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SECTION 1

INTRODUCTION

This report presents the results of testing for fugitive VOC (Volatile
Organic Compounds) emissions at the Gulf Venice gas plant, Venice, La. The
testing was performed by Radian Corporation on March 2 through March 13, 1981.
This work was funded and administered by the.Emission Measurement Branch of
the U.S. Environmental Protection Agency. The purpose of this testing was to
develop data to be used in support of New Source Performance Standards for

onshore production facilities.
The specific objectives of the test program were to:

1) conduct a screening survey using a portable analyzer to obtain
equipment inventories and leak frequencies by equipment type;

2) collect process information for each source including service,
composition in the line, seal orientation, elevation, and
accessability;

3) conduct a limited parallel screening survey using a soap scoring
procedure for comparison to portable hydrocarbon analyzer
screening results; and

4) perform emission measurements on selected sources that exhibit
inconsistent results between portable analyzer screening and
soap scoring, and for those sources where previous data are
limited.

The following sections present a summary of results, a description of
the process configuration, the testing methodology, and the sampling locations.
A full listing of the data and other supplemental information are included

in the appendices.



SECTION 2

SUMMARY OF RESULTS

This section presents a summary of the fugitive emission data gathered
at the Gulf Venice gas plant. All data are presented in the appendices.
Appendix A includes a more detailed listing of the mass emission sampling
data, as well as an explanation of all coding conventions used on the field

data sheets., Appendix B includes copies of the field data sheets.

The gas plant screening results are presented in Tables 2-1 and 2-2.
Table 2-1 presents the distribution of VOC concentration readings for each
source type, while Table 2-2 presents similar information for soap scores.

These tables also give the population results by source type.

The results of the baggable sampling are presented in Table 2-3, The
mass emission rates are presented in kilograms per day for each source type
in terms of both methane and nonmethane hydrocarbons. The sources were
rescreened both before and after sampling., The mean value of the rescreening
is also presented in Table 2-3 for both the OVA and soap scoring. The
original screening value is presented along with screening values taken
immediately before and after sampling in Table 2~4, These data also present
paired values for VOC concentrations and soap scores so that a comparison

of the two survey methods can be made.

It should be noted that the source type called flanges actually includes
a variety of pipe-to-pipe connections including threaded fittings, unionms,
and compression-type tubing fittings, Welded joints were not included in
this survey. The "other" category represents a group of sources that were

too few in number to warrant separate listing. Included in the "other"



TABLE 2~-1, SUMMARY OF RESULTS:

GULF VENICE PLANT

VOC CONCENTRATION OCCURRENCE DISTRIBUTION

SOURCE TYPE
Process Open Relief Pump
OVA Flanges Drains Ended Lines Valves Valves Seals Compressors Other

Screening

Value (PPMV) it X i % 4 % # X # % # X% # % [ %

0 to 199 477 94,3 15 75,0 112 80.6 2 66.7 587 56,6 16 40,0 1 50.0 24 100,0

200 to 9,999 19 3.8 3 15,0 15 10.8 0 0.0 228 22,0 15 37.5 0 0.0 0 0,0

>= 10,000 10 2,0 2 10,0 12 8.6 1 33,3 223 21.5 9 22,5 1 50,0 0 0.0
Total Sources Screened 506 17.9 20 100,0 139  95.9 3 50,0 1038 91.4 40 100.0 2 50.0 24 96,0
Sources not Screened 2314% 82,1 0 0.0 6 4,1 31 50,0 98 8.6 0 .0 2 50,0 1 4,0
Total Sources 2820% 20 145 [] 1136 40 4 25
# - Number of Sources
%X ~ Percent of Total Sources Screened
*  Estimated Value ~ Every fifth flange was surveyed



TABLE 2-~2. SUMMARY OF RESULTS:
GULF VENICE PLANT

SOAP SCORING OCCURRENCE'DISIRIBUTION

SOURCE TYPE
Process Open Relief Pump
Flanges Drains Ended Lines Valves Valves Seals Compressor Other
Soap Score [] % # % # % % X [] 3 (3 %
0 17 94,4 0 ~— 3 100.0 0 -— 15 53.6 0 — 0 -— 0 -
1 0 0.0 0 - 0 0.0 - 2 7.1 0 - 0 — 0 -
2 0 0.0 0 - 0 0.0 0 - 5 17.9 0 - 0 - 0 -
3 1 5.6 0 -— 0 0.0 - 3 10.7 0 —— 0 - 0 -
4 0 0.0 0 - 0 0.0 - 3 10.7 0 -— 0 - V] -
Total Sources Soaped 18 0.6 0 0.0 3 2,1 0.0 28 2,5 0 0.0 0 0,0 0 0,0
Sources Not Soaped 2802% 99,4 20 100.0 142 97.9 100.0 1108 97.5 40 100.0 4 100.0 25 100.0
Total Sources 2820% 20 145 1136 40 4 25

# - Number of Sources
% - Percent of Total Sources Soaped

* - Estimated value - Every fifth flange was surveyed



TABLE 2-3, SUMMARY OF RESULTS: MASS EMISSIONS DATA
GULF VENICE PLANT

Mean OVA Mean Soap Nonmethane Total HC

Source Source Screening Screening Leak Rates Leak Rates

Type 1D Value Value (Kg/Day) (Kg/Day)
RELTEF VALVES 1183 100001 40 0,16150 0,16306
VALVES 19 60001 3.0 0,01666 0.01666
2V 100001 3¢5 0,01332 0,01%934

e 100001 3.0 0,01776 0,01780

eal 53501 3.0 0,01256 0.01258

27¢ 62501 3.0 0,01612 0,01612

275 55000 25 n.01488 0.01488

276 27500 15 0,01064 nN.01064

286 106001 3.0 n.U1354 0,019%9

3as8 10000} 3.0 0,01008 0,01022

! 4023 100001 3.0 6,00062 0,00VU68

405 3750 2.0 0.00604 0,00004

51 34500 2.0 0,00089 0,00089

(3] 10000y 3.0 6.,02076 0,02076

1&0 22500 3.l 0.00625 0,00625



TABLE 2-3. (Continued)

Mean OVA Mean Soap Nonmethane Total HC

Source Source Screening Screening Leak Rates Leak Rates
Type ID Value Value (Kg/Day) (Kg/Day)
VALVES 162 17501 3.0 0.02283 0,02285
iﬁb 45000 3.0 n.00182 0.00182

171 22500 2.0 0,00086 0,c008s6

179 62501 25 _0.00485 0.004%86

175 80001 3.5 0,00538 0,00>38

301 23000 2.0 0,00068 0,00068

414 100001 o0 n.07927 0,07991

42U lcoo001 2¢9 0.02637 0., 026057

28 1750 2.0 0,000%0 0,000%0

505 1000601 2.0 0,00100 0,00100

%07 900 2.0 n.00018 p.,p0U1L8

932 2790 2.0 000109 0,00L09

931 4000 0.0 n,00262 0.00263

935 00 N 0,00904 0.,00%04

934 55001 0.C n,003u47 0,00047



TABLE 2-3, (Continued)
Mean OVA Mean Soap Nonmethane Total HC
Source Source Screening Screening Leak Rates Leak Rates
Type ID Value Value (Kg/Day) (Kg/Day)
VALVLS 95U 7000 0.9 0,02695 0.02696
968 100001 3.0 n,Hu088 0O.44204
972 1060001 3.5 n.03812 0.,03b14
978 65001 3.0 u,o00000 0.00000
98V 100001 0 0,01769 0,01/71
9845 100001 3.0 D.0932b 0.09389
1052 1000 0.0 0,00144 0.0014Yy
107V 13500 . ne.0kg12 0.,C4012
1072 21500 . 0,40394 D.40459
1091 1850 0.5 n,00325 0,00925%
1092 625 0.0 0,00308 0.00308
: G4/ 100001 2.5 n.00737 0.00737
650 100001 heO 0.14687 0.,14687
656 100001 3.0 N.00793% 0,00/93
1176 100001 25 n,00056 0.,00204



TABLE 2-3. (Continued)
Mean OVA Mean Soap Nonmethane Total HC
Source Source Screening Screening Leak Rates Leak Rates
Type ID Value Value (Kg/Day) (Kg/Day)
VL VIEES 1179 100001 3.5 0,00105 0,00689
1£84 10000; 3.5 U,05388 0,49913
1236 106001 4.0 0,00334% 0,02154
1240 100001 3.5 o.,00027 0.00027
1243 100001 40N 0,01645 0,05903
1244 106001 4,0 6,00586 0,11097
1245 2750 2.0 0.00023 0.,00VU23
1247 5000 2.0 0,00018 o.00018
1255 10600 1.5 o,bn008 o.,o00008
1257 3000 2.0 n,00018 0.,00U13
1266 100001 3.0 0,00074 0,00>299
1267 80001 4,0 0.00483 0,05457
1268 100001 4.0 rt.005493 0,1067)
1366 2850 0.0 0,00016 0,00U54
571 47500 2.5 r.0o218 0.n0<18



TABLE 2-3, (Continued)

Mean OVA Mean Soap Nonmethane Total HC

Source Source Screening Screening Leak Rates Leak Rates
Type ID Value Value (Kg/Day) (Kg/Day)
VERLVES 581 45000 20 0.,00486 0.,00486
éOZ aLoo 240 0.00127 0,00127

603 55501 3.0 n,00177 0,00177

606 55001 3¢5 0,00591 0,00095

619 10000) 3.0 0,00737 0,00737

696 106001 3.0 0,00533% 0,00053

1292 h75 0.5 0,00010 0,00024

1631 600 N.0 0,00106 0,00L06

1634 125 0.0 o,l00016 0,nuL17

16317 800 2.0 n,00007 0.00U&3

165V 10000 4,0 0,01281 0,05000

’ 1656 100001 4,0 0,07668 1,60123

1692 100001 4ao0 nN.,01591 0,16083

1863 56001 3.0 0,00298 0,0U203

18674 100001 b0 0,02281 0,02917
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TABLE 2-3, (Continued)

Mean OVA Mean Soap Nonmethane Total HC

Source Source Screening Screening Leak Rates Leak Rates
Type ID Value Value (Kg/Day) (Kg/Day)
PumP SEALS 1b 100001 . 4,71385 4.71127
1/ 100003 . 6,62584 6.61916

28 275 . 0.00200 0,00202

2 100001 . 0,09927 0,09932

6 3000 . 0.01803 0.01803

7 2250 . 0,02197 0.,02197

8 70001 . Ne.36374% 0,36403

9 100001 . 4,06538 4,06449

12 100003 . 5.87409 95,ATL82

14 2900 . ne06334 0.06548

3o 6000 . n.02989 0,02v990

41 4000 . 0,02951 0,02970

he 8500 . 0.13196 0.13%26

44 6100 . n.02348 0.,02982

31 40000 . 0,65928 0,68407
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TABLE 2-3, (Continued)

Mean OVA Mean Soap Nonmethane Total HC
Source Source Screening Screening Leak Rates Leak Rates

Type D . Value Value (Kg/Day) (Kg/Day)

PLmMP SEALS 32 50000 . 0,05037 0.,038090
34 13500 . n.05336 0.0594%6

37 2000 . 0,00540 0.00°42

CUMPRE SSURS 421 100001 . 1.01959 1.01959
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IABLE 2-4
RESCREFNING UATA SUMMARY
GULEs VENICE

ORLIGTINAL SCREEMING VALUE BEFURE MEASUREMEN I AFTER MEASUREMENT
HR K ok ok o KKk ko R OR Rk ok R Kk k LRSS FERETE LT TR 3k KKK KOk K K R ok 4 K K
SOURCE TYPE 10 ArIALY ZER SOAP ANALYZER SOAP AMALYZER SOAP
AR EEREE A FERE L RETE ST S ST E 3 I SR S 3 % ok K ¥ ok ok K o ¥ ¥k ¥ ok kK kK kX A K ok ok ok kK I FLE AT E LR TS SRS R
PRESSURE RELTEF OEVICES 1183 100001 - 100001 4 100001 4
VALVE S 1y 10001 - - 100001 3 20000 3
2n 18000 - 10u0uUY 4 100001 3
22 7000 2 100007 3 300601 3
51 4000 2 Jovuo ¢ 60000 2
A5 100001 4 1000V, 4 100001 ¢
160 30000 - 150v0 3 30000 3
162 25000 - 25000 3 10001 3
16¢ 15000 - 20000 3 70000 3
171 18000 - 20009 ‘@ 25000 2
175 3000 - 100001 3 25000 2
175 100001 - 6000 3 100001 4
227 4loo0 - 70ug 3 160C01 3
cT2 20000 - 10UlUY 3 25000 3

a1 raoean - FUuuUn ¢ 50C00 3



TABLE 2=y
RESCREENING DATA SUMMARY
GULF Y VENICE

€T

URIGINAL SCREENING VALUE BEFORE MEASUREME NI AFTER MEASUREMENT
K K e ook Kk R OK K kRO ok K Ok ok o KK o K o kK KK ok o ok o K o kR K KKK K Ak K ok X
SOURCE TypPL 10 ANALYZER SOAP ANALYCER SOAP ANALYZER SOAP

AR R EE A EEEEEE A X FW S B P Ry 3Kk o ok ok &k ok A KK KOk KK ok ok K X ok ok K ok kK ok K % ¥ K ook K ok K ok ok ok ok kKoK Kok ok K K K
VALVES 276 100012 - 2UBUQ 2 35000 1
28 10001 - 10U0V1] 3 100001 3
501 12000 - ' &0U0 2 4o0p00 2
384 1500 - 10U0U} 3 100001 3
493 10001 - 10000 3 100001 3
“wos 2500 - 3500 2 400U 2
b1y 100001 - 1000U] 4 100001 4
420 lopool - 100003 3 100001 2
b2y 3500 - 15U¢ “ 2000 2
/ 5085 snoon - . 2 100001 2
507 1500 - 10ug 2 #00 2
577 100001 - g00uQ 2 5000 3
58] 100001 - yuouygy 2 5000V 2
602 100¢01 - 15000 2 1000 2

603 100001 - - 140U 8 100001 3



TABLE 2=-4
RESCREFNIMNG UATA SUMMARY
GULF . VENICL

ORIGTIMAL SCREENING VALUE BLFORE MEASUREMEN I AFTER MEASUREMENI
K K Aok ok ok ok ¥ ok ok K ok sk K OF ko K K ok ok % F 4Ok OK K ok Kk KOk O K ok ok ok o K o ok ok ok ok K K b ok ok ok ok ok ok K K
SOUkCE TYPL 10 ANALYZER S0AP ANALYCER SOAP ANALYZER  SOAP

FREF VA AR AR A A AR R E Nk R R KR K okor Kk ***********‘ ok Kk Kk * A Kk kK kK Aok ROk kK Kk ok K ok ok ok KOk K
VALV S A 606 100001 - 10U0U] 4 10001 3
619 100001 - 10U0U1 5 100001 3
647 100001 - 10U0U] 2 100001 3
650 100p01 - 100001 4 100001 4
= 656 AODOD - 10U0U] 3 100001 3
696 100601 - 1000U] 3 100001 3
931 30000 - 5000 0 3000 0
93, 3000 - 30uUQ 2 2500 2
Y53 3000 - 6UG - 400 -
93y 50000 - 10U0V] 0 10001 0
950 100001 - 90Uy 0 5000 0
953 50000 - 1000uUy 3 40000 3
Y6y 106001 - 10UUU} 2 100001 4
972 100001 - 10U0U} 3 100001 y

478 100001 - 100001 3 iopo00 3



TABLE 2=-4
RESUREEMLING UATA SUMMARY
GuLFre VENICE

ORLIGINAL SCREENING VALUL BEFORE MEASUREMEN I AFTER MEASUREMENT
F Kk K of ¥ ok ok ok ok ok K KK %Ok R K ok ok ok kK ok ok KO K o ok ook K OK o ok ok ok ok K * ok K OK Rk koK koK K
SCURCE TYPL 1D AripLy ZER SOAP ANALYZER SOAP ArALYZ2ER SOAP
RS EE R R 2 AR ST 2SR TEE RS FYE ¥ 2 3 S Y Aok ok kK kK ok ok K K * Nk kK gk o MOk ok k ok K ¥op W AOK RO ROK R KKK K
VALV S 980 100001 - 10U0V1 4 100001 4
9g 3 100001 - 10u0VL] 3 100001 3
1052 0o - BUQ 0 1200 0
1070 12000 - 12000 - 15000 -
& 1072 15600 - 18000 - 25000 -
1691 1500 - 2500 0 1200 1
1u9p 700 - 750 0 50U 0
1176 100001 - 100001 3 100001 2
1179 10U001 - 10U0U] 4 100001 3
1164 100001 - 100007 4 100001 3
1256 100001 - 1000V 4 100001 4
1240 100001 - 100001 3 100001 4
124 % 1206091 - 1000V 4 100061 4
1auy 10u001 - 10U0U] 4 100001 4

14y 4000 - 4uuQ 2 150U 2



TABLE 2-4
RESCREFNING UATA SUMMARY
GULF s VENICE

ORIGINAL SCREENING VALUE BEFORE MEASUREME NI AFTER MEASUREMENT
R K K OF R ok ok K kK kA ok KK K o K K kK % ok ok N K ok ok ok Kk ¥ OK Kok % kK A o ok KOk K Ok K Ok K ok ok Ok ok KOk K
SCUKRCE TyPLb 10 AHALYZFR SOAP ANALYZER SOAP ANALYZER SOAP
IAEEERRE R R EEEEEE R NEE S EIE EE X IER LS B & ok kK k ok ok kK * ok ok ok ok & Kk LRSS EE B IS E S FE S R Y XA LA ]
VALVE S le47 5000 - 50uU0 2 5000 2
. 155¢ 900 - l2up 2 &£00 1
1257 4000 - 25U0 2 350U 2
1266 100001 - 100003 3 100001 3
o 1267 50c00 - 6U0UD 4 100001 4
126# 20000 - 100003 4 100001 4
1292 Hoo - 6UQ 0 350 1
1566 10001 - 5000 0 700 0
1631 700 - 500 0 700 0
163y 250 - 150 0 100 0
1637 700 - 700 2 90U 2
Le85 100001 - 1000V ) 4 100001 4
165¢ 100001 - 10uo00} Y4 100001 Yy
1692 106001 - 1ououy Y 100001 4

1ea3 100001 - 100001 3 12000 3
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TABLE 2=y
RESCREENLING UDATA SUMMARY
GULEy VENICE

ORIGINAL SCKEENING VALUE BLFURE MEASUREMENI AFTER MEASUREMENT
KKK K o ok K ROk ok Kk ok KOk ok Hokok ¥ K ok ok KKK KOk o ok K K OR F K bK kK OK K kK
SOURCE TYPLE I ANALYZER SOAP ALIALYCER SOAP ANALYZER SOAK

AR R R R R R S T T LR S SR I TES 2 Aok Ok A OK kK ko kK ¥ ok Kk ko ok & K ok K ¥ K %ok Kk ok KKK ok koK K kK ok
VALVFS 1674 100001 - 100001 4 100001 4
PUMP SEALS 2 100001 - 10VU0U] - 100001 -
6 500 - 4500 - 1500 -
7 1200 - 3000 - 1500 -
8 50000 - 10000 - 4opou -
9 100001 - 10U0Uy - 100001 -
12 20co0 - 1ouUu} - 100001 -
1y 400 - 3000 - 2000 -
15 100001 - 1000V} - 100001 -
/ 17 U000 - 10uo0U) - 100001 -
27 3000 - 40U - . -
2y 150 - 350 - 200 -
30 100001 - 0 - . -
31 o000 - 200U - 60000 -

32 5¢00 - 4ulug i e000ou -
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TABLE 2-4
RESCREENING DATA SUMMARY
GULF . VENICE

ORIGINAL SCREEMING VALUE BEFORE MEASUREMENI AFTER MEASUREMEMI
K KK oK A ok kb K K KK o ok Ok K KOk K K ok kK ok ok kK o kK KOk K KOk ko ok K Fok ¥ KoK KK K Kk Ok K ok K K K
SCURCE TyPt 10 ANAMLYZER SOAP ANALYCER SOAP ANALYZER SOAP

R TR ERRES R TN R R I R R e 2 2 22T T Kook KR K ok ok ok K gk ok K # ok KKK Kk ok ¥ Kok K KK
fruMP o SFALS 3y s8o0U - 12000 - 15000 -
35 10001 - souo - 400U -
37 8000 - 2000 - . -
41 7c00 - 4000 - 4oou -
42 15000 - 120u0 - 500U -
4y 1500 - 19000 - 1200 -

CUMPEESSOR SEALS b2 40000 - 10U0U] - 100001 -



category were sight glasses, vacuum breakers, meters, pig traps, control

valve diaphragm vents, and thermowells,

No attempt has been made to summarize the process data collected. All
of these data are contained in the field data sheets in Appendix B. This
information will be used in structuring emission factor categories in a

report covering all available gas plant fugitive emission data.
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SECTION 3

PROCESS DESCRIPTION

This report presents the results of testing at the gas processing
portion of the Gulf 0il plant located in Venice, Louisiana. The faciiity
is a refrigerated oil absorption gas plant with a design capacity of 800 x
10° cubic feet per day. During the test period, the plant was processing

approximately 450 x 105 cubic feet per day.

A simplified flow diagram for the plant is shown in Figure 3-1. The
raw natural gas is delivered to the plant by pipeline at a relatively high
pressure; therefore, there is no need for additional on-site compression.
The gas is chilled by a propane refrigeration system and is fed to two
parallel absorption trains. The natural gas liquids are absorbed from the
gas by a kerosene—fype absorption o0il. The product gas (97 percent methane)

is routed into a pipeline for distribution.

The natural gas liquids are stripped from the absorption oil, and
separated into an ethane/propane stream, propane, normal butane, iso-butane,
and natural gasoline by a series of distillation columns. The ethane-propane
(E/P) stream is amine treated and transported by pipeline to a chemical com-
pany for processing. The other liquids are routed to storage in nearby salt

dome caverns.

20
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Figure 3-1, Schematic Flow diagram for the Gulf Venice Gas FPlant.




SECTION 4

METHODOLOGY

The fugitive emissions testing at the Gulf Venice gas plant included
both "screening"” and "bagging" operations. Screening is a generic term
covering any quick portable method of detecting fugitive emissions. Both
instrumental screening (using the Century Systems OVA-108) and soap scoring
were used in parallel on this task. Bagging refers to a quantitative
emission measurement achieved by enclosing the source in a Mylar® shroud and

analyzing an equilibrium flow of air through the enclosure.

The instrumental screening was done according to the procedures speci-
fied in EPA Proposed Method 21%. Method 21 only requires that the concentration
be recorded (as specified in the standard) if it is over the leak definition
specified in the applicable regulation. Since this effort was more oriented
to regulatory support than to regulatory monitoring, however, the maximum

screening value was recorded for all sources.

The soap scoring method was modeled after a method used in screening

fugitive emissions from petroleum production facilities.?

The soap solution
was prepared from 100 ml. of rug shampoo (HR Professional Formula) mixed with
a gallon of either distilled water or a mixture of distilled water and ethylene

glycol, The solution was applied using a common garden sprayer.

'Federal Register, Vol. 46 No. 2, Monday, Jan. 5, 1981, p. 1160.

2Eaton, W.S., et al. "Fugitive Hydrocarbon Emissions from Petroleum
Production Operatioms." API Publication No. 4322, American Petroleum
Institute (1980).
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Each source was sprayed with soap solution, being sure to coat all
areas of potential leakage. A careful inspection was then conducted to
detect any bubble formation. A soap score was then assigned based on the

estimated bubble volume generated in a six—-second observation:

Soap Score 7 Estimated Bubble Volume
0 No detectable bubbles
1 0 to 1 cc/6 sec.
2 1 to 10 ce/6 sec.
3 10 to 100 cc/6 sec.
4 >100 cc/6 sec.

The screening methods outlined above were used on every accessible
source except for flanges. Only 20 percent of the flanges were screened
because of their large population. Sources screened included valves, flanges,
pumps, compressors, open—ended lines, drains, relief valves, and many other
miscellaneous sources. The survey was conducted on a line-by-line basis to
minimize the time required to obtain process data, such as the composition
and phase of the material in the line. A few sources were not screened due
to either physical inaccessibility or safety problems which prevented close
approach, but these sources were recorded on the data sheets to insure that

a complete source inventory was obtained.

Bagging procedures were carried out according to methods developed in
previous testing.3 The leaking area of the source was completely
enclosed in a shroud of Mylar® plastic to contain any emissions. A flow of
dilution air was induced through the enclosure by the sampling train shown

in Figure 4-1. The enclosure seal and the flow rate were varied to achieve

*Radian Corporation. ''The Assessment of Atmospheric Emissions from
Petroleum Refining, Volume 2, Appendix A,' EPA Report No. 600/2-80-756,
EPA/IERL/RTP, July, 1980.

23
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a slight, but measurable, vacuum on the tent to insure that all emissions
were contained. A cold trap was provided to collect any heavier components
which might condense in the downstream lines. The flow rate was measured
with a dry gas meter, at which both temperature and pressure were measured

to allow a conversion to standard conditions. The discharge of the vacuum
pump was monitored with an OVA to determine when stéady—state conditions had
been established. At that point, a Tedlar® sampling bag was filled from the
discharge of the small Teflon® lined diaphragm pump. The sample bag was

then analyzed for methane and total non-methane hydrocarbons on a Byron THC
analyzer (GC/FID with backflush after methane). The THC was calibrated daily

with a mixture of 728 ppmw propane and 263 ppmw methane in zero air.

Noncondensible mass emissions from the source were then calculated from

the bagging data by the following equations:

EG _ K; DF (P - AP) M (CT - CA) (1)
460 + T
where E_ = noncondensibel hydrocarbon emission rate in kg/day,

Ky = 2.99 x 10 5 (a conversion constant),*
D = dry gas meter (DGM) correction factor,
F = flow rate in actual cubic feet per minute,
P = barometric pressure in inches of mercury,
AP = differential pressure at the DGM in inches of mercury,

M = molecular weight of the measured gas,

CT = hydrocarbon concentration in the sample in ppmw,
CA = agmbient hydrocarbon concentration in ppmw,
T = temperature at the DGM in °F.

*The field data were taken in English units. This factor includes
appropriate metric conversions as well as an adjustment to standard
conditions of 60 °F and 29,92 inches of mercury.
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The molecular weight (M) was calculated by:

10°
M= L (2)
CT + 10 CT .
86 29

The emission rates for either the methane or the non-methane fractions can

be calculated by the above equations by using the appropriate value of methane
or non-methane concentration for CT in equation (l). 1If any organic condensate
was collected in the cold trap, its contribution to the emissions was calcu—

lated by:

_ (sG) Vv
EL = 1.44 B 3)

where EL = condensible emissions kg/day,

SG = specific gravity of the condensate (used 0.75g/ml. if there was
too little to measure the specific gravity),

V = volume of condensate collected in mls,
t = time of collection in minutes.

1.44 = units conversion constant from g/min. to kg./day.

The total hydrocarbon emissions would then be:

Br = Eom t B T B %)

where E total hydrocarbon emissions in kg/day,

T
E.y = methane emissions in kg/day,
EGNM = non-mehtane hydrocarbon emissions in kg/day,

condensible hydrocarbon emissions in kg/day.

i
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SECTION 5

SAMPLING LOCATIONS

The Gulf Venice plant included both a refinery and a natural gas
processing facility. All of the testing described in this report was con-
fined to the natural gas processing section. Screening for fugitive emissions
was performed throughout the gas plant, with only'a few associated processes
excluded, and sources for bagging were selected from those screemed. This
section provides the details of what portions of the plant were screened

and sampled.

The screening survey included all the process equipment in the gas plant

with the following exceptions:

° the propane refrigeration system was not screened except for
the propane compressor,

o the amine scrubbing system on the ethane/propane product was
not screened, and

° the glycol regeneration system was not screened.

In those sections screened, all sources were screened with the exception of
flanges. Only 20 percent of the flanges were screened because of their large

population,

Instrumental screening was performed on all sources in the screening
survey. Soap scoring was conducted in parallel to the instrumental screening

for the first few days of testing. When it became necessary to start

simultaneous bagging and screening, there was insufficient manpower to do

soap scoring on the original screening survey.
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Each source selected for bagging was rescreened immediately before and
after sampling using both instrumental screening and soap scoring. This was
done to provide data for correlations between screening values and mass
emission rates, as well as to provide a comparison of soap scoring to instru-

mental screening.

The primary objective of the bagging effort was to accumulate mass
emission data on those sources where existing data were scarce., It was also
desired to measure mass emissions from sources where there was inconsistency
between the two screening methods. The priorities for source sampling were,

therefore:

1) compressor seals,
2) relief valves,
3) pump seals,

4) sources with inconsistant screening values, and

Ui
A g

valves,

No sampling was done on flanges or open-ended lines since the existing data

base covered them adequately.

The only compressor associated with the gas plant was the propane refrigera-

tion compressor. This compressor was sampled.
Despite a high priority, only one relief valve was sampled., Other relief
valves were not sampled due physical inaccessibility, venting to a flare, or

a lack of utility stations close enough to operate the sampling train.

| A total of 20 pump seals were sampled. This included all pump seals found

leaking in the original screening survey.
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The remainder of the sampling effort was devoted to valves. A total of
76 valves were sampled to fill out a matrix to provide a range of data with
which to develop a screening value to leak rate correlation., The limited
amount of soaping done on the original screening survey did not identify
any sampling candidates due to inconsistencies between soap and instrumental
screening. Some inconsistencies were noted, however, during the rescfeening

of sources chosen for sampling.
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A-1
CODING CONVENTIONS



TABLE A-1. DATA CODING CONVENTIONS

Columms Coding

1,2 Month (i.e., May = 05, October = 10)

3,4 Day of the month

5,6 Year (19 8 0)

7,8 A sequential identification number assigned to each plant.
9,10 An identification number for each process unit encountered.

For example:

let 01 = Gas Plant - Adsorption
02 = Gas Plant - Cryogenic
etc.

11,12,13 A unique identification number assigned to each screening
team. Each team member is assigned a personal ID number
between 0 and 9. Column 11 will then contain the ID for the
s0ap score reader, column 12 will be the OVA operator, and
column 13 will be the data recorder.

14,15 A sequential ID number assigned to each instrument used.
Qutside documentation should then include:

Instrument 1 = QVA #2158
Instrument 2 = QVA #1575
etc.

16 - 21 A sequential ID number for each source encountered. Start
back at No.. 1 for each new plant.

22 - 28 The instrument screening value in ppmv.

29,30 Source Type Code
Source Code
Flange 1

Process drain
Open—-end line

Agitator seal

v o~ W N

Relief wvalve




TABLE A-1. DATA CODING CONVENTIONS (continued)

Columns Coding
29,30 (cont'd) Source Code
Block valve - gate type 10
Block valve - globe type 11
Block wvalve - plug type 12
Block valve - ball type 13
Block valve - butterfly type 14
Valves Block valve - other types 15%*
Control valve - gate type 20
Control valve - globe type 21
Control valve - plug type 22
Control valve - ball type 23
Control valve - butterfly type 24
Control valve - other types 25%
Single, mechanical, emission point at seal 30
Single, mechanical, emission point at vent 31
Single, mechanical, other emission point 32%
On-line Double, mechanical, emission point at seal 33
Pump Double, mechanical, emission point at vent 34
Seals Double, mechanical, other emission point 35%
Single; packed, emission point at seal 36
Single, packed, emission point at vent 37
Single, packed, other emission point 38*
Sealless pumps 39%*

*Explain in comment field.



TABLE A-~1.

DATA CODING CONVENTIONS (continued)

Columns

Coding

29,30 (cont'd)

Off-line

Pump

Seals

On-line
Compres~

sor
Seals

Source
Single, mechanical,
Single, mechanical,
Single, mechanical,
Double, mechanical,
Double, mechanical,

Double, mechanical,

emission peint
emission point
other emission
emission point
emission point

other emission

at seal
at vent
point

at seal
at vent

point

Single, packed, emission point at seal

Single, packed, emission point at vent

Single, packed, other emission point

Sealless pumps

Single, mechanical,
Single, mechanical,
Single, mechanical,
Double, mechanical,
Double, mechanical,

Double, mechanical,

emission point
emission point
other emission
emission point
emission point

other emission

at seal
at vent
point

at seal
at vent

point

Single, packed, emission point at seal

Single, packed, emission point at vent

Single; packed, other emission point

Sealless compressors

Code
40
41
42%
43
44
45%
46
47
48%
49%

50
51
52%
53
54
55%*
56
57
58+
59

*Explain in the comment field.



TABLE A-1. DATA CODING CONVENTIONS (continued)

Columns Coding
29,30 (cont'd) Source Code
Single, mechanical, emission point at seal 60
Single, mechanical, emission point at vent 6l
Single, mechanical, other emission point 62%
Off-line Double, mechanical, emission point at seal 63
Compres- Double, mechanical, emission point at vent 64
sor Double, mechanical, other emission point 65%*
Seals
Single, packed, emission point at seal 66
Single, packed, emission point at vent 67
Single, packed, other emission point 68*
Sealless compressors 69*%
Vacuum Breakers 70
Expansion Joints 71
Rupture Disks 72
Sight Glass Seals 73
31 Service Code -
1 = Gas at Process Conditioms
2 = Light Liquids (naphthas and lighter with a vapor
pressure > 0.04 psi @ 20°C)
3 = Heavy Liquids (kerosene and less volatile liquids
with a vapor pressure < 0.04 psi @ 20°C)
32 - 35 Material Code - a unique sequential identification number

for each new process stream encountered.

The code should be

explained on the "Material Coding Sheet'" shown as Table A-2.
The stream description should include informationm about
specific components and their concentrations (i.e., de-
propanizer overhead - 80% propane, 117 propylene, 3% ethane,
67 isobutane).

*Explain in the comment field.



TABLE A-1. DATA CODING CONVENTIONS (continued)

Columns Coding

36 Elevation Code -

Below ground level (pits, etc.)
Ground level

1St Platform above ground

2nd Platform above ground

etc.

WM O

o

37 Accessibility Code -

Blank
1

normal (easy) ‘accessibility

accessible with a free standing ladder or a

minor amount of scaffolding

accessible only with a crane, cherry picker,

or major scaffolding

physically accessible, but not safe to

approach

4 = emission point inaccessible because it is hard
piped to a control device

5 = shrouds or other safety devices prevent access
to the seal area

? = Other codes may be assigned and documented in

2

3

the field
38 Soap Score Code -
0 = No detectable bubbling during the six second
observation period
1 = Zero to 1 cc total bubble volume in six seconds
2 =1 cc to 10 cc per six seconds
3 = 10 cc to 100 cc per six seconds
4 = > 100 cc per six seconds, which is characterized
by bubbles popping before the 6 second period is up
and/or the soap solution being blown away from the
seal area
39 Orientation Code -
1 = Horizontal seal interface (vertical-mounted valve)
2 = Vertical seal interface (horizontal-mounted valve)
3 = Diagonal seal interface
4 = Rotating seal, no soap score possible




TABLE A-1. DATA CODING CONVENTIONS (continued)

Columns Coding

40 - 79 Comments - Free form alpha-numeric field which can be used

to describe any significant information noted about the
source, such as: '

VISIBLE LIQUID EMISSION,
VISIBLE VAPOR EMISSION,
HOT SOURCE, SOAP VAPORIZING,
COLD SOURCE, ICE FORMING,

' SEAL AREA VENTED TO FLARE,
SCREENED AT SEAL OIL VENT, etc.




TABLE A-]. MATERIAL CODING SHEET

Plant ID 4’ , Process Unit ID

. Stream Description

L/IZauo Gas Yo Absovbers

G\z O,o C\'\‘-\, 3 ’Io C\.\—rb \ \-sbfo CO'L) \°/o Cg‘-(-g

/EQS‘\A\&QD Gas - 96 °h Cly, 2.8% C':.'r\bl

0.13% Vv, 0.78°% €0~

[/ﬁequ\ 0:!l fron Frac'\:\&-\m:’mr

(KLN)M e aLsorpitan o \)

I/Q\c_\x O‘\\h' S AL sovber

-

‘/G'as Lrn Bl O\\ Flash  Deum

‘\8 °!o C“\t

¢ Rada Ol DC-M'Q.MM;'{—CV Olevio ad S"Neou/\}

48.5%h Sy LLS% (oo

}/”Pre-(cac_’c{majnr Overwrad Stemavn

26% tate, 35 Caky, 20% bubewss, (5% C5

}

/Fra ehowator Overwead

30 G, 35% Cag

e .
L"Raw Ma¥s Tank Oueriaad Gas +» Etuoauwe

Te2d Compeessor

(/Ea.w Make Tauwe L‘\S}g P

}
}
}

r

}
)
}
}._
)

Code

/

5 6 7 8
3_.

13 14 15 .16

4

21 22 23 24

S

29 30 31 32

b

37 38 39 40

T

45 46 47 48

S

53 54 55 56

Q

61 62 63 64

: | o

69 70 71 72

\ t

77 78 79 80



TABLE Ari. MATERIAL CODING SHEET .

Plant ID Y ’ Process Unit ID \
1 2 . 3 4
Stream Description Code

7 Btuaws - Pro paue.  Streaun

~ -

77 78

1S%% TMaue 1< Yo Propana } 3 6
ff//te}mpa\;\ur Feed
M 2l C‘L;&g) 366 butawss | 20% Cs plus } B
e :PM?aM Product  Streauwn '
Qb propane , 4ol butows, _} o2
e %pro pamizer BDotrems  Sheam 1
32°% i- bufaws , 32k n-butaws, Bb'le -pewteave pus f 2
V Deloutanizer vehaad  Shreaqwm %
S0l - bulawe, \R b i- lmd-uvq. J e ®
[/Q\)aLuva\ Gaeolime o
40 ptv RuP R } ) 45 46
Trotewtrm Preduck _'. SAve aun . -
9ol solwbaus Mol n - bubive } =
L Novwia\ Butzwe Product Streawa O
Rl 0 - morweal bulmwr | Wolo worbutaua oo
L/ \_.eaM O\ b Tulecwzdiale Ee\om\fv:&
(evosena) } oo
i//De eManirer FTewed 30'/u e'ﬂuw }
G

3L °le ‘DVDQBM 21%0 ‘wrd \mhvu o/l rewhu«-hz

v'fw
1°ls M*\Jaw ) v 0

A-10
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TABLE A-}. MATERIAL CODING SHEET

Plant ID L} y Process Unit ID
1 2 ) 3

Stream Description

L Prep anie  Befrigevant

Nl iy '
" leaw O\ ds  Absocber
(Kevos ewa
 Residuns Gay b Fael  Syshews
Gl Ciy '
///Pfe catuvatror Sepavater Gay lo Fu)
48 *fo Cii. 2% Otk S

/" Row Condansale Lramu 610 er\d\-
Q0°lo wiyed buknwss , 7°‘o P"‘"P“""‘ 5'/0 Cg*—

.

A-11

Code

A

5 6 7 )

| 2 2

13 14 15 16

. , 2. 4

21 22 23 24

2 T

29 30 31 32
T .

, 37 38 39 40
45 46 47 48

53 54 55 56

6L 62 63 64

69 70 71 72

77 78 79 80



TABLE A-}. MATERIAL CODING SEEET

Plant iD L% , Process Unit ID Z
1 2 3 4

Stream Description

Gly ol 2d  Waler Shreaun

e N N ) P D ) ) e W

A-12

Code
2
5 6 7 8
13 14 15 16
21 22 23 2
29 30 31 32
37 38 39 'f?
45~ 46 &7 48
53 54 55 56
6L 62 63 64
g% 70 71 72
77 78 719 80



A=2

SUMMARY OF SAMPLING DATA
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TABLE A=2
SUMMARY UF SAMPLILING UATA
GULF s VENICE

CT(PFPMW) CA(PPMW)
SOURCE F » bELTA P 1 o o ok ok ok oK ok K ok ok Kok b ok ok Rk Kok Ko ok ok kR ¥ KK R R ok Kk Ko K v T Sele
n Ckp Loty by CIn HG) (DEG F) M M M NM (M) (MINY (L/ML)
FoA A RA T kA RORE Kok A kAR Rk RRk ¢ KRR Kokkk b kb KRRk KR RR KRR Kk Rk Kk KKK K KRRE Nk Rk kkk  kkkk Kokkkk Kk KKEN

¢ 0,06 1 29,69 1,80 67 19,0 37500,0 2.0 16,0 . . .

£ 0,09 1' 29,69 1469 ey 240 7180,0 20 20 N . .

7 0,09 1 29,69 1,69 oy 5,0 8650 ,0 3.0 w2,.0 . . .

£ ¢,095 1 29,69 letad 63 135.0 141000,V S50 0240 . . .

9 0,05 1 29,69 1,70 el yuo4,0 811000,U0 7,0 161,0 . ’ .
12 0,04 1 29,69 147U 66 27U.0 9949740,V 140 101.0 N . )
14 0,08 b 29,69 1,50 67 6l,0 25400,0 7.0 161.0 . . .
15 0,04 1 29,949 1450 bk H50U,0 939000,V Se0 29,0 . . .
17 0,00 1 £9,.09 1.30 6 115V,0 99850,U S0 29.0 . . .
19 0,06 1 J0.01 132 5H6 2.0 6260,U 20 b6, 0 . . .
20 0,06 i 30,01 1.39 64 14,0 9130,0 340 be.0 . . .
22 0,06 1 S0,.01 le6:0 75 19,0 L330,U 640 41.0 . e .
28 0,05 1 £ 9,99 1409 66 10,0 892,0 5.0 29,0 . . .
31 (454 1 S0,01 1.80 6e 101V,0 25600,U 3240 17340 70 12 UelD
32 o, 06 1l 30,01 1,79 72 #00,0 22700 ,U H85 .0 142.0 . 9 0efD



I-v

TABLE A=-2
SUMMARY UF SAMPLING VATA
GULFs VENICE

CT(PPMW) CA(HPMW)
SHURCY + p DLLTA P T B K o ok ok KK ok KK R OK K Kk Ok Kk K kK KOk K K o KOk ok KK ok ¥k v T Selre
10 CFN 3 CIp HGY (1M HG)Y (DEG F) M MM M NM (ML) (MIN) (G/7ML)
KrKkEY Atk kR K kokRobok KEokck KKK ok ko ok Kk K ¥Rk kKRR R ok dOK K okok ok Kk MOROK Sk ok kK R ok ok ok ok K K A K dkkk kKK k¥ kkkxK

3 0,05 1 30,01 1,85 70 48,0 23600,V B840 32,0 . . .
35 0,06 1 29,69 1,70 69 4,0  114U0,U 10 2240 . . .
37 0,05 1 30,01 1,60 56 10,0 2260,U 2.0 5,0 . . .
h1 006 1 29,69 1479 /5 66,0  10300,0 140 19,0 . . .
42 0,06 1 29,69 1,65 o 504,0 49000, U 1,0 19,0 . . .
y4. 0,06 1 @9.69 1,77 73 128,0 b850,0 140 19.0 . . .
51 0,06 1 30,40 1,45 60 56,0 08,0 5660 12,0 0 . .
65 0.0 1 20,40 1,79 6n 16U, 0 7100, 10040 2.0 0 . .

160 0,05 1 30,40 2,20 oy 6,0 2480,U 4,0 7.0 . . .

162 0,67 L 3,40 1.79 bg 1140 6993,0 beu 2740 . . .

166 n,u6 1 30,40 1,60 63 2,0 665,0 4,0 2740 . . .
171 0.0 1 30.4C 1480 oY 4yl 533,10 44 0) 2740 . . .
173 0.06 1 30,40 2,90 64 6,0 1909,U 400 2r.n . . .

1759 0,86 L 20,40 1,79 67 60 1916,U 440 27.0 . . ]

27 0, N6 1 50,01 1a6,5 60 22,0 4700,0 15.0 20,0 . . .



91-v

TABLEL A=-2
SUMMARY UF SAMPLING DATA
GULFs VENICL

CT(PFPMW) CA(PPMW)
SUURCE & P DN P T 3k o ok ok kK K kK Ok kK K ok k0K Kok K k0K o ok Kok % K sk k Ok ok K K ok sk K v T SebGoe
n CFm 9 (I HG)Y (Iif HG)Y (DEG F) M MM M NWM (ML) (MIN) (G/7ML)
FARRKRE hd Ador Fkh Rk ko KAk RRok g KRR RKokkoF ok kR kK kok Rk ok kR koKkok kK &k KRRk kkkR¥ kkkkEAOkk K kkkk ok kokkk ok Kok ok Kk

272 0,Lb 1 30,01 1.57 70 1,0 6U90,U 1,0 91,0 . . .
e7% 0,06 1 30,01 150 70 Le0 H610,U 1.0 21,0 . » .
76 G,U6 1 30,01 1.50 ‘3 2.0 4uo0,V l.0 21.0 . . .
286  0,0¢€ 1 30,01 1,45 62 35.0 %130,V 190 20.0 . v .
301 0,05 1 30,40 1.5% 62 2.0 279,40 2.0 £1.,0 . . .
388 0,06 1 30,01 letD 76 5640 a3840,0 1.0 4,0 . . .
403 0 ,0e 1 30,01 1,50 78 20,0 247,U 440 19,0 . . .
40s 0,06 1 30,01 1.50 76 4.0 2940,U 2ell 600 . . .
414 0, Ge 1 A0,40 1a75 no 229,0 26467 ,U He0 V.0 ° . .
420 0,06 1 30,40 1675 A% 3.0 895z .0 S0 DeC N . N
421 n,05 1 s0,00 1,20 513 6,0 3V06833,0 Se0 1762.0 . . .
428  0,Lo 1 A0 4 1,869 62 2.0 1e3,0 449 11,0 ' . .
505 0,Ce 1 30,40 1.79 6g 3,0 A47,U 3.0 1,0 . . .
207 0,76 1 S U leerd ©3 440 b2,U 4a0 le0 . . .
Y77 0,05 1 30,01 1,30 6u 4e0 960, 4.0 24,0 . . .



LT-V

TABLE A=z
SUMMARY UF SAMPLING DATA
GULF+ VENICE

CT(PPMW) CA(FPMW)
SOAURCYE F P LELTA P T Rk o ok K KRR OK R R KR K K AR K K K ok ok K K O KK K ok K K o o K v T Selie
In CFw (B] (I HGY Ul HG) (DL F) M N M N (ML) (MIN) (G/Z7ML)
Ehrvkh ¥ ar 4ok ko dokk KRk kA Kk kR E ok kok R ROKOR R KRR R BOKAOR Rk kKK KKK R OK KRR ok ok kKKK R Kk kkok Rtk kR KOk KKK

581 0,0% 1 30,01 1,30 64 4,0 2039,U o0 24,0 . . .
602 0,05 1 50,01 1.3U 65 4,0 © 589,U T 24,0 . e .
03 0,04 1 30,01 1,30 65 4,0 877,0 440 24,0 3 . .
pdA 0,05 1 3G,U1 1430 L3 1940 2480 ,U 440 4,0 . . .
615 0,05 1 30,1 1,30 ol 9,0 5145, 0 546 07,0 . . .
47 DL,on 1 30417 Leyd 62 2.2 2843,0 902 1440 . . .
oS0 0,05 1 30,17 1,65 62 3.9  54800,U 349 14,0 . . .
56 0,05 1 Z0,17  1.45 63 441 5264 ,U 441 1440 . . .
696 0,05 1 30,01 1,30 64 4.0 2310,V 4.0 67.0 . . .
931 0,06 1 30,89 1,40 60 4,0 922,0 540 48,0 . . .
93? 0,le 1 3d,40 1,70 62 c,0 374 ,U 2.0 0.0 . . .
933 ) ,69 1 30,89 1.80 a9 S0 323,U0 3.0 4840 . . .
954 0,U6 1 30,89 1,80 bR 440 1220,U 340 48,0 3 . .
950 N.CLe 1 30,59  1.85 b1 540 Y0T70,U 2.0 . 29.0 . . .

an 0, i 1 30,39 1.90 a0 398,00  155200,0 24U 1€3,0 . . .



8T-V

TABLE A=2
SUMMARY UF SAMPLING DATA
GULF+ VENICE

) LT(PPMW) CA(PPMW)
$GURCH F P DELTA P T K ok ok ok ok o ok R OK K Kok ok KK K K K ok ok K KK K o ok Ok o K OK K o K ' T Seloe
[n ckm 0 LIy HGY (1 HG) (DEG F) m NM M N (ML) (MIN) (G/MmL)
A r A kF « kR ERE KKk RER KRR Kok RRER Rk W Rk KR RORR KKK ckKok ok kok Kok Wk K ok ok K Kok K s ok 3K ok X 3k K K kokkok Kk RNk ok ¥ KKK

972 0,06 1 30,39 2.20 63 10,0 13550,0 3,0 2.0 . . .
978 0,06 1 30,99  2.30 62 U,e0 0.V 0e0 0.0 . . .
980 0,06 1 30,349 2,30 62 /.0 6190,0 3.0 32,0 . . .
983 0,08 1 30,99 730 60 226,0 31900,V 20 1€3.0 . . .
1052 0,0e 1 30,39 2.20 61 2.0 522,0 2.0 23,0 . . .
1670 (0,95 1 30,39 Leti 61 1.0 18533,U 1e0 420 R . .
jute 0,06 1 30,99 1.65 62 179.0 130667,V 240 4240 5 4 Ue />
1u01  N,0H 1 30,39 2429 n S0 1537,U 540 12,0 . . ;
1y92  n,05 1 30,39 2,15 63 2.0 1232,V 240 12,0 . . .
1176 0,05 1 30,17 1.40 65 6H68.0 273,V 6940 “4,0 . . .
1179 0,65 1 30,47 1.59 og 2384,0 456 ,0 9.0 “4,.0 . . .
1133 0N,0& 1 30,90 1.50 59 598,0 58267,0 740 2.0 . . .
1184 0,00 1 30,17 1.3 64 176059,0 183670 69,0 44,0 . . .
1236 0,06 1 30,50 2400 61 957140 1520, 2599,.0 D5,.0 . . .
1e40 0, 0o 1 20,50 1e5 09 1633,0 151,U 163540 293.0 . . .



61~V

TABLE A-2
SUMMARY UF SAMPLLING DATA
GULFY VENICE

LT(PPMW) CA(FPMW)
SULRCH r p UtpTn P T X A ok K ROK kK KR OK K Kk ok KKk Kok Kk ok K KK ok K K e K K ok K v T Sele
In CF M B Iy HEGY (I HG) (DEG F) M M M (M (MY (MIN) (G/ML)
KEHFEEE S phhk KRk Kk kbR ROR R RR K Kk Rk pRK KRR ROR R KRR KRR kRO KRR KR KKK ok k Rk K kk kK K doR K ok KoK K K

1243 0,06 1 30,30 1.29 a9 12542,0 5673,0 2040 133.0 . N .
1au4 0,05 1 30,17 1+60 65 H4q44,0 2887,U 6U+2 3145 . . .
1245 0,06 1 30,30 1.60 59 1258,0 139,U0 1258,0 93.0 . . .
penu7  N,.0e 1 30,350 1045 59 1101.0 119.U 11010 93540 . . .
1295 9,0k 1 30,30 1,60 g 81,0 81,0 81,0 23,0 . . .
1257  0.06 1 30,30 1.60 62 14940 100,0 14340 93540 . . .
L1266 0,06 1 30,30 1,70 Ty 1948,0 295,U 40,0 27,0 . . .
1267 0,06 1 30,30 1e60 61 21002,0 1809,U 2599,0 D340 . . .
12683 0,06 1 30,30 1.55 75 34849,0 1840,U 4040 €740 . . .
1292 2,05 1 3d.01 129 63 14940 68.U 8540 2/en . . .
L1366 0,04 1 30,30 0,90 74 £539,0 135, 45140 °8,0 . ’ .
L3l 0,09 1 30,01 1o 6 Yo B32,U Yal 1U6.0 » . .
L634  0,0% 1 30,01 1.40 63 11,0 174 .U 7.0 1U6,0 . . .
Le37 0,08 1 39,01 1430 k0 239,0 36,0 Bre0 Be0 . . .

Todli  N,465 1 S0,01 1.20 61 15629.0 H293,U0 19.0 10,0 R . .
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TABLE A=2
SUMMARY UF SAMPLING DATA
GuLF+ VENICL

LT(PPMW) CA(PPMW)
SHURCF i 2 UELTA P T ¥k o K KKK K OK K K Kk ok K0k K 0K kK o K K K KOk K X0k R X K Vv T Sele

In ckp D CIN HG)Y (1IN HG) (DEG F) M NM , M M (ML) (MIN) (G/mMp)
Kok kFA R KRk kkdF KRk kR R ok k Rk Kok ok ok Kok RROKCK R K okokok kKR KRk ok K koK Kok kKKK ok oKk ok K K ok K okokok KK RNk KKK KKK

1656 0,06 1 30,U1 1,00 03 973451,0 26049 ,U 68,0 21,0

. . .
1692 0,05 1 30,01  1.20 62 62397.0 6550,0 2740 18,0 . . .
1863 0,05 1 40,U0 1,30 59 21,0 1212,0 640 18,0 . . .
1674 0.06 1 20,00 1,30 60 137,40 8233,U 640 1440 . . .
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TABLE A-3.2. OVA RESPONSE TIME DETERMINATION

Century Systems QVA~108
Instrument. ID Serial Number: 2158

Calibration Gas Concentration 7990 ppmv

1-9-31

¢0% Respanse Time:

Without Dilution Probe With Dilution Probe
1. 5.8 Seconds 7.1 Seconds.
2. 7.0 Seconds 9.5 Seconds
3. 5.5 Seconds 7.0 Seconds
Mean Respanse Time 6.1 Seconds 7.8 Seconds
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TABLE A-3.1. OVA CALIBRATION ERROR DETERMINATION

Instrument [0 _cCengupy Svsmems oOva_ing
Serial Number: 2158

Calibration Gas Data

1-9=-81
Calibration = _7990 _ ppmv
Run Instrument Meter Difference(])
No. Reading, ppm pPEm
1. 8000 -10
2. 8200 -210
3. 3000 -~10
4. 8000 -10
5. 8000 -10
8. 8400 =410
1. 8100 -110
8. 8500 -s10
9. 8200 . =210
Mean Diffefence -166
; ‘oo (2)
Calibration Error = Mean Difference < 100 2.1

Calibration Gas Caoncantration

(1)Calibration Gas Concentration - Instrument Reading
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