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SUMMARY OF SOURCE TEST RESULTS

COMPANY: UNOCAL CORPORATION APCD #: 304006030
TEST DATE: MAY 14, 1993 UNIT #: COALINGA PUMP STATION
IC ENGINE
@ ppm @ Permit
EMISSIONS || gr/sct |12% CO2| ppm 3% 02 Ib/hr Limits
2679 2379 17.2
NOx 2668 2371 17.1

Comments:

For San Joaquin Valley Unified APCD Use Only:
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INTRODUCTION

On May 14, 1993, Petro Chem Environmental Services, Inc. (PCES) performed a series of
emission tests for Unocal Corporation at their Coalinga Lease located in Coalinga, Califormnia.
The unit tested was a 767 HP Delaval GSG8 IC engine. Concentrations and emissions of
NOx, CO, O,, and NMHC were determined using the following procedures:

w
“ Parameters Method # Test Runs

“ NOx CARB Method 1-100; 3 - 40 minute

Chemiluminescent Thermo
Electrode Model 10

” CcoO CARB Method 1-100; 3 - 40 minute

Chemiluminescent Thermo
Electrode Model 48

0, CARB Method 1-100; 3 - 40 minute
Teledyne Fuel Cell 320 AX
Fuel Gas ASTM Method 1
GC/TCD; O,, CO,, N,, C,-C4+
NMHC EPA Method 18; GC-FID 3 “

Volume Flow EPA Method 19; F-Factor 3
Analysis and Fuel Rates

All testing was performed by Bob Martin of Petro Chem Environmental Services, Inc. The fuel
sample and hydrocarbons were analyzed by Terry Rowles of PCES. The operation of the test
unit was supervised by Bill Sharrer of Unocal Corporation. Gary Martin was present to witness
the testing for San Joaquin Valley Unified APCD.

-6- Petro Chem Environmental Services, Inc.



COMPANY : UNOCAL CORPORATION
— UNIT : COALINGA PUMP STATION - IC ENGINE
DATE : 5-14-93
PROJECT : 086-317
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
- 10:20AM - 10:30 AM 0.73 2689 18788 12.9 63.7 28.7
10:30AM - 10:40 AM 0.74 2679 18963 12.9 63.4 28.7
10:40AM - 10:50 AM 0.75 2674 19138 12.9 83.2 28.7
- 10:50AM - 11:00 AM 0.77 2674 19313 12.9 63.1 28.7
Averages: 0.75 2679 19050 12.9 63.4 28.7
Calibration Data
_ 02 NOXx co
INITIAL zero 10 10 10
INITIAL span 94 50 39.9
_ FINAL zero 9.8 9.8 9.9
FINAL span 94 49.8 39.3
ZERO DRIFT %/ppm -0.05 -10.00 -100
- CALIB. DRIFT %/ppm 0.00 -10.01 -600
ZERO DRIFT %fs -0.20 -0.20 -0.10
CALIB.DRIFT %fs 0.00 -0.20 -0.60
- CAL GAS value 20.9 2001 29900 |
FULL SCALE RANGE 25 5000 100000
[DSCFM = 882 (METHOD 19)
%02 ppm | @ 3%02 [@15%02| Ib/hr
- NOx values: 0.75 2679 2379 784 17.2
- %02 ppm @ 3%02 |@15%02| Ib/hr
CO values: 0.75 19050 16920 5677 74.4

Petro Chem Environmental Services, Inc.




COMPANY : UNOCAL CORPORATION

UNIT : COALINGA PUMP STATION - IC ENGINE
DATE : 5-14-93
PROJECT : 086-317
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
11:08AM - 11:18 AM 0.73 2693 18750 12.9 63.7 28.8
11:18AM - 11:28 AM 0.73 2668 18775 12.8 63.2 28.8
11:28AM - 11:38 AM 0.76 2663 18800 12.8 63.1 28.8
11:38AM -~ 11:48 AM 0.81 2648 18725 12.9 62.8 28.7
Averages: 0.76 2668 18762 12.9 63.2 28.8
Calibration Data
02 NOx co
INITIAL zero 10 10 10
INITIAL span 94 49.9 40
FINAL zero 9.8 9.9 10
FINAL span 93.8 50 39.9
ZERO DRIFT %/ppm -0.05 -5.02 0.00
CALIB. DRIFT %/ppm -0.08 5.02 -99.67
ZEROQ DRIFT %fs -0.20 -0.10 0.00
CALIB.DRIFT %fs -0.20 0.10 -0.10
CAL GAS vaiue 20.9 2001 29900
FULL SCALE RANGE 25 5000 100000
[DSCFM = 882 (METHOD 19)
%02 ppm @ 3%02 @15%02| Ib/hr
NOx values: 0.76 2668 2371 782 17.1

%02 ppm @ 3%02 [@15%02| Ib/hr
CO values: 0.76 18762 16675 5496 73.3
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COMPANY

UNIT
DATE
PROJECT

UNOCAL CORPORATION
: COALINGA PUMP STATION - IC ENGINE
: 5-14-93
: 086-317

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%fs CO%fs
11:50AM - 12:00 PM 0.72 2648 18813 12.8 62.9 28.8
12:200PM - 12:10PM 0.76 2637 18838 12.8 62.6 28.8
12:10PM - 12:20PM 0.81 2646 18763 12.8 62.7 28.7
12:20PM - 12:30 PM 0.85 2639 18888 12.8 62.5 28.8
Averages: 0.78 2643 18825 12.8 62.7 28.8
Calibration Data
‘ 02 NOx CcoO
INITIAL zero 10 10 10
INITIAL span 93.9 50 39.9
FINAL zero 9.9 9.9 10
FINAL span 93.3 49.8 39.8
ZERO DRIFT %/ppm -0.02 -5.00 0.00
CALIB. DRIFT %/ppm -0.15 -10.01 -100
ZERO DRIFT %fs -0.10 =0.10 0.00
CALIB.DRIFT %fs ~-0.60 -0.20 -0.10
CAL GAS value 20.9 2001 29900
FULL SCALE RANGE 25 5000 100000
[DSCFM = 883 (METHOD 19)
%02 ppm @ 3%02 |(@15%02| Ib/hr
NOx values: 0.78 2643 2352 775 17.0
%02 ppm @ 3%02 |(@15%02| ib/hr
CO values: 0.78 18825 16752 5522 73.6
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COMPANY : UNOCAL CORPORATION

UNIT : COALINGA PUMP STATION - IC ENGINE
DATE : 5-14-93

PROJECT : 086-317

HYDROCARBON RESULTS

RUN No.: 1
DSCFM: 882
ppm ibvhr

ppm Ib/hr  (as Methane) (as Methane)
Methane (C1) 629 1.40 629 1.40
Ethane (C2) 42 0.18 84 0.19
Propane (C3) 7 0.04 21 0.05
Butane (C4) 1 0.01 4 0.01
Pentane (C5) 0 0.00 0 0.00
Hexane (C6) 0 0.00 0 0.00

9

ppm Ib/hr  (as Methane) (as Methane)

Methane (C1) 653 1.46 653 1.46
Ethane (C2) 43 0.18 86 0.19
Propane (C3) 7 0.04 21 0.05
Butane (C4) 1 0.01 4 0.01
Pentane (C5) 0 0.00 0 0.00
Hexane (C8) 0 0.00 0 0.00
Total 704 1.69 764 1.70

ppm Ib/hr

ppm Ib/hr  (as Methane) (as Methane)
Methane (C1) 705 1.57 705 1.57
Ethane (C2) 44 0.18 88 0.20
Propane (C3) 7 0.04 21 0.05
Butane (C4) 1 0.01 4 0.01
Pentane (CS) 0 0.00 0 0.00
Hexane (C6) 0 0.00 0 0.00
Total 757 181 818 1.83

Total
|__(non methane) 52 024 113 0.25
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PETRO
CHEM

- ENVIRONMENTAL

SERVICES, INC.

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

FAX (805) 327-3459

COMPANY
DATE
REPORT

: UNOCAL
: 5-13,14-93
: 086-317

EPA METHOD 18
HYDROCARBON ANALYSIS REPORT

DATE RECEIVED : 5-14-93
DATE ANALYZED: 5-15-93
DATE REPORTED: 5-18-93

UNIT : COALINGA PLANT I.C. ENGINE (086-317)

RUN # 1
CONSTITUENT
METHANE 629.13
ETHANE 41.51
PROPANE 6.58
BUTANE 0.89
PENTANE ND
HEXANES+ ND
TOTAL 678.11
NON-METHANE 48.98

RUN #2

ppm(viv) ppm(viv)

6562.74
42.83
6.71
1.04
ND
ND

703.32
50.58

RUN # 3
ppm(viv)

704.59
43.87
7.12
1.10
ND

ND

756.68
52.09

UNIT: HYDROCARBON SAMPLE BLANK (086-317)

CONSTITUENT ppm{viv)
METHANE 6.74
ETHANE ND
PROPANE ND
BUTANE ND
PENTANE ND
HEXANES+ ND
TOTAL 8.74
NON-METHANE 0.00
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UNOCAL UNIT: COARLINGA PLANT

5-14-93 PROJECT: 086-317
HC SAMPLE BLANK
33/85715
T
Sp—
3 3.21¢2
. - r- 212
8 -
{g -

CHROMATOGRAM 23 MEMORIZED
PKND TIME AREA MK
1 .21 1177

TaTaL 1177
GROUPCMAME > CONC
c-1 5.7391
£-2 g
£-3 2]
C-4 7}
£-3 2
C-5+ &

IDNO

-14-

18116134
CoNC NAME
.73%91 C-1
b.7391
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UH0CAL
5-14-33

12 -

UNIT:

COALINGA PLANT

PROJECT: 886-317
- HC SAMPLE # 1

CHROMATOGRAM 24 MEMORIZED

PKNO TIME
! 3.21e
4 3.83535
— 3 4,396
4 4.968
3 5.851
TOTAL
GROUPCNAMED
o -1
c-2
£L-32
- DR
£=3
C-B+

ARER MK
199333
ldpgz ¥
23861
813 V¥
817
128545
CONC
829.1277
41.3876
5.33813
B.8%
)
2]

19:16:89

IDNO

R IO e v Iy VI

-15-

CONC

823.1277
41.36875
3.4203
1.1621
g.39%2

p73.1101

NAME

Law I o B e B o o ]
Ho LD G Py e

3.212
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UNOCAL
9-14-93

12

L}
7

UNIT:

COALINGA PLANT

PROJECT: B86-317
HC SAMPLE # 2

I3/83/13

CHROMARTOGRAM 25 MEMORIZED

PKN

RO
1

Lop I o I B o B o N B oy |

-2
-3
-4
-5
-6

0 TIME
1 3.211
2 3.855
3 4,599
4 4,949
5 5,04
TOTAL
UPCNAMED
+

CONC
832.7421
42.829
B.7085
1.835%
B
@

-16-

19134158
3.2
:E;;;;;::%.355
;&5
RREA MK IDNO CONC NAME
113933 1 632.7421 C-1
15087 ¥ e 42.829 C-2
2924 3 J.3489 £-3
piS ¥ 3 l.1836 C-3
Fls 2 1.9355 C-4
1332953 FB3.312%
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JNOoCaAL
9-14-93

UNIT:

COALINGA PLANT

PROJECT: B86-317
HC SAMPLE & 3

4 -
8 -

12 -
CHROMATOGRANM
PKNO TINE

d 3.211
2 3.834
3 4,398
4 4,989
b 8,048
TOTAL
GROUPCNANMED

o

Lo L wr I N B '}
[
O 0N fa D TO

-+

c6 MEMORIZED
ARER MK

123888

15453 ¥
3851
785 ¥
754

CONC
784,35373
43.8664
7.1168
1.1843
g
a

IDNO

SO L) 0D Ny

-17-

19:33:353
3.211
CONC NAME
7804.3873 C-1
43.8684 C-2
5.7888 C-3
1.336 C-3
1.1043 C-4

736.6751
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COMPANY :

UNIT
DATE
PROJECT

UNOCAL CORPORATION

COALINGA PUMP STATION - IC ENGINE

5-14-93

086-317

METHOD 19
DSCFM CALCULATIONS

RUN #1
SCFM * 100
F@60°F 8418
CALORIFIC VALUE, MMBTU/SCF 0.001010
% 02 0.75
DSCFM 882
RUN #2
SCFM * 100
F@60°F 8418
CALORIFIC VALUE, MMBTU/SCF 0.001010
% 02 0.76
DSCFM 882
RUN #3
SCFM * 100
F@60°F 8418
CALORIFIC VALUE, MMBTU/SCF 0.001010
% 02 0.78
DSCFM 883

* SCFM supplied by Bill Sharrer of UNOCAL.

DSCFM = SCFM * MMBTU/SCF * F FACTOR * (20.9/(20.9-%02))

-19-
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B PETRO
CHEM 3207 Antonino Avenue
- ENV'RONMENTAL Bakersfield, Caiifornia 93308
o (805) 327-7300
l SERVICES, INC. FAX (805) 327-3459

COMPANY : UNOCAL DATE RECEIVED : MAY 17,1993
— UNIT : COALINGA 1.C. ENGINE DATE ANALYZED: MAY 17,1993

DATE : 5-14-93 DATE REPORTED: MAY 20,1993

PROJECT :086-317

FUEL GAS ANALYSIS

CONSTITUENT MOLE % WT. % CHONS Wt.%
- CARBON DIOXIDE 0.651 1.649 CARBON 70.31
OXYGEN 2.234 4.114 HYDROGEN 22.89
NITROGEN 0.926 1.493 OXYGEN 5.31
- CARBON MONOXIDE 0.000 0.000 NITROGEN 1.49
SULFUR 0.00
METHANE 92.183 85.123 HIC 0.326
- ETHANE 3.374 5.839
PROPANE 0.491 1.246
ISOBUTANE 0.035 0.118
- N-BUTANE 0.053 0.176
ISOPENTANE 0.015 0.064
N-PENTANE 0.013 0.056
- HEXANES+

SPECIFIC GRAVITY (AIR = 1) 0.5999
SPECIFIC VOLUME, cu.ft./ib. 21.85
— GROSS CALORIFIC VALUE (DRY)}, BTU/cu.tt. 1010.45
GROSS CALORIFIC VALUE (WET), BTU/cu.tt. 990.70
GROSS CALORIFIC VALUE (DRY), BTU/Ib. 22073.42
_ NET CALORIFIC VALUE {DRY), BTU/cu.ft. 911.03
NET CALORIFIC VALUE (WET), BTU/cu.ft. 893.22
COMPRESSABILITY FACTOR "Z” @ 60° F, 1 ATM 0.9979
— EXPANSION FACTOR (DSCF/CF) 8.51
EPA "F” FACTOR @ 68° F (DSCF/MM BTU) 8546
— EPA “F” FACTOR @ 60° F (DSCF/MM BTU) 8418

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

_ T . A
Terry Rowl%,
Laboratory Manager

-20- Petro Chem Environmental Services, Inc.




CONTINUOUS EMISSION MONITORING SYSTEM (CEMS)

Reference: Manual of Procedures; ST-13A, ST-19A, Jan 1982, State of California, 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, filtered and delivered to an instrument
manifoid 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 stainless steel probe fitted with a cindered
stainless steel or pyrex glass wool particuiate 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" O.D.) through an in-line Balston particulate 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 valve and regulated with a needle
valve 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 manifoid 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 calculating
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.

-22- Petro Chem Environmental Services, Inc.



CALIBRATION DRIFT CORRECTION

Strip chart traces will be divided into ten minute intervals; the average reading for that interval
being recorded into a spreadsheet along with initial and final calibration values. Using the
calibration values, % or ppm drift is then calculated. The drift is divided by the number of time
intervals, multiplied by the interval number, and added to that intervals average reading.

CALCULATIONS
PPM DRIFT CALCULATION
pem = | CC_| . s, -5)

CALCULATION FOR CONCENTRATION - DRIFT CORRECTED

CG
S/ - Z,

(2] o) - [[8) - -

CONCENTRATION = [(FS - Z) -

CD = Calibration drift in ppm or %
CG = Calibration gas value in ppm or %
FS = Full scale value in ppm or %
I# = Interval number
#! = Number of intervals
S, = Final span value in ppm or %
S, = Initial span value in ppm or %
ZD = Zero drift in ppm or %
Z, = Initial zero value in ppm or %

-23- : Petro Chem Environmental Services, Inc.



DATA INPUT:

NOx, ppm _3 34
%02 0.35

Pg_B

A4

CONTINUOUS MONITORING CALCULATIONS
POLLUTANT, PPM @ 3% O2 AND LBS/HR

ppm @ 3% O,

(20.9 - 3)

PPM X 208 - ACTUAL Oy)

Ibs

— =ppm x MW x 1581 x 107 x DSCFM

hr

MW NOx = 46
MW CO =28
MW SO, = 64

SAMPLE CALCULATIONS
RUN #_x (

pg & DSCFM_%8&3  pg 9

pg_&

ppm @ 3% O,

34, (209-3 3334

(209 - _0as )

LBS
——, POLLUTANT
HR ©

x AV 1581 x 107 x _E¥>

EEAS
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HYDROCARBON EMISSIONS TESTING
EPA METHOD 18 - FID ANALYSIS

SAMPLING PROCEDURES _
The sample was drawn via evacuated cannister through a stainless steel/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 = 11to 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

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

FF

= ppm; x MW, x DSCFM x 1.581 x 1077

lbs _ 6+
Totalnon-methane; —E >

xF

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...

-95. Petro Chem Environmental Services, Inc.



EPA METHOD 19
EPA F-FACTOR

EMISSION FACTOR CALCULATIONS

F . _dscf _ |10°[3.64 %H) + 1.53 (%C) + 0.57 (%S) + 0.14 (%N) - 0.46 (%0) ]

MMBlu GCV
Where: GVC = Gross calorific value of fuel combusted, %
Fegor = Fegop % 0.985

GENERAL POLLUTANT LB/MMBtu EQUATION

20.9
E = ppmvd x F. . C " | x MW
PP wep X & X 209 - %0,
Where: E=_i
MMBtu

Feer = F-FACTOR @ 60°F
C =2635 x 10°°

MW = NOx as 46; CO as 28; SO, as 64

-26- Petro Chem Environmental Services, inc.



-27a-

Petro Chem Environmental Services, Inc.

COMPANY T
UNIT L 1/ Srogprang Qo d
DATE . 5-14 -9 3
SCEN T eSS
PROJECT P OB~ 328 |OO pan Bill Ssncn
g-m+4)
/ /
??M O\%‘?., LE/\.\‘\/ DSC%/ % Qg )Ia/l.)f' Ly~
DO % s s S70-%6 /'333/ ??-.qq/ O .}s lq.oy!
LSo oS S3.os @.7?1 Q7.qA 0. 3§ ‘?—S,rég
Now oo F46.52 '/-/q?4' 0,'}/.4? 0. 35 '%'Q‘o
Co 1%as 55¢.33% <£ 24 ?ﬁ.qq 0.325 /+s:°°
/
\/ / /
\ 4
WRON & FUIEL RATE
SUPPLLED oN SITC
Th(9 DaTA 14 TN EARRK
Evevg G~)
SC=H. =P 4@3
Paess 6o RSIA



4
!

2q]

100
l

[

!
}
" 100

Qo ’?

b

.
! .
1

p g
i
l

80
o
¢ 20
{
i

:ﬂ

]
Crvéoin

i
|
|
|

|

M RANGE

7
e @ 25iSin g

S0

- P9 o
— B U [ R s el
g 123G .l ) N

31 - - Wl;lw —
. ] ol N :
; ‘iwi‘.! e e o st Rl
! L ,m B I Bt
—o] e -
- i w Bl Stioed it
o w oY "
P LI S Bt ISt Sl oot

o — 38— —1— u
S St Bty Bt > et S
i e Sl i I 1 i Wil Bl ket Rnusiont BSOS

70
noeal
| ;

; ' i X P
2erer 0BG = 3l
' ;
|
!
26
}
30
|
|
|

10
90
{

o . : i
o 1. @ - - k e s 8]
i noes

Petro Chem Environmental Services, Inc.



!

Q" ©O

-2l el Il
Mool g .
(5 o e KR

§l-a | S I )
- M
i R okt SUSRRRY JGEN N SN

T | -
—g.. m...mw -ao,m: ,fmw..f. _—

S | o4 8w .
D | 3
r . po AN, U U Y DU N
) o .

mm ~ 3l 9 9
LA -, I i ° -] B

H Y g~ e I

>

ol 2

1
!

T

1

: l
OfaS

EAK O |

T

I
P

Pl

o

l
000"

i
a >

-

30

_WRAL - Co

S-Hik ~&

S ,
b
[ TR
N)ozf

HOe/07 "ON LYvd

YEN M TN

Petro Chem Environmental Services, Inc.

-30-



Airco Special Gases

Union Landing & River Roads

P.O. Drawer No. 272
- Riverton

New Jersey 08077

Telephones: Marketing; 609-829-7878

#4747 AIRCO

481596

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

CERTIFICATE OF ANALYSIS - EPA PROTOCOL GAS MIX

CUSTOMER: Bakersfield Welding Supply (Bakersfield Ca)
CYLINDER # CERTIFICATION DATE:

:_cc-2010 v 04-28-92
CYLINDER PRESSURE: 1650 psig EXPIRATION DATE: 10-28-93
LABORATORY: Riverton, NJ REFERENCE #: __ 21273
MIXTURE ACTUAL MIXTURE NIST SRM NIST SRM NIST SRM
COMPONENTS CONCENTRATION NO. SERIAL# CONC.
Nitric Oxide 2001 ppm 2631 FF-18976 2895 ppm
Carbon Monoxide 2028 ppm 2637A FF-26342 2455 ppm
COMPONENT 1 GAS ANALYSIS PROCEDURE: Chemiluminescence
MAKE/MODEL/SER#: eckman/952/0100204
LAST MULTIPOINT CALIBRATION DATE: 04-01-92
COMPONENT 2 GAS ANALYSIS PROCEDURE: omatography
MAKE/MODEL/SER#: /330073373
LAST MULTIPOINT CALIEBRATION DATE: 03-25-92
R=REFERENCE STANDARD 2=2ERO GAS S=SAMPLE GAS
1ST COMPONENT  Nitric Oxide
1ST ANALYSIS: DATE 04-15-92 ANALYST: A.Lattanze
1) 2__gop1 R_ 8840 S 6122 CONC (1) __ 2005 ppm
2) R__ 8860 Z___ 0000 S___ 6133 CONC (2)_ 2004 ppm
3) R__8862 S___ 6138 z 0000 CONC (3) 2005 ppm
AVE CONC: 2005 ppm
2ND ANALYSIS: DATE: 04=-28-92 ANALYST: A.lLattanze
1) 2__ o000 R__ 8440 S 5822 CONC (1) 1997 ppm
2) R__gs8p Z___0000 S 5916 CONC (2) 1996 ppm
3) R__ 8480 S___ 5853 Z____ 0000 CONC (3)_ 1998 ppm
AVE CONC: 1997 ppm
2ND COMPONENT CarBon Mongxide.
1ST ANALYSIS: DATE: (4-09-92 ANALYST: CRC
1) Z_ 000000 R__120333 S___ 98946 CONC (1) _ 2019 ppm
2) R__120114 Z__ 000000 S___ 94255 CONC (2) 2029 ppm
3) R__]120325 S__ 99286 Z__ 000000 CONC (3) 2026 ppm
AVE CONC: 2025 ppm
2ND ANALYSIS: DATE:  Q4-16-92 ANALYST: CRC I
1) Z__ooo0000 R__119277 S___ 98467 CONC (1) 2027 pom
2) R__120239 Z__ 000000 S 99564 CONC (2)__ 2033 ppm
3) R__119814 S___ 99113 Z__000000 CONC (3)__ 2031 ppm

PROTOCOL NO. 1,

CERTIFIED CONCENTRATION: N+ -

AVE CONC: 2030 ppm

Balance= Nitrogen

APPROVED BY %'ﬁggé '
A member of The B0C/GBBORATORY MANAGER _
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S EPA TRACEABILITY
AND ANALYSES PERFORMED PER SECTION 3.0.4.

Petro Chem Environmental Services, Inc.
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PETRO

CH EM 3207 Antonino Avenue
] ENVIRONMENTAL Bakersfield, California 93308
- SERVICES, INC ox Xy A
; . FAX (805) 327-3459
COMPANY : UNOCAL DATE RECEIVED : 5-14-93
DATE : 5-13,14-93 DATE ANALYZED: 5-15-93
PROJECT  :086-317 DATE REPORTED: 5-18-93

EPA METHOD 18
HYDROCARBON ANALYSIS
CALIBRATION DATA AND STATISTICS

METHANE
RESPONSE e
CONC. AREA FACTOR e T
(ppmv) COUNTS ppmviAC
16.5 2796 5.90E-03 e ——————————|
101 17633 5.73E-03 3 7
1000 175950 5.68E-08 £ -
o ‘“ﬁ
[/
Z
AVERAGE RF 5.77E-03 N
STD. DEVIATION 9.40E-05 -
RSD% 1.63%
ETHANE
RESPONSE ETWE
CONC. AREA FACTOR o e
(ppmv) COUNTS ppmv/AC
16.5 8500 3.00E-03 2 ‘Wﬁ
101 35579 2.84E-03 > Z
1030 360463 2.86E-03 £ %
a 100
>
AVERAGE RF 2.90E-03 " L
STD. DEVIATION 7.20E-05 -
RSD% 2.48%

-34- Petro Chern Environmental Services, Inc.



PETRO

CHEM

- ENVIRONMENTAL
SERVICES, INC.

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

FAX (805) 327-3459

COMPANY: UNOCAL DATE RECEIVED : 5-14-93

DATE : 5-13,14-83 DATE ANALYZED: 5-15-93
PROJECT : 086-317 DATE REPORTED: 5-18-93

EPA METHOD 18
HYDROCARBON ANALYSIS
CALIBRATION DATA AND STATISTICS

PROPANE
 RESPONSE

CONC. AREA FACTOR
(ppmv) COUNTS ppmviAC
16.5 8256 2.00E-03
100 52774 1.89E-03
1000 540289 1.85E-03
AVERAGE RF 1.91E-03
STD. DEVIATION 6.19E-08

RSD% 3.23%

BUTANE
RESPONSE

CONC. AREA FACTOR
(ppmv) COUNTS ppmv/AC
16.5 11104 1.49E-03
101 69869 1.45E-03
1010 714016 1.41E-03
AVERAGE RF 1.45E-03
STD. DEVIATION 2.92E-05

RSD% 2.02%

-35-

pPm (v/v)

pem (v./v)

FROPANE
CALBRATION LINEANTY
L ———————|
e
190
.
8 .
18800 100000 1000000
AEA COUNTS
BUTAE
CAUBRATION LIEARTY
18000
—

10000 108000 " 100000
AREA DOINTS

Petro Chem Environmental Services, Inc.



PETRO

CHEM

[ ENVIRONMENTAL
SERVICES, INC.

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

FAX (805) 327-3459

N N

COMPANY: UNOCAL DATE RECEIVED : 5-14-93
DATE : 5-13,14-93 DATE ANALYZED: 5-15-93
PROJECT : 086-317 DATE REPORTED: 5-18-93
EPA METHOD 18
HYDROCARBON ANALYSIS
CALIBRATION DATA AND STATISTICS
PENTANE
RESPONSE PONTANE
CONC. AREA FACTOR el
(ppmv) COUNTS ppmv/AC
14.8 12712 1.16E-08 5 ™
99.1 84409 1.17E-03 3 //’
1020 875381 1.17E-03 £
[ ]
//
AVERAGE RF 1.17E-03 N
STD. DEVIATION 4.41E-06 o
RSD% 0.38%
HEXANE
RESPONSE NS
CONC. AREA FACTOR I el
{ppmv) COUNTS ppmviAC
156.2 15846 9.59E-04 e —————
100 108117 9.26E-04 3 =
1005 1104902 9.10E-04 £ -
a 100
/1,
AVERAGE RF 9.31E-04 — L
STD. DEVIATION 2.08E-05 b AL
RSD% 2.23%

-36-

Petro Chem Environmental Services, Inc.



PETRO
CHEM
= ENVIRONMENTAL

SERVICES, INC.

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

FAX (805) 327-3459

COMPANY: UNOCAL
DATE : 5-13,14-93
PROJECT : 086-317

DATE RECEIVED : 5-14-83
DATE ANALYZED: 5-156-93
DATE REPORTED: 6-18-93

EPA METHOD 18
CALIBRATION DRIFT ANALYSIS

POST ANALYSIS CALIBRATION CHECK (15ppm STD.)

INITIAL

CONSTITUENT RF

METHANE 5.90E-03
ETHANE 3.00E-03
PROPANE 2.00E-03
BUTANE 1.49E-03
PENTANE 1.16E-03
HEXANES+ 9.59E-04

POST %DIFF.
RF

6.02E-03 -2.04%
2.96E-03 1.20%
1.99E-03 0.60%
1.51E-03 -1.58%
1.19E-03 -2.10%
9.64E-04 -0.46%

POST ANALYSIS CALIBRATION CHECK (100ppm STD.)

INITIAL

CONSTITUENT RF

METHANE 5.73E-03
ETHANE 2.84E-03
PROPANE 1.89E-03
BUTANE ’ 1.48E-03
PENTANE 1.17E-03
HEXANES+ 9.26E-04

-37-

POST %DIFF.
RF

5.88E-03 -2.50%
2.85E-03 -0.45%
1.80E-03 -0.48%
1.45E-03 -0.56%
1.18E-03 -0.55%
9.36E-04 -1.22%

Petro Chem Environmental Services, Inc.



3YSTEM BLANK
UHF HELIUN

> AFBS/LT G2:00:00

CHROMATOGRAN 1 HEMORIZED
WARNIMG MHO PEARK
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— 15PPm HYDROCARBON STAHDARD
MIX 1

FEOTTY
- 4 -
8 -
1z -
FXNO
—_ 1
2
3
4
- 3
&

CAN

1 1

1

19,328

:::: 13.917

TIME ARER

2.763 15346
3.215 2796
3,787 5580
4,97 8256
7.753 L1184

3.917 12718

TOTAL Jeeld

— IDENTIFICATION FILE @
MODEF (@i

ISL TV

1
2
4
5
3
B
2
18
- 11
12
13
_ 14
13
15
17

N

DO CICTIO

TR CIODDO OO O

Lyl

ANE TINHE

-1 2.2
- ¥
=4 Sde
-3 4,96
-4 F.7d
-3 13.9
-5+ 2.75
-2 3.81
-3 4,2
-4 S.7
-4 B, A3
-5 18,2
-3 19,59
-5 12.72
-3 1.2
-3 13,42
-3 2.74
-3 11,38

CHROMATOGRAM & MEMORIZED

MK IDHO

1 £ G303 +a T

11:

53105

CONC

HINDOW 2

FRACTOR

0.00590834
9.08388011
B.008199881
B.090143559
b.00116425%

B.000953245

b.o0390011
B, EE199851
B, Ep142529
A.0R148529
B.BB118425
B.BA11R425
B.RE118425
B.E0116425
B.eot1ed4es
B.808118425
G B0116429

-39-

« e a e = e & =
X R LS R T Y, 02 03 40 en n n

NAME

O fa G 0 = O
+

OO OO0
[

Petro Chem Environmental Services, Inc.



138PEw HYDROCAREON STANDARD
FOTTY CAN nl1y zz2a

— . -
g -
1e -
Jr_, e
- CHROMATOGRAMN 3 MEMORIZED
PXNO TINE AREA MK IDNO CONC NRME
— 1 2.7585 183117 5 -8+
2 3.E817 17e2% 1 -1
3 3.738 35579 2 £-2
_ 4 4,978 2774 2 C-2
§ 7.754 533849 4 C-d
6 3.94 34409 5 C-5
— TOTAL 288380
—_ IDENTIFICATION FILE i
MODES$ 101t WINDOW 3
IDNC NAME TIME FRCTOR CONC
1 C-1 2.2 U.GD"SSGA 191
2 c-2 3.77 A,A8233877 181
_ 3 c-3 4,96 B.08139429 108
4 L-4 7.rd B,.50144558 181
3 C-5 13.22 @, 8811r4ﬂ4 Q9.1
A L-5+ 2.79 B.OBR92492 1au
— 7 L-2 4,18 @, ﬂ@c??&?? 131
32 c-3 4,52 p.ag1e9g929 188
i C-4 B, B5 0, 00144556 191
19 c-4 F.Bd H,00144558 181
- 11 c-5 18,21 @.68117404 29,1
e L-3 18,59 2.00117404 99,1
12 C-5 18,74 B.,08117404 Q9.1
— 14 L=-5 11.3 BoRALLT404 CA- IS
15 L-53 15,87 @.8a117404 29,1
15 L-5 1,19 o,8a8117404 ER ]
17 £=-5 11,81 B,001174064 29,1

-40- Petro Chem Environmental Services, Inc.



LO0EPPe HYDROCAREON STANDARD

- BLOTIY CARN MIX 224

r 23705715

4,376
f,:ws
- g - = 7,753
12 -

CHROMATOGRAM 4 MEMORIZED

PXNO TIME AREA

! 2.754 {18428z

- g 3.218 175958
3 3.738 | 38R4A3

4 4,978 S4B289

5 7.848 728

- ) 7.3 7140816
; {2,637 S 399

3 3.933 875381

— 9 15,342 1729

- IDENTIFICATION FILE &
MODES 181

— [DNO HAME TINE
1 L-t 2.2
2 -2 3.77

- 3 c-3 4,94
4 C-4 F.rd
3 C-5 13.3%1
B C-5+ .79

- ? c-2 3.9
3 L-3 4,52
E C-4 S.54

—_ 1a C-4 5,73
i1 £-3 la.81
12 C-3 1. 59
1 £-5 12,73

- 14 -5 2.681
1% £-5 14.73

MK IDNO

LoD o3 e

—
LA0 N N

NIHDOW 3
FRCTOR

B,08562343
B,80235744
B.08185086
8.008141453
G.ee11852
B, 000999533
B, 06235744
B.B0125326
B.o0141452
B,00141453
B.oe116581
BB l1eSE]L
B.EB116521
@, a8116581
Boeetiasel

41-

Cone

CONC

1940
1a3a
iaod
1e18
18g29
1083
1838
1eagn
1a1a
tatn
laen
18za
1aza
1azn
132a

NAME

1
-+

Lo B ar o } Lyp B aw B B ay ]
[ I | ] ]
LOCHE LRI s )

[ R N
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FOST ANALYSIS CALIBRATION CHECK
13PPm HYDROCARBON STANDARD
— SCOTTY CAN NMIX 1

93/85/15 20:33:99
2.755
14 7
_ 4 - §.736
4,973
g - e
12 -
CHROMATOGRAM 23 MEMORIZED
PKNO TIHE AREA MK IDNO CONC NRME
1 2,755 15774 8 14.5395 C-6+
2 3.214 2740 1 15.6937 C-1
- 3 3.786 5547 2 15,8047 C-2
4 4,973 3306 3 15.7389 C-3
5 7.752 19931 4 15.8016 C-4
_ 6 g8.231 264
7 13,917 12458 g 14.6165 C-5
_ TOTAL 56038 92,2449
SROUP¢NAME ) CONEC
c-1 15.5937
- £-2 15,8047
C-3 15.7339
£-4 15.8016
- £-5 14,6169
L-6+ 14,5595

42- Petro Chem Environmental Services, Inc.



POST AHALYSIS CALIBRATION CHECK

- 13oRPPe HYDROCAREON STANDARD
SCOTTY CAN MIX 2z@©
- e Q37057135 2R151:136
el
— b S
4 J
T e ———
- N -
- 12
_ F, e
— CHROMATOGRAN 29 HMEMORIZED
PENO TIME ARER MK IDHO COHC NANE
_ 1 2.7 504 186313 A 93,7994 C-6+
£ 3.¢1é 17188 i 23.4544 C-1
3 3.78% 35413 F 190.5425 C¢-¢2
4 4,976 cesel 3 99.5221 C-3
- 3 F.793 534873 4 188,.4423 C-4
A 13.9236 83950 3 ag.5682 C-5
— TOTAL IR5379 S96.3213
QROUPCNAME CONC
— £-1 32,4544
-2 108.54¢25
C-3 99,522
_ C-4 100, 4428
£-5 93.5602
C-6+ az, 7994

43- Petro Chem Environmental Services, Inc.



