed 0.25 gr. H2S/100 scf without prier
District approval. (Rule 220.:-BACT)

-103- Petro Chem Environmental Services, inc.



LIVE QAK LIMITED
TRMIT 342130018
AGE 2

8. 802 exhaust stack concantratien shall notT exceed 0.01%% by volume and NO2 exhaust
_ stack eoncentratisca shall not exceed 0.0108% by volume at 13% oxygea on dry basis.
(Rule 422)
§. Live Oak Limited shall maintain accurate records of sulfur content in fuel gas and
make such records readily available for District inspeciion upon request. (Rule 422)
— 7. 12 stean injection or SCR system is inoperative. gas turbine engine shall be shut
downn. (Rule 209)
8. Inlet gas temperature %o catalyst bded shall be maintained within range recommended by
_ catalyst manufacturer. (Rule 208)
3. Gas turbine engine shall not burn more Than 10.28 MM sci/day of natural gas.
{Rule 220.1)
10. Tsmperature af exhaust flow through carbdon monoxide reactor shzll be no less than
— 760 deg. F. (Rule 209)
11. All gas turbine sengine exhaust shall flow through catalyst bed. (Rule 220.1)
12. Gas turbine engine shall be egquipped to burn PUC-regulatad natural g=s only.
{Rule 220.1)

. Gas turbine engine shall be equipped with continuously recording fyel gas flowmeter.
{Rule 209)

Gas turbine engine combustar steam injection systam shall be eguipped with continuocusly

recording steam~-to-fuel injection rate monitoring system accurate to within +3X,

(Rule 422) .

15, Gas turbine exhaust snall be equipped with csntinuously recording 02, NOX and ammonia
- monitors. (Rule 209)
18. Circular cross section exhaust stack shall be equipped with permanent provisions to
allow colleecion of stack gas samples consistent with ZPA test methods and equipped
with flow straighteaers, if necessary., o minimize turbulence. (Rule 108.1)
. Gas temperature at SCR catalyst section inlet shall be monitsred by operational
tamperature indicatar. (Rule 209)
18. Anmonia injection grid shall be equipped with operational ammonia Zlowmeter and
_ injection pressure indicator. (Rule 208)
19. Installed SCR uni® shall provide spacs for additional catalyst if source operation
cannot achieve sampling limits. (Rule 209)
Gas turbine lube 0il system atmospneric vent shall be equippead with aerosocl/smoke
control provisions. (Rule 209)
Live Oak Limited shall comply in full with Rule 422 (New Scurce Performance Standards)
requirements including notification, recordkeeping and monitoring raquirements.
- (Rule 422) '
22. Continuous emission monitoring systam for NOx (as NO2), NH3. and 02 serving exhaust
ges steam shall coanform tc Rule 108 sgpecifications. (Rule 108)
Continuous emission monitoring systems shall be calibrated and operated acsording o
EPA guidelines as speci?ied in CFR, Parz 60, Appendix B. (Rule 108)
Audits of monitors shall be conductad semi-annually by independent iaboratory in
accordance with EZPA guidelines, wiztnessed by District, and reperts shall be suomitted
__ t5 District within 30 days of such audit. (Rule 108)
25. Live Oak continuous emission monitoring printouts shall be made readily available for
District inspection upon request. (Rule 108)

20.

2.

23.

24.
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—

LIVE OAK LIMITED
“CRMIT 342130018
WE 8

26. Live Oak Limited shall keep accurate records of daily fuel consumption of gas turbine
engine and shall make them readily available 2or District inspec=ion upon request.
(Rule 209)

27. Steam produced at this facility for use in oil-production operations shall be injected
only lnta strata for which all wells are connectad to District-authorized well vent
vapor control systea(s). (Rules 220.1 & 465.1)

28. Noncompliance with emission limit(s) requires immediats shutdown or curtailment o
effect compliance. Installaticn of additional control provisions or increzse in
emission limit(s) requires modified Anthority to Construct pefare continued cperation
at non-complying levels. Pursuant <o Section 42350 of california Health and Safety
Code, a variance from this eondition cannot be obtained. (Rule 208)

29. Live Oak Limited shall monitor and records exhaus: gas temperature at oxidation
catalys: ialet, and if average tamperature exceeds 800 deg. F.. shall establish
ecatalyst hydrocarbon contsol satiafies BACT requi>ement. (Rule 220.1)

30. This Authority to Comssfuct cancels and replacas Aucthorisy to Csmstouct 24213001,
(Rule 220.1)

COMPLIANCE TESTING REQUIREMENTS:

Compliance with all emission sampling limits shall be demonstratad by District-witnessed
sample oolleczion by independent testing laboratory wishin 80 days after start-up of this
-aguipment. Compliance wizh sulfur compounds emission sampling limi<s shall be demonstrated
oy fuel gms suliur apgalysis, and compliance wish oxides of nit-ogen, VOC. ecardon monoxide
and ammoniz emission sampling limits shall be demonstr ced by District-witnessed sample
collectien by independent testing laboratory annually 80 days prior to permit anniversary
date. Lube cil vent smission rate shall be tested if five percent opacity or greatel
visible emissions are= exhibited. O #igia]l tast cesults and field data shail Dde submitted
-0 District within 30 days afcer collection. (Rule 108.1)

EMISSION SAMPLING LIMITS: =potal for turdine exhaust plus lupe oil vent

Particu;atas {PM-10):

.78 ibm/hr (Rule 220.1)
Sulfur Compounds:

]
0.29 ibm/hr (of S02) {Rule 220.1)
Q.10 1bsm/hr (of S04) (Rule 220.1)
Oxides of Nitr-ogan: 5.78 ibma/hr (as NC2) (Rule 220.1)
0.0127 lbm/MM Btu (2as NG2)
(Rule 220.1-BACT req. )
Volatile organic
Compounds (VOC): 0.58 1lbm/hr (including lube 0il cooler
(accumulating vent(s) (Rule 220.1)
0.578 ppmv dry at 15X Oy (as CH,)
(Rule 220.31-8ACT reg.) (Only if
catalyst inlet temperature exceeds
800 deg. 7., ses special cond. ii)
Carbon Moncxigde: 10.90 lba/hr (Rule 220.1)
Ammonia: 20.0 pomv (Rule 419)
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LIVE OAK LIMITED
AERMIT 242130013
GE 4

WARNING:

Pailure of carbon monoxide reactor oF SCR ecatalyst to perform as required because of
catalyst poisoning or fouling shall noct be recognized as basis for Rule 111
enforcament exemption. (Rule 111)

STATE OF CALIFORNIA AIR TOXICS HOT SPOTS REQUIREMENTS:

Pacility shall comply with ¢alifornia Health and Safety Cade Sections 44300 through
4384. (Rule 208.1)

PIONARY SOURCE CURTA ol ] TRAFPIC ABATEMENT P :

Pacilities expected to emit 10C tons per year or mare of ecarbon monoxide,
hydrocarbons, PM=10 or oxides of nitrogen shall comply with SJVUAPCD Rule 813.

RULE _220.1 (NSR) ANALYSIS VALIDATION:

dailv emission rate of all air contaminants Irom +his permit unit shail not
exceed the following daily emission limitations:

Particulates (PM-10)}: 68.29 lbm/day (Rule 220.1)

Sulfur Compounds: 6.90 lbm/day (of SO,) (Rule 220.1)
2.30 lbm/day (ef SC,) (Rule 228.1)

Oxides of Nitrogen: 138.56 lbm/day (as NO,} (Ruie 220.1)

Volatile Organic Comsounds (VOC!: 14.00 lbdm/day (Rule 22C.1)

Ca=nan Meonoxide: 281.35 lbom/day (Rule 220.1)

Compliance with these emission 1imits shall be verified by source operator on daily
basis apc written documentation made reacdily availablie to Distriet for period of
one year.
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San Joaquin Valley
Unified Air Pollution Control District

PERMIT TO OPERATE

PERMIT NO.: 4213001C EXPIRATION DATE: APRIL 30, 1993

LEGAL OWNER OR OPERATOR: LIVE OAK LIMITED
(Destec Energy Incorporated, Managing General Partner)
MAILING ADDRESS: 4800 Easton Drive, Suite 114
' Bakersfield, California 93309

EQUIPMENT LOCATION: NW/4 Sec. 18, T28S, R28E
Kem River Qil Field

EQUIPMENT DESCRIPTION:
Gas-Fired 48 Megawatt Cogeneration Facility

CONDITIONS

1. Stewart & Stevenson GE LM-5000 gas turbine generator system shall have a capacity of no
greater than 48 MW and a heat input rating of no greater than 453 MMBtuw/hr. (Rule 2010)

2. Turbine shall be equipped with heat recovery boiler, 110,000 Ib/hr 650 psig steam, 30,000 lb/hr
200 psig steam. (Rule 2010)

3. Turbine shall be equipped with inlet air absorption chiller and heat exchanger. (Rule 2010)

4, Turbine shall be equipped with turbine combustor steam injection system for NOx control.
(Rule 2010)

5.

Unfired heat recovery boiler shall be equipped with selective catalytic reduction (SCR) system
(for NOx control) utilizing ammonia as reducing agent. (Rule 2010)

6. Unfired heat recovery boiler shall be equipped with Engelhard carbon monoxide reactor 236.4
in. wide x 375.5 in. high x 18.0 in. deep with 104 catalyst modules. (Rule 2010)

(CONDITIONS CONTINUE ON THE NEXT PAGE)

This Permit to Operate remains valid through the permit expiration date listed above, subject to payment of annual permit
fees and compliance with permit conditions and ail applicable local, state, and federal regulations. This permit is valid
only at the location specified above, and becomes void upon any transfer of ownership or location. Any modification of
the equipment or operation, as defined in District Rule 220.1, will require a new permit. This permit shall be posted as
prescribed in District Rule 2010.

DAVID L. CROW

Executive Director / APCO

Southern Regional Office * 2700 M Street. Suite 275 * Bakersfield, California 93301 * (305) 861-3682 * FAX (805) 861-2060
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10.
1L
12.
13.
14,
15.
16.
17.

18.

19.

21.
22.
23.
24.
25.
26.

27.

Unfired heat recovery boiler exhaust shall be equipped with continuously recording monitor for
ammonia. (Rule 2010)

Unfired heat recovery boiler exhaust shall be equipped with continuously recording monitors for
0, and NO,. (Rule 2010)

Turbine lube oil vent shall be equipped with R. K. Chase turbine lube oil vent demister,

(Rule 2010)

Turbine lube oil reservoir shall be equipped with R. K. Chase turbine lube oil reservoir
demister. (Rule 2010)

Turbine generator shall be equipped with Dollinger AE129-660 generator lube oil mist
eliminator. (Rule 2010)

No emission shall cause injury, detriment, nuisance or annoyance or endanger the comfort,
repose, health or safety of any persons or have a natural tendency to cause injury or damage to
business or property. (Rule 4002)

There shall be no odors detectable at or beyond property boundary. (Rule 4002)

Gas turbine engine shall be equipped to burn PUC-regulated quality natural gas only.

(Rule 220.1)

Gas turbine engine shall be equipped with continuously recording fuel gas flowmeter.

(Rule 220.1)

Gas turbine engine combustor steam injection system shall be equipped with continuously
recording steam-to-fuel injection rate monitoring system accurate to within + 5%. (Rule 422)
Gas turbine exhaust shall be equipped with continuously recording 02, NOx and ammonia
monitors. (Rules 220.1 & 4002) '

Circular cross section exhaust stack shall be equipped with permanent provisions to allow
collection of stack gas samples consistent with EPA test methods and equipped with flow
straighteners, if necessary, to minimize turbulence. (Rule 108.1)

Gas temperature at SCR catalyst section inlet shall be monitored by operational temperature
indicator. (Rule 220.1)

Ammonia injection grid shall be equipped with operational ammonia flowmeter and injection
pressure indicator. (Rule 220.1)

Instalied SCR unit shall provide space for additional catalyst if source operation cannot achieve
sampling limits. (Rule 220.1)

Gas turbine lube oil system atmospheric vent shall be equipped with aerosol/smoke control
provisions. (Rule 4001) ‘

Gas turbine engine shall be fired exclusively with PUC-regulated quality natural gas.

(Rule 220.1 - BACT requirement)

Gas turbine engine steam injection rate shall be maintained at steam-to-fuel ratio

documented to result in compliance with emission limits. (Rule 220.1)

Ammonia injection rate shall be controlled to maintain ammonia "breakthrough® to less than 20
ppmv. (Rule 4002)

Fuel gas sulfur content shail not exceed 0.25 gr. H2S/100 scf without prior District approval.
(Rule 220.1 - BACT requirement)

SO2 exhaust stack concentration shall not exceed 0.015% by volume and NO2 exhaust stack
concentration shall not exceed 0.0108% by volume at 15% oxygen on dry basis. (Rule 422)
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28. Live Oak Limited shall maintain accurate records of sulfur content in fuel gas and make such
records readily available for District inspection upon request. (Rule 422)

29.  If steam injection or SCR system is inoperative, gas turbinc engine shall be shut down.

(Rule 220.1)

30. Inlet gas temperature to catalyst bed shall be maintained within range recommended by catalyst
manufacturer. (Rule 220.1)

31.  Gas turbine engine shall not burn more than 10.28 MM scf/day of natural gas. (Rule 220.1)

32. Temperature of exhaust flow through carbon monoxide reactor shall be not less than 760 deg. F.
(Rule 220.1)

33. Al gas turbine engine exhaust shall flow through catalyst bed. (Rule 220.1)

34, Live Oak Limited shall comply in full with Rule 422 (New Source Performance Standards)
requirements including notification, recordkeeping and monitoring requirements. (Rule 422)

35.  Continuous emission monitoring system for NOx (as NO2), NHE3, and 02 serving exhaust gas
stream shall conform to Rule 1080 specifications. (Rule 1080)

36. Continuous emission monitoring sysiems shall be calibrated and operated according to EPA
guidelines as specified in CFR, Part 60, Appendix B. (Rule 1080)

37.  Audits of monitors shall be conducted semiannually by independent laboratory in accordance
with EPA guidelines, witnessed by District, and reports shall be submitied to District within 30
days of such audit. (Rule 1080)

38.  Live Oak Limited continuous emission monitoring printouts shall be made readily available for
District inspection upon request. (Rule 1080)

35.  Live Oak Limited shall keep accurate records of daily fuel consumption of gas turbine engine
and shall make them readily available for District inspection upon request. (Rule 220.1)

40.  Steam produced at this facility for use in oil-production operations shall be injected only into
strata for which all wells are connected to District-authorized well vent vapor control system(s).
(Rules 220.1 & 465.1)

v41. Noncompliance with emission limit(s) requires immediate shutdown or curmailment to effect
compliance. Variance from this condition cannot be obtained. (C. E. & S. C. Section 42350)

43. Installation of additional control provisions or increase in emission limiy(s) requires modified
Authority 1o Construct before continued operation at non-complying levels. (Rule 220.1)

43. Live Oak Limited shall monitor and record exhaust gas temperature at oxidation catalyst inlet,
and if average temperature exceeds 800 deg. F, shall establish catlyst hydrocarbon control
satisfies BACT requirement. (Rule 220.1)

44, Failure of carbon monoxide reactor or SCR catalyst to perform as required because of catalyst
poisoning or fouling shall not be recognized as basis for Rule 1100 enforcement exemption.
(Rule 1100) Wg

45. Emission sampling limits of particulates (PM,g), total for turbine exhaust plus-tube-oitwent; shall
not exceed 0.0061 Ibm PM,(/MMBtu. (Rule 220.1) ~

46. Emission sampling limits of sulfur compounds, total for turbine uhaust-ﬁuuobe-eﬂ—v%:l
not exceed 0.0006 lom SO/MMBtu or 0.0002 Jbm SO/MMBtu. (Ruie 220.1) Y/ e 43

47. Emission sampling limits of oxides of nitrogen, total for turbine exhaust plus-ubo-oii-vent, shall
not exceed 3.6 ppmv dry at 15% O, (as NO,. (Rule 220.1)
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48,

49,
30.
SL.

32,

Emission sampling limits of volatile organic compounds (VOC), total for turbine exhaust plus
lube oil vent, shall not exceed 0.6 ppmv dry at 15% 0, (as CH,). (Rule 220.1-BACT req.)
(Only if catalyst inlet temperature exceeds 800 deg. F, see condition 43) e
Emission sampling limits of carbon monoxide, total for turbine exhaust plwe-tubé=or—vent, shall

not exceed 11 ppmv dry at 15% O,. (Rule 220.1)

Emission sampling limits of ammonia, total for turbine exhaustM shall not
exceed 20.0 ppmv. (Rule 4002)

Emission of each air contaminant from this operation shall not exceed the following:

Rule 220.1)

Pounds Per Calendar Quarter

JAN - MAR APR - JUN UL - SEP QCT - DEC
PM,, 5,966 6,032 6,099 6,099
NO,: 12,479 12,618 12,757 12,757
vVOC: 1,260 1,274 1,288 1,288

Compliance with all emission sampling limits shall be demonstrated by District-witnessed sample
collection by indcpendent testing laboratory within 60 days after startup of this equipment.
Compliance with sulfur compounds emission sampling limits shall be demonstrated by fuel gas
sulfur analysis, and compliance with oxides of nitrogen, VOC, carbon monoxide and ammonia
emission sampling limits shall be demonstrated by District-witnessed sample collection by
independent testing laboratory annuaily 60 days prior to permit anniversary date. Lube oil vent
emission rate shall be tested if five percent opacity or greater visible emissions are exhibited.
Official test results and field data shall be submitted to District within 30 days after collection.
(Rule 108.1)
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