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4008176 £
# 50-7

APCD No.
Unit No.

Chevron U.S.A.
6-11-91

Company:
Test Date:

EMISSIONS

1
_ © X
o I -2D \r
- 1 < - :
| om L
= | -
= 1 o X W
S 5
|
— | — w\/
! ~
I | | 1 Q
o <t~ | oy 1 ¥ (oo~ O
< O~~~ 1~ lOoDO 1O |[~~OO0O |1 O |
~ | . b INSNS N O RY
0 | NNN N ZZzZz1Z o001 O -
— | i ] | by ~
] | < o~
o NP~ | ™ N—
O“ IR ° o~
® | 333“3 Ny w .
Il
@ I I [ 9 Oo
.............................................................................. p
1 | | | > X ]
> | ONn® i O I % |NwN | ™ o
b . 1 - |looco i o < e os -~ °
Q| O~~~ INSNITEN bew ) o >~ ] ~
a | MM o™ NNN“N “ o~ m .
| ! v ﬁ
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll < N
!
C I -~ )
% | oo
-r
o & | -~ [0)]
< { o~ K]
g s LT T TR <
c i < le}
QY4 | Q
(SRR T o
mm“ ~ “
oL | W Q
o1 3 T
] ~~
1 Q @ ~
1 FL] o C
- ] ] o) o o
= i — = < )
< ] 3 0] —~ L 9
- 1 %) FE] < 0w > ) c
o 1 - ] 3 © £ )
| i 5] 4 Y- o £
| | | . — o M s [0)] % =
o | © 3 3 Q (O] Qo o]
a | o ) %) Z I — O O




SUMMARY OF SOURCE TEST RESULTS
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INTRODUCTION

At the request of Mr. Stephen Miller of Chevron U.S.A. Inc.,
Genesis Environmental Services Company conducted an Initial
Compliance Test on Steam Generator's #50-7 and #50-6, located at
Chevron's 26C Steam Plant.

Steam Generator's # 50-7 and # 50-6 are manufactured by Struthers
and are rated at 62.5 MMBTU/hr.

The purpose of these tests is to comply with Kern County Air
Pollution Control District rules as required in KCAPCD Permit #'s
4008176 and 4008175.

The 1991 Initial Compliance Tests were conducted on June 11, 1991
by Mr.Kevin Orton of Genesis Environmental. Chevron representative,
Mr. Stephen Miller was present during the tests.

Table 1-1 contains a summary of test results. Figure 1-1 contains
the calculations used to determine the results. The following is a
summary of tests performed on Steam Generator #'s 50-7 and 50-6.

Test Summary
Steam Generator #'s 50-7 and 50-6
June 11, 1991

CONSTITUENT METHOD QUANTITY
NOx CARB 1-100 FOR NOx TRIPLICATE

(TECO MODEL 10AR)

co CARB 1-100 FOR CO TRIPLICATE
(TECO MODEL 48)

0, CARB 1-100 FOR O TRIPLICATE
(TELEDYNE MODEL %26RA)
HYDROCARBON EPA METHOD 18 TRIPLICATE

(GAS CHROMATOGRAPH)

As per KCAPCD requirements, a total of three forty minute tests
were performed with an initial calibration at the start of run #1.

A post calibration was performed after each 40 minutes of
continuous measurement.



Figure 1-1

Calculation of Results

Fdg =[10° (3.64%H + 1.538C + 0.57%5 + 0.148N - 0.4630)]

GCV
Fd., =520 Fd5 Note: Fd8 for EPA
b0 528 ; F £ for KCAPCD

SDCFM =[(Fd) (GCV) (FR}]  [__(20.9) ]
1440 (20.9-0,%)

Where: GCV - 105 BTU/cu.ft.
FR - Fuel Rate (cu.ft./day)

Corrected to 3% 02

ppm @ 3% O, = ppm[ (17.9) ]
(20.9 - 0;%)

¢, = (ppm) (X)

Where: C; = pollutant concentration (lbs/scf)

ERA KCAPCD
X = NOx 1.194x107 1.212x107
X = O 7.268x10°¢ 7.378x10°
X = HC 4.153%10°¢ 4.216x10°

=
]

() (Fd) [ (20.9) ]
(20.9-0%)

Where: E = emission rate (lbs/MMBTU)

E = (C;) (SDCFM) (60)

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



SECTION 2.0

CONTINUOUS EMISSION MONITORING: NOx, CO & 0,

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 wused to
continuously monitor stack gases for NOV 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 1is 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 for each sixty minute test
run. Table 2-1 gives a summary of 10 minute averages and
calculated emission factors.



TABLE 1-1

Continuous Monitor Data Summary

26C Steam Plant

Chevron,
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TABLE 2-ta

Continuous Monitor Data Summary

Ten Minute Averages

Test # 1
SG# 50-7
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TABLE 2-1b

Continuous Monitor Data Summary

Ten Minute Averages

Test # 2

SG# 50-7

NOXx
Lbs/hr
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TABLE 2-1c

Continuous Monitor Data Summary

Ten Minute Averages

Test # 3

SG# 50-7
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TABLE 2-1d

Continuous Monitor Data Summary

Ten Minute Averages

Test # 1
SG# 50-6
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TABLE 2-1e

Continuous Monitor Data Summary

Ten Minute Averages

Test # 2

SG# 50-6

NOx
Lbs/hr
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TABLE 2-1f

Continuous Monitor Data Summary

Ten Minute Averages

Test # 3
SG# 50-6
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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 afier 1/2 hour warmup
less than 1% of full scale
Derived from the NO or NO
calibration gas, 1% of full scale
0.100 mv, 0-10 mV, 0-5 V, 0-10 V

O; 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%0f 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
0-1 v

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 %
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Appendix A-1

- Fuel Analysis



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

GENESIS ENVIRONMENTAL Lab. No.: 027897_001
1145 W. Columbus Ave. Received: Jun 20, 1991
Bakersfield, CA 93301 Reported: Jun 21, 1991
Attention: Mike Bakalor
Sample Description: Chevron S6-50-6 Test #1 6/11/91
* CHROMATOGRAPHIC ANALYSIS (Z 1635) %
Components Mole % Wt % CHONS Wt %
Hydrogen 0.000 0.000 CARBON 63.07
Carbon Dioxide 6.711 14.488 HYDROGEN 18.60
Oxygen 1.260 1.978 OXYGEN 12.51
Nitrogen 4.225 5.806 NITROGEN 5.81
Carbon Monoxide 0.000 0.000 SULFUR 0.00
Hydrogen Sulfide 0.000 0.000 @ ——mm———mmmm e
Methane 78.824 62.033 Totals 99.99
Ethane 6.310 9.308 Total H/C .29
Propane 2.007 4.341
IsoButane 177 .505
N-Butane .304 .868
IsoPentane .101 . 357
N-Pentane .036 .128
Hexanes+ . 045 .188
Totals = 100.000 100.000
SPECIFIC GRAVITY (Air = 1) .7064
SPECIFIC VOLUME, cu.ft./lb * 18.55
GROSS CALORIFIC VALUE, BTU/cu.ft. X 969.19
GROSS CALORIFIC VALUE, BTU/cu.ft. xx 985.95
GROSS CALORIFIC VALUE, BTU/1lb * & 18288.11
NET CALORIFIC VALUE, BTU/cu.ft. * X 830.88
NET CALORIFIC VALUE, BTU/lb * % 16524.75
DSCF EXHAUST PER SCF FUEL (0% Oxygen) 8.4840
COMPRESSIBILITY FACTOR 'Z' (60 F,1 ATM) .9976
EPA 'F' Factor @ 68 F: 8708.563 DSCF / MM Btu.
KCAPCD 'F' Factor @ 60 F: 8577.935 DSCF / MM Btu.

* Water Saturated ** Dry Gas @ 60 F, 14.73 psia

| N
Maryahp W. Benoit Richard L. Penner
Organics Supervisor . Laboratory Director Q
N— 430 Armour Avenue Bakersfield, California 93:308_,_.‘_/

e
(BO5) 395-0539 FAX (BOS) 395—8068.(“'

)



ZALCO LABORATORIES, INC.

Analytical & Consulting Services

)
Genesis Environmental Laboratory No: 27897-1
1145 West Columbus Date Received: 6-20-91
Bakersfield, CA 93305 Date Reported: 6-25-91

Attention: Mike Bakalor
Sample: Fuel Gas

Sample Description: Chevron $S6-50-6; Sampled on 6-11-91
Sampled by Mike Bakalor

Total Sulfur Results
(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)

Richard L. Penner
Laboratory Director
RLP/tds

\—4809 Armour Avenue Bakersfield, California 98808—)

(BOS) 395-0539 FAX (B05) 395-306S
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Hydrocarbon Analysis
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Raw Data
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~ Company _M__ Date -
R Station - 0- Test Run 1/
ppa CO ppa S0a ppa NO.
Time | %02 |%C0a drift not drift drift not drift drift not] drift
corrected | corrected | corrected | corrected corrected | corrected

/3.40| /.73 At ~-/0 M Mt | 3£2

1350 /¢ § -0.% 385

/‘/.'00 /r?g —0_‘.} 3&5

O A -
\/ »/ /

Mean /:?Q e '75 ("Tﬁﬁi
Calibration %02 %C02 ppa CO ppm SO ppm NO..
_:_:_:cc;inq 0.0 /V% ~/.0 /1///,4 o5
span 3.5¢ /20 79
| reading :

40% /O3 G600 2.
span gas
value cpetam/sh i ¥ He0X3 e T 2zzo
* | span drift
corr, factor I
* zero drift V/ V/

Ccorr. factor

#Apply drift correction factors to the mean value only, for each test run.
See calculations on next page.




A e 4 A

#Apply drift correction factors to the mean value only, for each test run.

See calculations on

next page.

Coapany (7)4 4 Date
. Station - = Test Run ri
ppm CO ppa 502 ppa NO. |
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corrected | corrected igr_r_%g_gg_ corrected mm,é
wao| Lol Mt | oz M Met | BFC |
1440 1.0 0.0 355
19:50 /23 0.5 363
/300 9o 7.8 30
y vy
Mean [/-Z/[ M‘g I5.35
Calibration %02 4C0x ppa CO ppm SOa ppﬁ NO..
 Feading o0 i 0.0 Nl -of
span 40/ - /£.O 7. 7.
reading i :
40% W7z HOZ
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value WWJ: ¥ 0% 3 L AMZZZo
# | span drift
| corr., factor ,
* | zero drift V \/
gorr. factor
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() Date - b 2/
. Station - Q- Test Run sii
ppa CO ppa S02 ppa NO,.
Time | 402 |%4C0a drift not drift drift not drift drift not |- drift
corrected | corrected rre corrected | correctad | corrected
szo| 170 | Mt | 3.6 AP 7 2
/5.3G /- 10 Jo Y 35.&
/540 1-7 2 /-5 25.0
50
559173 0.5 3%.5,
\/ »/ / .
| Mean LA él/g 3595
Calibration %02 #C0x ppa CO ppm SOz pﬁm NO,,
reading 0.0 N -/.0 wH /..
span 7.9 A LA
| reading ' :
40 % Moz G2
span gas z
value @M P Adn 112 A M ZZZ0
% | span drift
| cory, factor .
# | zero drift V/ v/
corr., factor

#Apply drift correction factors to the mean value only, for each test run.
See calculations on next page.




" Company %’VZOA/— Date Ay e
. station JpL B SO-F Test Run ___ L
ppa CO ppa S0a ppa NO,
Time | %02 |%CO02 drift not drift drift not drift drift not |- drift
corrected | corrected | corrected correpted corrected | corrected
w055 /62| NA 70 N |4 MA@ 345
/05| 155 5.5 357 .
/I 15| /.53 y.5 35 ¢
/1:25) JH7 3.9 Fe A,
/ V ’
Mean | /455 | \ S23 v 3558
Calibration %02 %C0 ppa CO ppm SOa ppm NO.
_;;;zinq o.0 ﬁ#44 O.0 /ﬁf% ~-/.0
| span 3. 8 V41 ;a?;;z'
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span gas 40 % . /.03 .oz,
value WA 2 L55E ptre Gk 3 VW_”J/ZZZ&
# | span drift
| corr. factor
#* | zero drift
corr. factor \// V/

#Apply drift correction factors to the mean value only, for each test run.
See calculations on next page.




Company MA/ ‘ Date G N -
station gL S SO-F Test Run __ 2 _

ppa CO ppa S0a ppe NO.
Time | %0a |7c0a [Grift mot]| drift |drift not| drift |drift mot|. drift
corrected | corrected | corrected| corrected | correctad | corrected |
Nl | 1e3 | N 3.0 N |4 NMIA | 375 |
/5] /63 2.5 37
/2:01|1.5% 2.4 370
121 1,63 % 3¢
' /
vesn 222 | V| 25 v vV  |zzye
Calibration 202 %COa ppa CO ppa S0z ppm NO.
reading 6.0 | wsa 6.0 A -0.5
| span 40 y/ -3 ;7¥-35
reading )
span gas 40 % . /.03 .oz,
value e T (5IE W ad i AV eV Ao G220
+ | span drift
 corr, factor
" e adter 4 i

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



. Company _@OM Date - y/ /2
~ Station M Test Run _¢ 3
ppa CO ppe 502 PPa NO,
Time | 402 |7%C0a drift not drift drift not drift drift not |- drift
corrected | corrected _ggggfgggg_ corrected | corrected | corrected
ol 158 |vip | 0.2 N A AMIA | BETF
12:80] /.60 -0.5 32
(3:99 158 - /.0 3F0
13:10|). 0 Yy 3% % -
% \4 |
| Mean | 457 |\ -0.6 V 32£5
Calibration %02 %COa ppa CO ppa SO ppm NO,.
reading 0.0 Mag_ | -rs 4t 0.0z
{ span 378 #.E 76.0
reading )
epan gas 40 % . /.03 .02,
value e T L5E Y adi 4075 e d 2220
* épan drift
corr. factor
* drift
gz::?. 'f';ctor \/ ‘ ‘/

*Apply drift correction factors to the mean value only, for each test run.
See calculations on next page.
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Calibrations and Certifications
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Scott Specialty Gases, Inc.

2600 CAJON BLVD., SAN BERNARDINO, CA 92411-0000 11/30/90
PHONE: 714-887-2571 FAX:714-887-0549
GENESIS ENVIRONMENTAL PROJECT #®: 02~10721
1145 W. COLUMBUS AVENUE PO ®#: 7158
BAKERSFIELD CA 93301-0000
CYLINDER #: ALMO15818 ANALYT ICAL ACCURACY: +/-2X%
REQUESTED ANALYSIS 1
COMPONENT CONCENTRAT |ION ( MOLES) U/M
OXYGEN 4.0 PCT 4.00 PCT
N1 TROGEN BALANCE ‘ N/A

DATE OF ANALYSIS:11/20/90

ANALYST : %ﬁ ______________ APPROVED sv:@_«f_ Lt~
AYNARD JOHNSON ROBERT SHEALY

PLUMSTEADVILLE, PENNSYLVANIA / TROY, MICHIGAN / HOUSTON, TEXAS / DURHAM, NORTH CAROLINA
SOUTH PLAINFIELD, NEW JERSEY / FREMONT, CALIFORNIA / WAKEFIELD, MASSACHUSETTS / LONGMONT, COLORADO
BATON ROUGE. LOUHSIANA



2001 THIRD ST. * UNIT H ¢ RIVERSIDE, CA 92507
TELEPHONE (714) 784-1240

- I.l SCOTT-MARRIN, INC.
|4
REPORT OF ANALYSIS
NIST TRACEABLE GAS MIXTURES

GENEO1
TO: DATE : 83/06/90
Mike Bakalor :
Genesis Environmental
1145 West Columbus
Bakersfield, CA 93301

CUSTOMER ORDER NUMBER: 8286 PAGE 1

LFCFCHLILILICHLILITIFICICICICICICI I CUIDCS LS LI I LSO S CILILIILICHICHC>
NIST TRACEABLE

CYLINDER NUMBER COMPONENT CONCENTRATION(v/v) REFERENCE STANDARD
CcCCea293 Carbon Monoxide 18.03 + ©.18 ppm SRM 2613a
Nitrogen Balance
Ppm = umole/mole % = mole-%

The above analysis is traceable to the National Institute of Standards and Technology
by intercomparison with the reference standard 1listed above.
Where indicated, volumetric and gravimetric reference standards are traceable thru use
of our analytical balance. NIST Report No. MMAP 232.89/202491.

Analyst: Approved:

S
J.T.Marrin

The only liability of this company for gas which fails to comply with this analysis shall be replacement or reanalysis therecf by the
company without extra cost.

STANDARD CALIBRATION GASES IN ALUMINUM CYLINDERS





