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SUMMARY OF SOURCE TEST RESULTS
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Chevron U.S.A.
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Introduction

At the request of Mr. Stephen Miller of Chevron U.S.A., Genesis
Environmental Services conducted an Annual Compliance Test on two
1000 h.p Waukasha Model 70429l gas fired internal combustion
engines. Internal Combustion Engine #'s 1, and 2 are located in
Chevron's Warren Gas Plant (Sec. 32, T. s, R. 2le.)

The purpose of this test 1is to comply with Kern County Air
Pollution Control District rules as required in KCAPCD Permit #'s
2041060 and 2041061.

The 1991 Annual Compliance Test was conducted on October 1, 1991,
by Mr. Kevin Orton and Mr. Jeff Harris of Genesis Environmental
Services. Chevron representative Mr. Stephen Miller was present
during the test.

Table 1-1 contains a summary of test results from this test series.
Figure 1-1 contains calculations used to determine the results.
The following is a list of tests performed at the Warren Gas Plant.

Test Summary
Unit #'s 1 & 2
Warren Gas Plant

CONSTITUENT METHOD : UANTITY

NOx CARB-100 for NOx DUPLICATE

(Teco Model 10AR)

02 CARB-100 for 02 DUPLICATE
(Teledyne Model 326RA)

cO CARB-100 for CO DUPLICATE
(Teco Model 48)

HC EPA METHOD 18 *TRIPLICATE
(Gas Chromatograph)

*NOTE: HC sample #2 for Unit #1 was lost due to sample bag leak.



TABLE 1-1

Continuous Monitor Data Summary

warren Gas Plant

I.C. Engine # 1

10-1-91

Chevron U.S.A.
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Figure 1«1

Calculation of Results

Fd;, = 10% (3.64%H + 1.53%C + .578%S + 148N - .46%0)

GCV
Where: GCV = BTU/1lb
Fd“ = 520 Fd Note: Fd“ for EPA
528 Fdw for KCAPCD

SDCFM =[(Fd) (GCV) (FR) 1I (20.9) )|
1440 (20.9-0,%)

Where: Gev - 10 BTU/cu. ft.
FR - Fuel Rate (cu.ft./day)
Corrected to 15% Oz

ppm @ 158 O, = ppm [ (5.9) ]
(20.9 - 0;8)

¢, = (ppm) (X)

Where: C = pollutant concentration (lbs/scf)

E = (G) (SDCFM) (60)

Where: E = emission rate (lbs/hr)
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Continuous Emission Monitoring



SECTION 2.0
CONTINUOUS EMISSION MONITORING: NOx, CO & O

The analyzers utilized in the Genesis continuous monitor test
trailer are presented in Table 2-2. Figure 2-1 is a schematic of
the continuous monitoring systems. The protocol used to
continuously monitor stack gases for NO,, Oxygen and CO follow CARB
Method 100 recommendations.

Stack gas is extracted from the stack using a 316 stainless steel
probe. A stainless steel sintered filter (99 percent efficiency @
0.6 micron particles) is attached to the inlet of the probe. From
the sample probe, sample gas is transported through a heated Teflon
sample line by a Teflon-lined diaphragm pump to a series of
Greenburg-Smith knock-out impingers and condenser system.The clean,
dry sample gas is then transported to the continuous analyzer
system through a Teflon line. Prior to the analyzers another
filter (Balston glass fiber filter, efficiency of 99% @ 0.3
microns) is installed. A series of flowmeters, valves, and a by-
pass regulator maintain constant flow through the system at a
constant pressure.

At the onset of each test series, a leak-check is performed on the
continuous monitor sampling system. The sample probe is removed
from the stack and the inlet is sealed. A leak free system is
verified when flow through rotameters to the individual analyzers
all drop to zero. A mandatory leak-check is performed at the
completion of each test series.

Analyzer calibrations are performed at the start of the test run by
introducing zero and span gases for each analyzer and making the
necessary adjustments. EPA Protocol 1 certified calibration gas
values are recorded on the strip chart and field data sheet. A
calibration check is also performed at the end of each one hour
test run and recorded on the strip chart. If adjustments are
necessary to the analyzers they are made after documentation has
been made of any zero or calibration drift. At the conclusion of
the test series, a system calibration (bias check) is performed of
the sample system. This is accomplished by first removing the
sample probe from the stack and allowing ambient air to purge the
system. After the system has been purged to verify a zero reading,
a system gas which has been named against the standard EPA protocol
gas is introduced at the sample nozzle. System pressure and vacuum
are maintained as in normal operation during this procedure. The
system gas is then allowed to flow through the sample conditioning
system to the analyzers. Once a stable reading has been achieved,
it is recorded and used to calculate the system efficiency which
has a tolerance of 5% of the system gas introduced.



Data is recorded in 10 minute averages
runs. Table 2-1 gives a summary O
calculated emission factors.

for each sixty minute test
£ 10 minute averages and
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TABLE 2-1a

Continuous Monitor Data Summary

Chevron U.S.A.
Warren Gas Plant Unit #1
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Chevron U.S.A.
warren Gas Plant Unit #1

Table 2-1b
Continuous Monitor Data Summary

co
Lbs/hr
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87
86

NOX
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TABLE 2-1c
continuous Monitor Data Summary
Chevron U.S.A.
warren Gas Plant Unit #2
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TABLE 2-1d
Chevron U.S.A.

Continuous Monitor Data Summary
Warren Gas Plant Unit #2
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Table 2-2

Analyzer Specifications

NO, CHEMILUMINESCENT ANALYZER -- THERMO ELECTRON MODEL 10AR

Response time (0-90%)
Zero Drift

Linearity

Accuracy

Output

1.5 sec-- NO mode

1.7 sec -- NO, mode

Negligible af&er 1/2 hour warmup
less than 1% of full scale
Derived from the NO or NO
calibration gas, 1% of fuﬁl scale
0.100 mv, 0-10 mv, 0-5 V, 0-10 V

0, ANALYZER, FUEL TYPE -- TELEDYNE MODEL 326RA

Response Time (0-90%)
Accuracy

60 seconds

less than 1% of scale at constant
temperatures; less than 1% of scale
of less than 5%0of reading, whichever
is greater, over the operating temp.
range 0-1 V

CO INFRARED ANALYZER -- TECO MODEL 48

Response Time (0-90%)
Zero Drift

Span Drift

Linearity
Repeatability

Output

1.2 seconds

less than 1% / 24 hr full scale
less than 1% / 24 hr full scale
1%

less than 0.5% of full scale
0-1V

STRIP CHART RECORDED (4 PEN) -- Linseis Model 7045

Response Time
Span -- Full Scale
Zero Set

Accuracy
Linearity

less than 0.35 sec.

1 mV through 10 V
Electronically adjustable full
scale with 1 full scale of zero
suppression

Plus or minus 0.35 %

Plus or minus 0.25 %



Figure 2-1W

Continuous Emission Monitoring System
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Fuel Analysis



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

GENESIS ENVIRONMENTAL Lab. No.: 029080_003
1145 W. Columbus Ave. Received: Oct 3, 1991
- Bakersfield, CA 93301 Reported: Oct 3, 1991

Attention: Mike Bakalor

Sample Description: Chevron Warren Gas Plant 10/1/91

*x CHROMATOGRAPHIC ANALYSIS (2 1635) *

_ Components Mole % Wt % CHONS Wt %
Hydrogen 0.000 0.000 CARBON 52.54
Carbon Dioxide .924 2.108 HYDROGEN 17.06
— oxygen 4.177 6.931 OXYGEN 8.46
Nitrogen 15.101 21.935 NITROGEN 21.54
Carbon Monoxide 0.000 0.000 SULFUR 0.00 -
- Hydrogen Sulfide 0.000 0.000 = ——m——m—moomoTeTo
Methane 77.261 64.273 Totals 89.99
Ethane 1.922 2.997 Total H/C .32
Propane .371 .848
- IsoButane .041 122
N-Butane .069 .209
IsoPentane .021 .080
- N-Pentane .019 .070
Hexanes+ .096 .428
. Totals = 100.000 100.000
SPECIFIC GRAVITY (Air = 1) .6704
SPECIFIC VOLUME, cu.ft./1b * 19.54
- GROSS CALORIFIC VALUE, BTU/cu.fil. * 822.22
GROSS CALORIFIC VALUE, BTU/cu.ft. X* 836.44
GROSS CALORIFIC VALUE, BTU/lb * X 16347.41
— NET CALORIFIC VALUE, BTU/cu.ft. X X 754.03
 NET CALORIFIC VALUE, BTU/1b * % 14736.84
DSCF EXHAUST PER SCF FUEL (0% Oxygen) 7.2833
COMPRESSIBILITY FACTOR 'Z' (60 F,1 ATM) .9983
- EPA 'F' Factor @ 68 F: 8665.026 DSCF - MM BlLu.
KCAPCD ‘'F' Factor @ 60 F: 8535.051 DSCF / MM Btu.
—_ * Water Saturated x*x Dry Gas @ 60 F, 14.73 psia

¢2%Z; W;L%uWécyaﬁu- Jim Etherton.
\.____Ana YS&BDS Armour Avenue Baker‘sfiel[c‘j?E?éﬁfté)rqia[)éﬁéaé___/_

(BOS) 395-053S FAX (B805) 395-3069



~——

ZALCO LABORATORIES, INC.

Analytical & Consulting Services ~N
~ Genesis Environmental Laboratory No: 29080-3
1145 West Columbus Date Received: 10-3-91
Bakersfield, CA 93301 Date Reported: 10-14-91

Attention: Mike Bakalor
Sample: Gas

Sample Description: Chevron Warren Gas Plant
Sampled by Kevin Orton on 10-1-91

Total Sulfur
(ASTM D 3246)
As H,S, ppm (vol.) < 1.0
As S, Grains/100 SCF* < 0.06
* Standard cubic feet (60 °F, 14.7 psia)

Jim Etherton
Lab Operations Manager

JE/tds

L__4809 Armour Avenue Bekersfield, California 93808____/

(B05) 395-0539 FAX (BOS) 385-3068
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WAR, #1-2

START
! {.838
2.657
STOP
CHROMATOPAC CReQ1 FILE 1
SAMPLE NOD 0] METHOD 44
REPORT NO 939 SAMPLE WT 180
PKNO TIME AREA MK IDNO CONC NAME
as ¢,
1 1.545 31577 1 2261.3445 METHAN
2 1.8e9 95 ¥ 2 21,0311 ETHRNE> ‘48'3 ?PM
2 1.94%5 1475 ¥ e 52.32114 ETHANE "
4 2.657 409 a s 3364 PROPAN— 29:3 PP
"""""""""""""" 11.06

TOTAL 34053 2245.2731



- TCHEY, MARREN, 1 -3
START

— STOP

- CHROMATOFAC CRewl
SAMPLE NO ]
REPORT NO 340

PKND TIME AREA MK
! 1.555 34903
2 1.832 542
_ 3 1.957 1eaE ¥
4 2,675 442
TOTAL 37589
- ?
- 1624

FILE
METH
SAMP
1000 C

25

Ly To Mo

an
LE NT

ONC
pe.1958

22.7783

ShH.BE33

1
44
199
NAME
METHAN
ETHAHE7 107
ETHANE
PROPAN 1.7
————
16 2.4
o lb/he

1,956

N

31.7)

600



L s 7o
LIﬂE$=""
¥CRROR® 21 ILLEGAL RUANTITY
LIST TIMES
¥ERROR® d4:TYPE MISMATCH
STOF
CHROMATOPAC cRall FILE 1
SAMPLE NIO ] METHOD 44
REFORT NO 941 SAMPLE WT 1@
PKNO TIME AREAR MK IDNO CONC NAME
i 0.578%8 932
2 1.55 31198 1 2224.541 METHARN
3 1.83 a11 ¥ 2 13.1075 ETHANE
4 1.95 1424 ¥ 2 5g.364% ETHANE
S 2.665 391 3 9,5132 PROPAN
TOTAL 34187 2215.4262

as €,

2b. @
107,0

2%.0
11t

a%.0
2% 0

0€Eo0



START

CHROMATOPALC C
SAMPLE NO ﬂ
REFORT NO 242

PKN

o

-0 I g B o

TIME

2 (N
~4

o L0
L]
L ]

[N

ny -
oD
~ o

TATAL

5]
o
~J s
n .

REDL

ARER

16674
264
850
289

1ee17

MK

IDNG

Gy Moo

FILE

METHOD

SAMPL

co

119

E WT

NC

4.4154
3,3664

20,1513

an
(=]

5.5603

4.4936

P

44
100

NAME

METHAN
ETHANE
ETHANE
PROPAN

(Y

D] 14.%
W H

et

L2

1,582

1€0



5TAR
= {.582
CHROMATOPAC CReOL FILE 1
SAMPLE WO ] HETHOD 44
REPORT Nu 243 SAMPLE NWT tog
OKND TIME AREA MK IDNOD CONC HAME
Q$c|
1 1.937 a4l ¥ 1 2178.5092 METHANM
2 1.813 470 2 lo. 6468 ETHAME i
3 1.933 1291 ¥ 2 49,3321 ETHANE '33‘_3
4 2.642 385 K, 3.88536 PROPAN 26\
______________________ e
TOTAL 32638 2253.2728 \5‘14'—{

GEO



START

_ LTOP
_ CHROMATOPALC CReO1
SAMPLE NO @
REPORT MO 955
PENO TIine AREA
- 1 B,1is 416
2 - 1,548 12389’
] 1,94 2657
- 4 °LEST qa21°
5 4,892 5190
& 7. E62 6165 °
— 7 14,678 £
TOTAL 26741
_ _ 15T 1D
[PENTIFICATION FILE 1
MODES 1
- (pH0  MAME  TIME  FACTOR
1 METHAN 1.52 Q. 6e;
- 2 ETHANE 1.99 0.O03S
T3 pROPAN 2.77 0.00245
4 BUTANE 4.76
- 5 PENTAN 9.04
& HEXAME 18.2

-~
0

£

SAMPLE WT

Dulqll
D gpisces4
f B,BB131973

44
160

HAME

METHAMN
ETHANE
PROPAN



SEW FI.E 7 LS
qoDESCLY="L "
HINDOW(1)=9
FREE MEMORY 55 FEAKS
[pNO  NAME  TIME  FACTOR CONE
g METHAN 1.542 0.808723296 99.5
2 ETHANE 1.95  0.88357761 94.2
2 CROPAN 2.653 0,082453083 97.8
4 RUTANE 4.292 0.88191169 97.8
5 GENTAM 7.662 0.008158854 92.9
5 HEXANE 14.672 0.8013197% 9%.3
7 END
CALLE 1
REPEAT
CHROMATOPAC  CRED1 FILE
SAMPLE NO O METHOD
REPORT NO 936 SAMPLE WT
STANDARD g
PKNO IME GREA MK IDHO CONC

1 B.1t 416

2 .54 1389 1

3 1.94 2657 ¥ 2

4 2,653 4921 3

S 292 5198 4

& 7.662 &165 5

7 14,672 6904 6

TOTAL 26741

CALTERATION MADE IN IDENTIFICATION FILE 1

MODES 1 WINDOW 9
[DNO NAME  TIME  FACTOR CONE
1 METHAN 1,54  08.8716336 99.5
2 ETHANE 1.94  0,0354337 94,2
3 PROPAN 2.65  0.08243241 a7, 8
4 BUTANE 4.2%  @.818843% 97.8
5 PENTAN 7.66  B.8152823 93,9
3 HEXGMNE 14.67 B.8135143 9%.3

START

44
100

HAME

METHAN
ETHARNE
PROPAN
BEUTANE
FENTAN
HEXANE

930



Appendix A-3

Raw Data
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'cwmy e o

station uclbu o L

Date

-/~ 7.

Test Run

ppa CO ppe S0a ppm NO.
Time | %0a |%COa drift not drift |drift not drift drift not drift
orrected | corrected | corrected corrected | corrected corrected
ooz \w.z | M 5640 A MIA - Y57
VLS %J/? _ﬁZOO /4o,
pg:23| 70 5S¢0 430
=2 A
0933|470 F570 7350
0943|473 555.0 ‘/’; >
52| 750 | | £550.0 | A0
Y | / |
| nean %77 s 1 v 479/ ..
Calibration . %02 - %04 ppa CO pps S0a ppm NO.
Zero : .
 reading . 09 il rZ A <
| span /4 £ JY55 6.5
_reading :
A 7 & 0O 71 g2.9¢
span gas
yalue e ¥ 5937 e eI prnSZ3
# | span drift
| corr, f
# | zero drift \
| corr, factor O

vApply drift correction factors to the mean value only, for mach test run.

See calculations on

next page.



-co.p.ﬂy __ﬁf //Z&/J .

station Lt o X

Date

Test Run =

0/~

ppa CO ppa 50a ppas NO,.
Time | %02 |7%C02 drift not drift |drift not drift drift not drift
: orrect mmmmm
w28\ 445 | #A 2.0 - A a4
0.35 |01 8 560.0 45 B8O
W45 | 9.50 2&3.0 e S
.55 | 430 550 Yy 5O
)05 725 sEsO 94. 5"
' £2.0
5 | 725 > 47
. f- X . . F/ : \y ‘/ Z / A
| Mean_| ft S Ib./t . 714
Calibration . 202 - %AC0a ppa CO ppm S02 " ppm NO.
Zero . - .
 reading . 20 Al —Zo MMof ¢ 2.
shar 7S S5 5O 5, O-
| reading : i
span gas A % 0o BT pa.7e
| value e ¥ Y52 T L Ay oS3
a | span drift | '
[ corv, factor
s | zero drift \' \/

| corr, factor

— +Apply drift correction factors to the sean value only, for each test run.
S¢e calculations on next page. :




-CO-IW'Y _Z//f ’/’M/‘/ : - Date -/~ 'z /

" stavion LT b2 Test Run __Z

ppm CO ' ppm S02 ppm NO.

— | Time zo,‘ 200, |drift mot] drift |drift not| drift |drift not| drift
Y _senzssssﬂ__sezzssssg._sezzsssgﬂ__sgzzssss!__sgzzsszsg__.
5o\ /048 w4 470.0- _ A A AR
T pwlaas| | | o | | we
w0l ges Yoo 444
' : LFo.O" 4"7/'5 .
_ w0l 5.8 R74% | A
PRAY e 7 Y
| oean [ 554 'V/ 0.0 N 1 4935
Calibration . %02  %C0a ppa CO ppe SOa " ppm NO.
Teeding | 20 | M 2.0 w/a 0.5
- | span | #rs | 750 23 .
reading . . . ‘
— A % & 0O A7 72,96
JZS:."' g ¥ 32 & e B3
— & |span drift '
 corr, factor
# | zero drift ' \ : A

. L corr, factor

— ¥Apply drift correction factors to the sean value only, for each test run.
See calculations on next page. -



Company £ ‘/"0/‘/ : . Date -/~ 7 /

" station Ldds o b . | Test Run <0,

ppa CO | ppe S0a ppa NO.
Time 203‘ %C0a drift not drift |drift not drift drift ng: drif: 4
re | corrected | rected | correct correcte ‘
707 \ 55| A q40.0 _ ,1/5/,1 ,u;/ . T5.8
: . :
/3:/7 0./ | 400 ' ‘ ‘ 544
5:27 | 754 0.0 H7.
/7:37|9.50 wo.0 Z6.Z .
_ Vrat |950 o0 | 255
g7 962 | | #o | 55
* Loaan | 22 N | o 1V V 55.2%
Calibration . 202 - %C0a ppa CO ppm S0 ppm NO.
e o | b | oo [ ap. [ oo
B span | /47 ‘ .0 | %3 =
_reading ; ‘
- A Do & 0O M 77,76
Je”fugn e ¥ OIS & (gt I A IS3
— # | span drift '
 corv, factor
# | zero drift ' |
-  gorr, factor \/ A

— #Apply drift correction factors to the sean value only, for each test run.
Sme calculations on next page. -



Appendix A-4

Calibrations and Certifications



PAGENO. 2 OF 2

SCOTT - MARRIN, INC. 2001 THIRD ST., UNITH RIVERSIDE, CALIFORNIA 92507

REPORT OF ANALYSIS

CUSTOMER ORDER NUMBER: 71 73/Reanalysis

CHRONOLOGICAL RECORD OF CERTIFIED CONCENTRATIONS

CYLINDER NUMBER: _CC28437

DATE Oxygen

09/27/88 14.87 mole-%
01/23/89 14.89 mole-%
03/07/91 14.88 mole-%
AVERAGE 14.88 mole-%

SMF - 05



TELEX: 510-100-8831 (ScotGas)

i FAX: 714-887-0549
{S} SCOtt &)ecla‘lty ClaseS a division of PHONE: 714-887-2571

)17v<

. - - ]
Scott Environmental Technology Inc.2600 CAJON BLVD., SAN BERNARDINO, CA 92405

Date: 6/26/90

GENESIS ENVIROMENTAL : . . 0207757
1145 W. COLUMBUS AVE. Our Project No.:
BAKERSFIELD, CA 93301 Your P.O. No.: 7113
ATTN: MIKE BAKALOR :

Gentlemen:

Thank you for choosing Scott for your Specialty Gas needs. The analyses for the gases ordered, as
reported by our laboratory, are listed below. Results are in volume percent, unless otherwise indicated.

ANALYTICAL REPORT

Analytical Analytical .
Cyl. No. __AAL-8279 Accuracy _ *1%* Cyl. No. __AAL-1411 Accuracy __t1%*
Component Concentration Component entration
OXYGEN 4.0007% CARBON MONOXI ppm
NITROGEN BALANCE NITROG BALANCE

*GRAVIMETRIC MASTER GASES % GRAV1 RIC MASTER GASES

Analyti Analytical
Cyl. No. _ALM-2546 &% Cyl. No. Accuracy
Component W CHcentration Component Concentration
OXYGEN 4,0007%
NITERGEN BALANCE

*GRAVIMETRIC MASTER GASES

* CERTIFIED TO HAVE BEEN BLENDED AGAINST NIST CERTIFIED WEIGHTS AND VER
CORRECT BY INDEPENDENT ANALYSIS.

Analyst Approved B

/

The only liability of this Company for gas which fails fo comply with this analysis shall be replacement thereof by the Company without extra cost.

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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