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COMPLIANCE TEST - Methods 1, 2, 3A, 4, 6C, 7E, 10, 15 & 25A 
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Ardmore Refinery 

Ardmore, Oklahoma 
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" We certify that we have personally examined and we are familiar with the information 
submitted herein, and based on our inquiries of those individuals immediately responsible for 
obtaining the information, We believe the submitted information is true, accurate, and complete." 
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EXECUTIVE SUMMARY 

Compliance testing of the Sulfur Recovery Unit (SRU) I Tail Gas Incinerator at Total Petroleum, 
Inc.'s Ardmore Refinery located in Ardmore, Oklahoma was conducted on Thursday, July 18, 
1996. Testing was conducted to document mass emission rates of Nitrogen Oxides (NOx), 
Carbom Monoxide (CO), Sulfur Dioxide (S02), Total Hydrocarbons (THC) and Total Reduced 
Sulfur (TRS) compounds. The purpose of the test was to demonstrate compliance with Oklahoma 
Department of Air Quality (ODEQ) Permit Number 95-506-C. 

Testing was conducted in accordance with procedures and guidelines presented in the Code of 
Federal Regulations, Title 40 (CFR40), Part 60, Subpart J and Appendix A, Reference Methods 
1, 2, 3A, 4, 6C, 7E, 10, 15 and 25A. 

The average NOx, CO, S02, THC and TRS emissions from the three (3) test runs were as 
follows: 

Pollutant Units Average Permit 

NOx lb/hr 0.54 1.23 

co lb/hr 0.16 0.17 

S02 lb/hr 6.20 7.81 

S02 ppm@ 0%02 178.85 250.00 

THC lb/hr 0.01 0.03 

TRS ppmd <1.68 None 

TRS lb/hr (as S02) <0.07 None 

TRS lb/hr (as H2S) <0.04 None 

No TRS compounds were detected in the bag samples collected. The detection limit for each 
compound (0.421 ppmd) was used to calculate the total TRS concentration. 

A complete breakdown of all test data can be found in the table on the following page of this 
report titled "Summary of Results". 
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CETCON, Inc. 

SUMMARY OF RESULTS 
Unit Designation: Total Petroleum, Inc.- Ardmore, OK 

Sulfur Recovery Unit Stack 

PARAMETERS: 
Test No. C4 C5 
Date 7-18-96 7-18-96 
Start Time 1008 1150 
Test Duration (min.) 60 60 

EQUIPMENT DESIGN DATA: 
Equipment Description: SRU I Tail G as In cinerator 
Capacity, LTPD 98 

OPERATING DATA: 

Sulfur Production, LTPD 98.8 84.7 
Sulfur Production, % Capacity 100 .8 86 .4 
Process Gas To Incinerator, MSCFD 155.4 152.1 
Incinerator Stack Temp, °F 1300 1301 
Fuel Heating Value, Bn.JISCF, HHV 1074.7 1074.7 
Tail Gas H2S,% 0.915 0 .920 

Tail Gas S02,% 0.556 0.491 
Acid Gas Feed, MSCFH 98.56 100.8 

Sour Water Stripper Acid Gas 
To SRC, MSCFH 24 .18 25 .98 

FLUE GAS: 
Stack Temp, oF 1082 1084 

02, %d 2 .54 2.46 

C02,%d 5.27 5.43 

%Moisture 13 .84 14.02 
Stack Flow, ACFM 13700 13699 

Stack Flow, DSCFM 3946 3931 

EMISSION DATA: 
NOx, ppmd 18.78 18.91 

NOx, lblhr 0 .53 0 .53 

CO, ppmd 10.03 8.63 

CO, lb/hr > 0. 17 0.15 

S02, ppmd 151.75 157.02 
S02, ppmd@ 0% 0 2 < 1 l 172.71 177 .96 
S02, lblhr 5.96 6 .15 

THC, ppmw (2 l 0.14 0.31 
THC, ppmd < 3 l 0.16 0.36 

THC, lb/hr 0.00 0 .01 

TRS, ppmd <'H 5 l <1 .68 <1 .68 

TRS, lblhr (as SO~ <0.07 <0.07 

TRS, lblhr (as H2S) <0.0 4 < 0.04 

NOTES: 
(1) S02, ppmd@ 0% 0 2 = S02 , ppmd x 20.9 I (20.9 - 0 2 , %) 
(2) Total Hydrocarbons (THC) reported as propane 
(3) THC, ppmd = THC, ppmw x 100 I (1 00 -%Moisture) 
(4) TRS, ppmd = H2S, ppmd + COS, ppmd + 2 x CS2, ppmd 
(5) Based on the detection limit (.421 ppmd) of each compound 

C6 
7-18-96 

1335 
60 

Average: 

84.7 89.4 
86 .4 9 1.2 

151.3 152.9 
1301 1301 

1074 .7 1074.7 
0.927 0.921 
0.547 0 .53 1 
100.4 99.92 

26.06 25.41 

1092 1086 
2.46 2 .49 
5.61 5.43 

13 .93 13.93 
13880 13760 

3964 3947 

19.28 18.99 

0.55 0.54 

8.97 9. 21 
0.16 0.16 

163.99 157.59 
185 .88 178.85 

6.47 6.20 

0.28 0.24 
0.32 0.28 
0 .01 0.01 

<1 .68 <1.68 
<0.07 <0.07 
<0.04 < 0 .04 

© 1996 CETCON, Inc. All Rights Reserved 

Permit Limit: 

1.23 

0 .17 

250 .00 
7.81 

0.03 

J 
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SAMPLING METHODS 

Pollutants are measured according to EPA Reference Methods (RM's) described in the Code of 
Federal Regulations (CFR), Title 40, Chapter l , Part 60, Appendix A. The following methods 
were used: 

RM-1 

RM-2 

RM-3A 

RM-4 

RM-6C 

RM-7E 

RM-10 

Sample and velocity traverses for stationary sources. Determination of 
measurement site and sample point location. 

Determination of stack gas velocity and volumetric flow rate. A calibrated 
Type S pitot tube is used in conjunction with an inclined manometer to 
determine average gas velocity and for quantifying gas flow. 

Determination of Oxygen (02) and Carbon Dioxide (C02) concentrations in 
emissions from stationary sources (Instrumental Analyzer Procedure). Servomex 
140084 series analyzers are used to continuously measure the concentrations of 
0 2 and C02 . 0 2 and C02 concentrations are determined by paramagnetic and 
non-dispersive infrared detectors, respectively. The instruments are calibrated 
either with gases prepared according to EPA Protocol One or with gases that 
have been certified using an Orsat analyzer (RM-3). 

Determination of moisture content in stack gases. A gas sample is extracted 
from the source through an impinger sampling train which condenses the 
moisture. The volume of the gas sample leaving the impinger train is 
determined using a calibrated dry gas meter. The impingers are weighed before 
and after the test run to determine moisture content. 

Determination of Sulfur Dioxide (S02) emissions from stationary sources 
(Instrumental Analyzer Procedure). A Bovar (Western Research) Model 
721AT2 or 721M ultraviolet photometric analyzer is used to continuously 
measure the concentration of S02. The instrument is calibrated with gases 
prepared according to EPA Protocol One. 

Determination of Nitrogen Oxides (NOx) emiSSions from stationary sources 
(Instrumental Analyzer Procedure) . A Thermo Environmental Instruments 
Company Model 1 OAR or 1 OS chemiluminescent analyzer is used to 
continuously measure the concentration of NOx. The instrument is calibrated 
with gases prepared according to EPA Protocol One. 

Determination of Carbon Monoxide (CO) emissions from stationary sources 
(Instrumental Analyzer Procedure). A Thermo Environmental Instruments 
Company Model 48 gas filter correlation infrared analyzer is used to 
continuously measure the concentration of CO. The instrument is calibrated 
with gases prepared according to EPA Protocol One. 
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-

..... 

RM-15 

RM-25A 

SAMPLING METHODS, continued 

Determination of total reduced sulfur (TRS) emissions from stationary sources 
(gas chromatography technique). A gas sample is extracted from the stack and 
analyzed for Hydrogen Sulfide (H2S), Carbonyl Sulfide (COS) and Carbon 
Disulfide (CS2). A gas chromatograph equipped with a flame photometric 
detector (GC-FPD) is used for the analysis. The TRS concentration in ppm is 
the sum of the H2S, COS and twice the CS2 concentrations. 

Determination of total gaseous organic concentration using a flame ionization 
analyzer (FIA). A gas sample is extracted from the source through a heated 
sample line and heated filter (if necessary). A Byron Model 301 or Eagle 
Monitoring Systems Model EM-7000 FIA is used to continuously measure the 
concentration of nonmethane hydrocarbons (NMHC) or total hydrocarbons 
(THC), respectively. The instruments are calibrated with gases prepared 
according to EPA Protocol One consisting of Methane (CH4) or Propane (C3H8) 

in a balance of Nitrogen (N2) or air. THC or NMHC concentrations are 
expressed in units of ppm as C3H8 or as Carbon . 

c____- ----------- - Cf3&/J©@!](J 
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DESCRIPTION OF TEST 

Personnel from CETCON, Inc., Combustion & Environmental Testing Consultants, arrived at 
Total Petroleum, Inc.' s refinery in Ardmore, Oklahoma at approximately 8:00 AM on 
Wednesday, July 17, 1996. The trailer had been parked and powered up near the Sulfur 
Recovery Unit (SRU) the previous Monday for an attempted RATA conducted Tuesday. All 
necessary testing equipment was moved to the Tail Gas Incinerator stack. Calibration Error, 
System Bias and Response Time tests were conducted on CETCON's analyzers and sampling 
system and were all within the specifications of the Reference Methods (RM's). The Pitot tube 
(RM's 1-2) and moisture train (RM-4) were successfully leak tested. The first test run (labeled 
Cl) to document mass emission rates ofNitrogen Oxides CNOx), Carbon Monoxide (CO), Sulfur 
Dioxide (S02), Total Hydrocarbons (THC) and Total Reduced Sulfur (IRS) compounds started 
at 12:14 PM and concluded at 1:14 PM. NOx, CO, S02, THC and TRS concentrations were 
measured using RM's 7E, 10, 6C, 25A and 15, respectively. Oxygen (02) and Carbon Dioxide 
(C02) concentrations were also measured using RM-3A in order to determine the molecular 
weight of the stack gas which is necessary for calculating stack gas velocity. All pollutants were 
monitored on a continuous basis with the exception of TRS. Tedlar bag samples were collected 
from the sample manifold vent to be analyzed for TRS compounds. Two additional test runs 
(labeled C2 and C3) were conducted. Dave Schutz and several other members of the Oklahoma 
Department of Envirorunental Quality (ODEQ) were present to observe the testing conducted. 
After reviewing the test results with Total Petroleum personnel, it was discovered that the CO 
emission rates were higher than permit levels . The Tail Gas Incinerator stack temperature was 
raised from 1200 op to 1300 op in an attempt to bring the CO concentration down to acceptable 
levels. Upon further investigation, it was discovered that the burner on the incinerator was 
partially plugged. The unit would have to be shut down in order to clear the burner. It was 
decided that this would be done and the compliance test would be repeated on the following day. 
The Tedlar bags containing TRS samples were evacuated, filled with Nitrogen and evacuated 
again to be used for collecting new samples. CETCON personnel left the refinery at 
approximately 9:45 PM. 

CETCON personnel returned to the refinery at approximately 8:00AM on Thursday, July 18, 
1996. All necessary quality control checks were conducted on CETCON's sampling equipment. 
The first test run (labeled C4) for NOx, CO, 0 2, S02, THC, C02 and TRS began at 10:08 AM 
and ended at 11:08 AM. Testing continued uninterrupted until the conclusion of the third test 
run (labeled C6) at 2:35 PM. All pollutants were within permit limits and no further testing was 
required. The Tedlar bag samples were packaged and sent to Enthalpy Analytical Laboratories 
for analysis ofTRS compounds by gas chromatography- flame photometric detection (GC-FPD). 
The individual TRS compounds analyzed for were Hydrogen Sulfide (H2S), Carbonyl Sulfide 
(COS) and Carbon Disulfide (CS2). Some additional preliminary testing for S02 and 0 2 was 
conducted in an attempt to diagnose the Relative Accuracy problems with the Tail Gas 
Incinerator's Continuous Emissions Monitoring System (CEMS). CETCON personnel left the 
refinery at approximately 4:00 PM. 
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Job No: _C_J_-_1_5_9_3 _ __ _ 

Customer:Total - Ardmore, OK 

Unit: .::.S:..:R.::.U ____ _ 

Date: .:...7_-_:1__:_7_-....;9::..:6=------

Tim e: _1_2_:o_o_P_M _ __ _ 

Port & Inside Diameter (in .) 

Port & Wall Thickness (in .) 
Inside Stack Diameter (in.) 

Sampling Ports are 

ot Tube No: 

Cp = 0.772 

Ps = 29.23 

Ps = -0 .35 

As (2) = 769.67 

5 .34 

15 ft. 

30 ft. 

'Hg 

'H20 

in. 2 

ft2 

CETCON, INC. 

PRELIMINARY VELOCITY TRAVERSE DATA 
AND 

p_ort A · 

39-06/16 

8-01/16 
31 -05/16 

SAMPLING LOCATION DATA 

Port B 

39-06/16 

8-01/16 
31-05/16 

0 in . Distance A-Port to downstream disturbance= - - --
- ---=0'--in. Distan ce B-Port to upstream disturbance= 

Stack Schematic 

J- C..EMS 

( l 
I l 

Average 

39 .3750 

8.0625 

31 .3125 

_ _ _ 5_._7_stack diamej_ers 

_ _ _:_1..;.1.:...:.5'---stack diameters 

Cross Section 

Stack Height 

Sampling Port Hgt 

Distance From Distance From Cyclonic Flow Calcu lation (3) 

Point Percent Ref. Point Ref. Point Port A Port B Po1rt C Port D 

Number Diameter {decimal in .) {fractional in.)_ L'1P r.~ 8 L'1P T~ 8 L'1P Ts 8 L'1P Ts 8 

1 2.1 8 -11/16 0.16 1011 0.19 1014 

2 6.7 10 -02/16 0.21 1015 0.22 1028 

3 11.8 11 - 12/16 0.26 1028 0.24 1037 

4 17.7 13 -09/ 16 0.29 1039 0.28 1051 

5 25.0 15 -14/16 0.30 1048 0.30 1058 

6 35.6 19 -03/16 0.32 1061 0.31 1065 

7 64.4 28 -03/16 0.30 1060 0.30 1065 

8 75.0 31 -08/ 16 0.26 1046 0.27 1056 

9 82.3 33 -13/16 0.21 1018 0.27 1053 

10 88. 2 35 -10/16 0.18 996 0.24 1046 

11 93.3 37 -04/ 16 0.13 962 0.12 974 

12 97 .9 38 - 11/16 0.08 950 0.07 966 

I 

105 ft 

90 ft. 

PortE 

L'1P T~ 

' 

8 

I 

Notes: (1) Clockwise from ladder or plant north (stack s w/o ladders) -sample port designation in sequence A. 8, C, & D for circular ducts . 

31-Jul-96 

Left to right for rectangular ducts with sample port designation in sequence A . B , C, D. & E. 
Higher traverse numbers for both rectangular and circular duct tow ard outside wall. 

(2) A, = 3. 1 4 o2 

4 
(3) Cyclonic fl ow indication measured positive in clockwise rotation from null position . 

PRELIM .wk1 



...... 

..... 

-

TRAVERSE Ver2.0-CETCON STACK TRAVERSE PROGRAM 
Written by R.J.SWEDEEN 6/17/94 
CETCON, Combustion and Environmental Testing CONsultants 

UNIT:Total SRU 
TEST:Compliance 
DATE:7/17/96 
TIME:12:00 PM 

DUCT TYPE:CIRCULAR 
W: 0 D: 0 
STACK ID, inch: 31.3125 
DOWNSTREAM-A, ft.: 15 
UPSTREAM-B, ft.: 30 
DOWNSTREAM DIA's: 5 .7 
UPSTREAM DIA's:11.5 
STACK AREA, in*2: 769.6711 
REFERENCE LENGTH, inch.: 8.0625 
NUMBER OF POINTS: 12 

DISTANCE FROM PROBE TIP TO TRAVERSE POINT(incl.REFERENCE LENGTH) 
POINT LENGTH w/REF,inchs (w/o REF) ,inchs PERCENT ID. 

1 8 & 11 /16th 0 & 10 /16th ) 2.1 
2 10 & 2 /16th 2 & 1 /16th ) 6.7 
3 11 & 12 /16th 3 & 11 /16th ) 11.8 
4 13 & 9 /16th 5 & 8 /16th ) 17.7 
5 15 & 14 /16th 7 & 13 /16th ) 25.0 
6 19 & 3 /16th 11 & 2 /16th ) 35.6 
7 28 & 3 /16th 20 & 2 /16th ) 64.4 
8 31 & 8 /16th 23 & 7-/16th ) 75.0 
9 33 & 13 /16th 25 & 12 /16th ) 82.3 

10 35 & 10 /16th 2 7 & 9 /16th ) 88.2 
11 37 & 4 /16th 29 & 3 /16th ) 93.3 
12 38 & 11 /16th 30 & 10 /16th ) 97.9 
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APPENDIX B 

Plant Operational Data 
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TIME PIT GAUGE 
900 4'- 5. 75" 

1000 4' - 4.875" 
1100 4' - 4" 
1200 4' - 3.25" 
1300 4' - 2.5" 
1400 4' - 1.75" 
1500 4'- 1" 

"1600 
1700 
1800 
1900 

{ 

Sheet1 

SULFUR TEST PERFORMANCE RUN 
18-Jul-96 

SULFUR UNIT CHARGE RATE 
BASED ON SULFUR PIT OUTAGES 

PIT INCREASE IN INCHES TONS PER DAY 
0 

0.875 98.80390313 
0.875 98.80390313 

0.75 84.68905982 
0.75 84 68905982 
0.75 84.68905982 
0.75 84.68905982 

0 
0 
0 
0 

TOTAL 89 39401 

Page 2 
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JobNo . CJ-1593 

Date 7-18-96 
Customer Total Petroleum, Inc . 

Unit Ardmore SRU 
Operator LKS/RAS 

F'l N me 1593C4 WK1 le a 

Field Data Vel/Moist 

Run No. C4 
Time of Run, TA _ __ :.;60:.... 

Sample Box No. - ----,-,-----1:..... 
Meter Box No. _-.:;.C"'"M:..:#=-1=-
Stack Area As 769 67 

' 

min . 

I 
CETCON, Inc. 

Barometer No. __ ..=C.=ET_:_:_I 
Pitot Tube No . ___ _,1_ 
Pitot Tube, CP __ 0~·.!..77~2:.... 

Nozzle No. __ .......,!_N~A:..... 

Nozzle Dia., ON NA in. 
Assumed %M (default only) 

( r 

Bare metric Pressure, P 8 _ _:2::.:9_:.2::.:5'---
Ambient Temp., °F __ _:9:..:.7 _ _ 
Stack Pressure, P8 -0.34 in . Hp = 

Initial Leak @ 15.0 in . Hg 
Final Leak @ 11.0 in . Hg 

Purge To · Time· 

Pitot O rifice AH Vacuum Stack Probe Oven Effluent Dry G as Temp. v F 
Clock Dry Gas "HP p in. H 0 ln. Temp.°F Temp. Temp. Temp. T 

Point Time Meter CF liP I Dosired Actual Ha T OF OF OF Inlet I Outlet 

A 12 1008 778.361 0.18 1.00 1.00 10.0 1077 NA NA 67 74 72 -
11 1013 782.200 0.20 1.00 1.00 10.0 1083 NA NA 63 75 72 

10 1018 784.900 0.25 1.00 1.00 10.0 1096 NA NA 63 76 72 

9 1023 788.000 0.28 1.00 1.00 10.0 1104 NA NA 64 78 73 

8 1028 791 .070 0.29 1.00 1.00 10,0 1108 NA NA 64 79 73 

7 1033 794.280 0.30 1.00 1.00 10.0 1114 NA NA 70 80 74 

6 1038 797.460 0.27 1.00 1.00 10.0 1106 NA NA 65 81 74 

5 1043 800.600 0.23 1.00 1.00 10.0 1094 NA NA 66 83 75 

4 1048 803.610 0.23 1.00 1.00 10.0 1085 NA NA 66 84 76 

3 1053 806.840 0.19 1.00 1.00 10.0 1064 NA NA 66 84 76 

2 1058 809.925 0.15 1.00 1.00 10.0 1033 NA NA 66 85 76 -- ---· 
1 1103 813.080 0.08 1.00 1.00 10.0 980 NA NA 66 85 77 -

12 END 1108 816.292 0.19 1086 -
11 0.22 1092 --
10 0.25 1098 - -- -
9 0.27 1103 

- ,...-

8 0.29 1111 - ---
7 0.29 1114 - -· -- --
6 0.30 1119 

- ·- -- --- -
5 0.26 1109 ---

Avg PM I 1.ooo I Avq T. I 1082 1 AvgT"~ II n il AvgliP8 0.223 

Avg(liP8 '
12

) 0.467 Max Vacuum J 1o.o I Volume DGM 37.931 ,CF X CF 1.017 =VM I 
-

T lm.£!nger No. (1) I (2) I (3) I (4) r- (5) ! (6) ! Total I V..,,.0 = 17.64V.., [(P8 +(P.., / 13.6)) IT,..] 

Final Wt. gm - .. 694.8 595.7 524.6 797.9 2613.0 O.., ,.o= VMstd / TR 

Initial Wt, gm 585.0 588.0 522.0 791.4 2486.4 Vw9., = 0.04715 X Vw -- -
Difference qm 109.8 7.7 2.6 6.5 126.6 = vw %M = v w g&: I 01 M Sid + v w g .. ) X 1 00 

Filter No. I RM 3 or 3A Data I Avg t.P 0.223 in. H20 ..- _ M0 = (1 00 - %M) / 1 00 

Final Wt. , gm %CO. 5.269 Avg(t.P ~ ' 1") 0.467 MW0 = (% C02 x 0.44) + (% 0 2 X 0.32) + (% N2 x 0.28) 

Initial Wt. , gm %0 . 2.537 t!'vg. p 1.000 in. H20 MW = M0 x MW0 + 18 (1 - M0) 

Difference, gm %CO Avg. T~ 1082 oF vs = 51 29.4 X cp (Ts I (Ps X MW)) ' 12 
X Avg(t.Ps' '") 

~_ (gm) 126.6000 %N. 92.194 ~ 1542 oR QA = 0/8 X As)/144 

so. gm (-) % Excess Air 11 . 58~ Avg.T u n oF Q8 = (0.1225 xV8 x M0 xP8 xAs)/T8 

Vw = Avg.T., 537 oR %1 = (1040.1 xV"''"'xT, )/(M0 xP.x V8 x T.x0~2J 

rPM8 11 18-·JtJI-96 @ 1995 CETCON, Inc . All Rights Reserved 

29.23 in. Hg 
0.000 cfm 
0.000 cfm 

Remarks 

38.576 1SCF 

37.158 SCF 

0.619 SCFM 

5.969 SCF 

13.841 % 

0.8616 dry t-act. 

28.945 I~Jibmo1e 

27.430 lb/ lbmolo 

2563.2 FPM 

13700 ACFM 

3946 SCFM 

% 

FIELDDAT.WK1 



Job No. CJ-1593 
Date 7-18-96 

Customer Total Petroleu m, Inc. 
Unit Ardmore SRU 

Cont. from 

I Page 1 Clock Dry Gas 
Point Time Meter. CF -

B 4 

3 -- .. 

2 

1 

-· -

----- -
--

- ----
. --- --· · 

------
----- ·-·-

-· 
,.-- -- ·-· 

f------ - -

-- -

- ---

---
--
--- -
-- -

· - ------
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[Page 2]18-Jul-96 

r 
Run No. ~C..:.4 _ _ _ 

File Name 1593C4.WK1 
Field Data Vel/Moist 

Operator LKS/RAS 

Pitot Onf1ce~H 
'H 0 Pu in.HO 

I 
CETCON,. Inc. 

Vacuu m Stack 
ln. Temp.°F 

Probe Oven 
Temp. Temp. 

/1.~. Desired A" tual Ha T OF OF 

0.23 1091 

0.20 1077 

0.13 1040 

0.08 976 

- --
--

. 

-
-- - - - --

- - -

- - - ·-----
--

·-

© 1995 CETCON, Inc . All Rights Rese rved 

Effluent Dry Gas Te mp. uF 
Temp. T 

OF I lnle' Outlet Rem~trks 

-- ---

FIELDDAT.WK1 



CJ-1593/SRU COMPLIANCE/C4 
TEST DATE : 07-18-1996 
START TIME: 10:08:00 
FILE NAME C:\DAQ\93C4 .ID% 

CHANNEL# NOX co 02 S02 THC C02 OFF OFF 
CH.UNITS PPM PPM % PPM PPM % OFF OFF 

<MIN> <ANALYZER OUTPUT-VDC> 
0 1. 890 1. 013 0.107 5.544 0.010 0.2 1 0 0.906 5.583 
1 1.898 1.115 0.099 5.558 0.002 0.210 0.683 3.056 
2 1. 894 1. 090 0.106 5.736 0.008 0.196 0.568 1.563 
3 1. 877 1.313 0.103 5.771 0.000 0.209 0.545 1.148 
4 1. 860 1. 598 0.105 5.675 0.010 0.201 0.542 1. 029 
5 1.899 1.370 0.104 5.557 0.005 0.196 0.533 0.998 
6 1.838 1.116 0.099 5.405 0.011 0.208 0.510 0.977 
7 1. 833 1.106 0.098 5.304 0.010 0.201 0.496 0.955 
8 1. 814 0.882 0.094 5.551 0.006 0.207 0.492 0.950 
9 1.828 0.736 0.098 5.695 0.004 0.203 0.489 0.943 

10 1.809 0.755 0.095 5.806 0.011 0.204 0.498 0.942 
11 1. 818 0.795 0.098 5.941 0.011 0.202 0.505 0.940 
12 1. 833 0.894 0.104 5.806 0.015 0.210 0.512 0.951 
13 1. 842 1. 208 0.107 5.529 0.017 0.199 0.508 0.956 
14 1. 839 1. 500 0.112 5.400 0.007 0.205 0.505 0.960 
15 1. 833 1. 592 0. 102 5.272 0.006 0.208 0.497 0.959 
16 1. 835 1. 331 0.104 5.393 0.012 0.204 0.508 0.954 
17 1.838 1. 234 0.107 5.320 0.007 0.206 0.49 2 0.958 
18 1.835 1 . 22 0 0.104 5.172 0 ·. 014 0.207 0. 489 0.956 
19 1. 807 1.065 0.098 5.567 0.015 0.213 0.497 0.947 
20 1. 814 0.914 0.097 5.932 0.015 0.209 0.510 0.947 
21 1. 803 0.706 0.094 5.985 0.012 0.2 11 0.504 0.943 
22 1. 812 0.592 0.098 5.923 0.013 0. 208 0.500 0.935 
23 1. 807 0.768 0.092 5.610 0.012 0.210 0.494 0.943 
24 1. 8 09 0.852 0.103 5.582 0.01 3 0.212 0.487 0.939 
25 1.847 1. 061 0.103 5 . 426 0.00 9 0.198 0.493 0.94 6 
26 1.841 1. 161 0.112 5.175 0.011 0.201 0.480 0.960 
27 1.816 1.772 0.112 4.936 0.014 0.206 0.478 0.959 
28 1. 830 1. 395 0.103 5.397 0.017 0.207 0.488 0.960 
29 1. 816 1.184 0.101 5.870 0.012 0. 202 0.515 0.959 
30 1.803 1.108 0.101 5 .938 0.013 0. 2 04 0.512 0.951 
31 1. 825 0.820 0.098 5 . 872 0.01 9 0.208 0. 510 0.955 
32 1. 79 2 0.806 0.097 5 . 789 0.0 17 0.207 0.478 0.9 47 
33 1. 830 0.830 0.102 5.838 0.020 0.199 0.486 0.948 
34 1. 804 0.774 0.10 3 5.83 2 0.019 0.210 0.499 0.949 

- 35 1. 804 1. 033 0.10 7 5.780 0.018 0.199 0.487 0.949 
36 1.811 0.938 0.102 5 .800 0.015 0 . 203 0. 487 0.948 
37 1. 825 0.908 0.106 5 . 677 0.020 0. 204 0. 496 0.955 
38 1.841 0.7 26 0.107 5 . 466 0.017 0.208 0.474 0.963 
39 1.836 1.130 0.108 4 . 937 0.008 0.204 0 . 439 0.958 
40 1. 817 1. 330 0.109 4.911 0.0 24 0.21 2 0.458 0.959 
41 1. 797 1.272 0.0 95 5.256 0.016 0.207 0.455 0.951 
42 1.789 0.933 0.09 6 5 . 943 0.0 26 0 . 2 10 0.496 0.948 
43 1. 795 0 . 685 0.097 6 . 534 0.018 0 . 208 0.509 0 . 951 

44 1. 777 0.838 0.098 6.512 0.009 0 . 199 0 . 515 0.946 

45 1. 788 0.764 0.096 6 . 351 0.020 0 . 200 0. 504 0.94 6 

46 1 . 784 0.748 0.090 6 . 22 9 0 .008 0 . 203 0.505 0 . 9 5 1 

47 1.782 0.866 0.09 0 6.059 0.013 0.203 0.499 0.944 

48 1.792 0.937 0.10 7 5.841 0.021 0.194 0.479 0.939 

49 1.784 1.389 0.103 5 . 548 0.021 0.201 0.477 0.951 

50 1.805 1. 525 0.099 5.464 0.016 0. 2 0 2 0. 478 0.959 

5 1 .1. 79 9 1.3 5 4 0.099 5 .443 0.016 0 . 2 0 3 0. 473 0.9 5 9 



52 1. 781 0.997 0.099 5.557 0.015 0.202 0.463 0.953 
53 1.781 1. 011 0.102 5.823 0.023 0.199 0.474 0.938 
54 1. 792 0.894 0.097 6.011 0.021 0.204 0.492 0.955 
55 1. 776 0.715 0.091 6.020 0.027 0.210 0.494 0.950 
56 1.777 0.614 0.092 6.073 0.028 0.203 0.430 0.940 
57 1. 794 0.709 0.094 5.995 0.024 0.207 0.508 0.953 
58 1. 789 0.837 0.098 5.816 0.027 0.203 0.471 0.964 
59 1. 798 0.842 0.098 5.780 0.012 0.203 0.456 0.965 
60 1.772 0.911 0.092 5.766 0.030 0.205 0.459 0.955 

MEAN 1. 817 1. 026 0.101 5.684 0.015 0.205 0.503 1.077 
....... 

END TIME: 11:07:59 
FULLS PAN 95.500 62.900 21. 000 207.000 87.500 20.900 0.000 0.000 
SPAN VDC 9.561 6.292 0.840 8.267 8.750 0.815 0.000 0.000 
MID SPAN 52.200 32.900 12.200 93.900 53.400 11.500 0.000 0.000 
MID VDC 5.068 3.267 0.469 3.672 5.344 0.457 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.054 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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Job No. CJ-1593 

Date Z..:-18-96 
Customer Total Petroleum, Inc. 

Unit Ardmore SRU 
Operator LKS/RAL 

F'l N me 1593C5 WK1 1e a -

I 

Field Data Vel/Moist 

Run No. C5 
Time of Run, TA ___ .:::.;60::.... 

Sample Box No. 2 

Meter Box No. ----=C-'-'M'--'#"--'---1 
Stack Area A 769 67 s 

- I 
CE I c.;ON. Inc. 

Barometer No . ---=C-=ET'-'--'--1 
PitotTube No. ___ ......!_ 

min. PitotTube, CP __ =..:0."-77'-'2=-
Nozzle No. __ __.:_N.:.cA~ 

Nozzle Dia., DN NA ln. 
Assumed %M (default only) 

Barometric Pressure, P8 _ _ _ 

Ambient Temp., °F ---='-
Stack Pressure, P8 - --'= 

Initial Leak@ __ :...;;..;.;:;...__ 
Final Leak@ __ :....:...:.::._____ 

Purge To· Time· 

I 
- Pi tot Orif1ce llH Vacuu m Stack Pro be Oven t::muent D ry G as Temp. vf 

Clock Dry Gas "H 0 p in . H 0 ln. Temp.0 f Temp. Temp. Temp. Tu 

Point _Time I M ete r. Cf ll.P~ I Desire d Actual Ha T Of Of Of I Inlet Outle t 

A 12 1150 816.730 0.18 1.00 1.00 10.5 1082 NA NA 66 83 81 

11 1155 820.210 0.24 1.00 1.00 10.5 1094 NA NA 65 84 81 
·- -

10 1200 823390 0.26 1.00 1.00 10.5 1103 NA NA 67 85 81 
·-

9 1205 826.510 0.30 1.00 1.00 10.5 1117 NA NA 67 86 81 

8 1210 830110 0.31 1.00 1 00 10.5 1122 NA NA 67 87 81 
-r-

7 1215 832.880 0.29 1.00 1.00 10.5 1122 NA NA 67 88 81 

6 1220 836.100 0.26 1.00 1.00 10.5 1111 NA NA 67 88 82 

5 1225 839.270 0.23 1.00 1.00 10.5 1102 NA NA 67 89 82 

4 1230 842.450 0.20 1.00 1.00 10.5 1083 NA NA 67 90 83 
-- - -

3 1235 845.630 0.15 1.00 1.00 10.5 1041 NA --~ 67 90 83 ---·--· -
2 1240 848.810 0.12 1.00 1.00 10.5 1000 NA NA 67 90 83 

-· 
1 1245 852.000 0.08 1.00 1.00 10.5 962 NA NA 67 91 84 

-

12 END 1250 855.230 0.19 1083 

11 0.21 1090 
- --

10 0.26 1101 

9 0.27 1104 
- - -----

8 0.29 111 2 
- -- - - --- -

7 0.29 111 8 
- -- -- ·- ,..-- ·- - r-- --· - · 

6 0.28 1117 
- -- - - -- --

5 0.26 1112 
--- - · --

Avg PM I 1.000] Avg To I 1084 1 
---

Avg T,.. II 85 )1 Avg liP8 0.223 

Avg (liP 8 '
12

) 0.466 Max Vacuum I 10,5 1 Volume DGM 38.500 ,CF X CF 1.017 =V,.. I 
-- . :=L J lc=l I I I I I I lm_El.n ge r N9. J~ (3) _ill (5) (6) Total V,.,,ct = 17 64 V,.. [(P 8 +(P,.. I 13.6)) IT,..] 

-
Final Wt, gm 705 0 611.1 521.4 761.2 2598.7 Q Mo1d = V,..,,d/TA - - ---~ - -- - -
Initi al Wt, gm -

595.2 604.1 519.1 751.8 2470.2 Vwooo = 0.04715 XV w 

Diffe rence , gm 109.8 7.0 2.3 9.4 128.5 = Vw %M = VWgas I (VMstd + vwg .. ) X 100 

[ Filter No. I I RM 3 o r 3A Data I Av g liP 0.223 in. H20 ~-MD= (100- %M) I 100 

Final Wt. , gm %CO" 5.428 Avg(l1Po 112) 0.466 MW0 = (% C02 x 0.44) + (% 0 2 x 0.32) + (% N2 x 0.28) ·-
Initial Wt .. gm %0. 2.459 Avg. Pu 1.000 in. H20 MW = M0 x MW0 + 18 (1 - M0 ) 

·-
Difference, gm %CO Avg. To 1084 OF vs = 5129.4 X cp (Ts I (Ps X MW)) 112 X Avg(liPs''~ - - 128.5000 %N, 92.113 Avg. Ts 1544 OR QA = (V8 x A8)/144 V,. (gm) - - 1- --
so? gm (-) % Excess Air 11.202 Avg.T u 85 oF 0 8 = (0 .1225xV8 xM 0 xP 8 xAs)/T8 -
v. = Avg.T,.. 545 oR %1 = (1 040.1 X V '"d X T8 ) I (Mn X P 8 X V8 X TR X D ~ 

-- --

[Page 1] 18-Jul-96 © 1995 CETCON, Inc. All Rights Reserved 

Re m arks 

39.155 j scF 

37.1 49 SCF 

0.619 SCFM 

6.059 SCF 

14.022 % 

0.8598 (jy fracL 

28.967 lb/ lbmo! 

27.429 lbn t> mol 

2563.0 FPM 

13699 ACFM 

3931 SCFM 

% 

FIELDOAT.WK1 



I 
I 

JobNo CJ-1~ 
Date 7-18-96 

Customer Total Petroleum, Inc. 
U 't A dm"'e SRU n1 r -· 

Cont. from 
Page 1 Clock 

MAl Ar CF 
l:o. 

_E_oint \ Time 
1 Dry Gas 

B 4 

1 3 

I 2 

1 
- --

. -· - -

--

- ----

I--

-

~-----·--

- - --- --
---
- · - -

-- ~-

- - -
,..---. 

1- --- ----
-r-- - -

I 

Run No. ::=C:::=5 __ _ 
File Name 1593C5.WK1 
Field Data Vel/Moist 

Operator LKS/RAS 

Pi tot 

I 
CETCON, Inc. 

V acuu m Stack 
"H 20 

Or!!icellH 
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CJ-1593/SRU COMPLIANCE/C5 
TEST DATE : 07-18-1996 
START TIME: 11:49:58 
FILE NAME C:\DAQ\93C5 .ID% 

CHANNEL# NOX co 02 S02 THC C02 OFF OFF 
CH.UNITS PPM PPM % PPM PPM % OFF OFF 

<MIN> <ANALYZER OUTPUT-VDC > 
0 1.748 0.642 0.088 5.359 0.024 0.205 0.840 6.121 
1 1.755 0.556 0.098 5.396 0.029 0.212 0.531 2.572 
2 1. 746 0.795 0.097 5.385 0.030 0.203 0.426 1. 218 
3 1.729 1. 016 0.102 5.580 0.034 0.209 0.427 1. 010 
4 1.732 1. 054 0.100 5.771 0.038 0.212 0.453 0.972 

....... 
5 1.729 0.726 0.092 5.938 0.035 0.212 0.426 0.968 
6 1.772 0.794 0.097 5.966 0.033 0.205 0.443 0.972 
7 1.773 0.903 0.103 6.018 0.030 0.213 0.435 0.983 
8 1.766 0.955 0.108 5.919 0.040 0.207 0.443 0.983 
9 1.771 0.855 0.101 5.828 0.038 0.208 0.419 0.971 

10 1.796 0.737 0.107 5.835 0.037 0.206 0.429 0.987 
11 1.791 0.796 0.098 5.605 0.034 0.208 0.425 0.986 
12 1.797 0.852 0.107 5.417 0.036 0.213 0.421 0.989 
13 1. 799 1.024 0.103 5.334 0.035 0.210 0.407 0.981 
14 1.790 1.125 0.111 5.313 0.042 0.209 0.416 0.986 
15 1.785 0.994 0.101 5.618 0.033 0.204 0.423 0.972 
16 1. 785 1. 002 0.104 5.831 0.039 0.211 0.438 0.978 
17 1.774 1.105 0.098 5.892 0.035 0.208 0.436 0.976 
18 1. 780 0.927 0.098 6.093 0;040 0.212 0.449 0.983 
19 1.772 0.691 0.094 6.340 0.039 0.208 0.444 0.981 
20 1.777 0.566 0.100 6.536 0.036 0.212 0.457 0.980 
21 1.759 0.614 0.095 6.454 0.037 0.208 0.457 0.972 
22 1. 786 0.762 0.104 6.222 0.039 0.204 0.449 0.977 
23 1.789 1. 275 0.111 5.718 0.034 0.200 0.433 0.990 

24 1.791 1. 411 0.107 5.320 0.034 0.206 0.417 0.990 

25 1.786 0.973 0.098 5.286 0.041 0.212 0.405 0.984 

26 1.773 1. 028 0.097 5.242 0.037 0.205 0.404 0.976 

27 1.777 0.876 0.097 5.472 0.033 0.213 0.408 0.976 

28 1. 759 0.667 0.098 5.729 0.035 0.216 0.407 0.973 

29 1.766 0.706 0.099 5.772 0.037 0.209 0.414 0.967 

30 1.777 0.943 0.095 5.759 0.040 0.209 0.425 0.984 

31 1.781 0.817 0.098 5.770 0.042 0.219 0. 427 0.982 

32 1.788 0.607 0.092 5.914 0.037 0.218 0.416 0.986 

33 1.778 0.696 0.096 5.904 0.033 0.214 0.378 0.972 

34 1.771 0.927 0.099 5.640 0.046 0.211 0.412 0.981 

35 1.782 1. 034 0.103 5.500 0.042 0.212 0.421 0.985 

36 1. 777 1. 200 0.105 5.408 0.045 0.210 0.408 0.980 

37 1.787 1.120 0.101 5.496 0.040 0.208 0.417 0.979 

38 1.764 1. 009 0.097 5.504 0.050 0.212 0.422 0.981 

39 1.777 0.745 0.093 5. 716 0.032 0.211 0.399 0.979 

40 1.759 0.710 0.098 5.911 0.043 0.204 0.414 0.972 

41 1.764 0.831 0.097 5.812 0.048 0.212 0.433 0.978 
..... 42 1.780 0.774 0.094 5.870 0.043 0.203 0.417 0.970 

43 1.762 0.802 0.092 5.882 0.046 0.209 0.404 0.978 

44 1.769 0.963 0.103 5.649 0.037 0.212 0.420 0.975 

45 1.774 1. 094 0.100 5.461 0.037 0.194 0.395 0.971 

46 1.757 0.918 0.094 5.428 0.038 0.216 0.384 0.979 

47 1.755 0.806 0.097 5.417 0.050 0.213 0.392 0.976 

48 1.756 0.929 0.094 5.412 0.049 0.216 0.411 0.979 

49 1.737 1. 073 0.096 5.590 0.040 0.207 0.401 0.961 

50 1.746 0.981 0.090 5.623 0.047 0.219 0.412 0.971 

51 1.748 0.758 0.093 5 .875 0.046 0.215 0.410 0.968 

'-



52 1. 760 0.765 0.100 6.114 0.046 0.209 0.421 0.966 
53 1.772 0.863 0.094 6.071 0.033 0.209 0.417 0.979 
54 1. 789 0.725 0.096 6.133 0.046 0.209 0.443 0.980 
55 1.783 0.550 0.091 6.349 0.042 0.213 0.444 0.983 
56 1.764 0.849 0.096 6.380 0.039 0.212 0.438 0.981 
57 1.737 0.789 0.088 6.369 0.042 0.213 0.433 0.977 
58 1. 756 0.713 0.092 6.368 0.041 0.205 0.436 0.977 
59 1.772 0.903 0.098 6.309 0.047 0.204 0.419 0.978 
60 1.773 1.128 0.106 6.134 0.048 0.202 0.439 0.990 

MEAN 1.770 0.876 0.098 5.786 0.039 0.210 0.431 1. 093 
END TIME: 12:49:59 
FULLS PAN 95.500 62.900 21.000 207.000 87.500 20.900 0.000 0.000 
SPAN VDC 9.561 6.292 0.840 8.267 8.750 0.815 0.000 0.000 
MID SPAN 52.200 32.900 12.200 93.900 53.400 11.500 0.000 0.000 
MID VDC 5.068 3.267 0.469 3.672 5.344 0.457 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.054 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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Job No . CJ-1593 
Date 7-18-96 

( 

Field Data Vel/Moist 
Run No . C6 

cE., voN, ,c. 
Barometer No . __ .=C.::ET..:....:...I 
PitotTube No . ___ _,1_ 

Barometric Pressu re , P8 __ 2::..:9...::.2::.::2:...__ 

Ambient Temp., ° F ---'1'-=0""3 __ 

Customer Total Petroleum , Inc . Time of Run , TR _ __ .:::60=- min . PitotTube , CP --~0:.!...7.!..'72=.. Stack Pressure , P5 -0.33 in . H20 = 

Unit Ardmore SRU 
Ope rato r LKS/RAS 

File Name 1593C6 WK1 

Point I Clock 
Time 

Sample Box No. - --,--,--1!.-
Meter Box No. CM # 1 

Nozzle No . _ _ _..!..N~A~ 

Nozzle Dia., ON NA in . 
Initial Leak@ 15.0 in . Hg 
Final Leak@ 11 .0 in . Hg 

Stac k Area As 769 67 Assumed %M (default o nly) Purge To · Time · 

Pitot 
'H 0 
~p~ 

Orifice l'.H Vacuu m S tack P robe Oven Effluen t Dry G as Tem p. uF 
Dry Gas 

Mete r. CF 
P in. H 0 ln . Temp.°F Temp. Temp. Temp. T 

Des ired Actu al Ha T °F °F °F _Inlet I Outlet 

29.20 in . Hg 
0 .000 cfm 
0.000 cfm 

Re m a rks 

12 1335 855.230 ___ 0::.::·~17~----1~.0~04 _ _ :..._1 ::.::. 0~0+--'--1~0::.::.04---~10::.::8~44-----~N::.::A~---'--N~A~----6-7-r---87_-+--8::.::6:...__-+-----~ 

11 1340 858.400 0 .22 1.00 ___:1..:.:.0:.:0+ ___ 1:.:0..:.:. 0+-'--1 .::.09::.:5+----~N.::.A+-----N:..::A~---___:::6.::.8+--___:::8::::8_+_..:::86~---l-------l 

10 

f---------'9;____--; 
8 --·-
7 

1345 ~!·§~9..- 0.28 1.00 1.00 10.0 1114 NA NA 66 89 86 

- 1350 864 ?~ 0.29 1.00 1.00 10.0 1123 NA NA 64 90 86 

--~1~35::.::54-~8~67_._94_0~-

1400 

0.31 1.00 1.00 10.0 1125 NA NA 63 90 86 -
871 .140 0.30 1.00 1.00 10.0 1131 NA NA 62 91 86 

f------- 6 1405 _ 874.~~r---~0-.::2~8t--~1 ..:.:.0:.:0+--~1 -~0~0t----'1~0::.::.0+ _ ___:1~1=20~--~N~A+----N:..::A~--~6:.:2+--9.::.1~-f-___:::8~6--~----~ 

~----5--~---~ 877.570 0.24 1.00 1.00 10.0 1104 NA NA 62 93 87 

4 1415 ~8~8~0:.:.6~70.=.t--~0~.2::.::1+--~1 -.::.00.=.t--___:1..:.:.0:.:0+--~1 0:.:·~ot--~10:.:8~7,_ __ ~N..:.:A~---..:.:N~A~--_.::.6.::.2+--~9:.:3_~_~8~7---4-----~ 

3 1420 _.::.88::.:3~.8~5:.:o+---=o..:.:. 1::.::6,_ _ _ 1~. o::.::o,_ ___ 1::.::·::.::oo~----10~-o~ _ _ 1::.::0..c.45-'+ ___ N...::A~----'N-'A+---:.:6.::2+---~9:.:3_~_:.:8..:.:7 __ ~------~ 

_ 2,__ _ 1425 _88_7:930_ _ _ 0,;__._12--+---1-'-'.0--'0-'- 1.00 10.0 1001 NA NA 62 93 88 

1 1430 890.20()_ 0.06 1.00 1.00 10.0 968 NA NA 62 94 88 
-------- --

12 END ~~ 893.393 __ _;:_0·:..::1::..6t-----t-----t----+---1'-=0.:..7..:..4t----+-----l----+-----l---- ---l------l 

11 
,......---- -- 0.24 1102 -- - - - --t---..:...:..:=-t----+----l-----l----+----1------l 

10 

9 ------ -
., ____ 8_- - - -

~-7 _ _ '----

-- __§_ _ - -i 

5 

0.28 ---1---- - - 1112 
0.29 1116 

- r------r-----"~r-------+--------+------------------r--------~-------4 

-~0.:..::. 3.;::2+-----1----- -- ----+----'11.:..::2::.7-1-----1------1-
0.33 1131 

- -- 0.31 1129 . _ _::.::~r----+--- --r------1---~~+---~--~------~------------+---------~-----~ 

0.28 1124 

38.812 1scF 

1092 1 Avg T,.. itbfl ==8~9~~~ 
38.163 ,CF X CF 1.017 =V,. I 

Avg AP 5 1===~0-,;,:23;;;09 Avg PM I 1.000 I Avq T I 
Avg(APs 

112
) 0.471 Max Vac:u::u:.;,m~l §§§1 §o.§o~l ====r===='i1Volume DGM 

=~~--r-~:g~l ==~1 ~ I I I I 
lmpin ge r No . -~=='~ ~=-1 _..,.-,~;(2:!=) ==*=~(3::!:) ==l=· =::!(4id)===ii=~(~5)'=====*·=::!(~6)==*==T=o=ta=l ==4 36.531 SCF 

.., 

~F~in!!:a=I ~W~t.=-=g=rm===- _ 805.2 _ 604.2 526.8 ::..80::.:2:::.2+ -·-- --+-----1---=2.:..73=::8::.: . ..:....J4 

Initial Wt, gm 694 .8 595.7 524.6 797 .9 2613.0 

V,.. std = 17.64 V,.. [(P8 +(P,.. I 13.6)) IT ... 1 
a,.,,d = v,..,d / TR 

VWo•• = 0.04715 X Vw 

0.609 SCFM _. 

5.913 SCF 

Differe nce , gm 110.4 8.5 2.2 4.3 125.4 = Vw %M = VWgas / (V Mstd + Vw98, ) X 100 

Filter No . 

Final Wt .. gm 

Initial Wt. , gm 

Difference , gm 

Vw (gm) 125.4000 

SO, gm (-) 

[Page 1]18-Jul-96 

L RM 3 or 3A Data 
= 
%C02 5.607 

%0 , 2.462 

%CO ---+----~ 

~2 -f--

% Excess Air -

91 .931 

11.243 

Avg t.P 0.230 in. H20 

0.471 

1-A..c.v__,g"-. _P.l>\... " --f.---1-'._oo_o~ in . H20 

Avg . Tc 1092 ° F 

~vg . T 5,~-+--___:1:.:5.=52=-i 
0

R 

Avg.T 89 ° F 

Avg.T,. 549 °R 

~---_j MD = (1 00 - %M) I 100 

MWD = (% C02 X 0.44) + (% 0 2 X 0.32) + (% N2 X 0.28) 

MW=MDxMWD+18(1 - MD) 

vs = 5129.4 X cp (Ts I (Ps X MW)) ' 12 
X Avg (t.Ps"~ 

Q A = (V5 x A-;)/144 

0 5 = (0.1225 x V5 x MD x P5 X A-;) /T5 

%1 = (1 040.1 x V x T_s_ ) I (M_D X Ps. x V 5 x T R x DN ~ 
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13.931 % 

0.8607 dry hct.-i 

28.996 lb/lbmol•-i 

27 .464 lb/lbmole-i 

2596.8 FPM 

13880 ACFM 
..j 

3964 SCFM ~ 

% 
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JobNo. CJ - 1593 . 
Date 7-18-96 

Customer Total Petroleum , Inc . 
Unit Ardmore SRU 

r Cont. from T Clock Page 1 Dry Gas 

Point ---'=- Time MAter CF 

B 4 -- - f-
3 -------- . -- -·-
2 -- I· -
1 -- 1- ---

-- I- - -
--1---

-- I- ~ 

- -f-

- 1--

--- 1-

--
- ---

r---- - - --
--

- --
-.. l'- ·+- . -

I - --
-
--- -

1-- -- -
- -
- - -- -

-- --
-

- .. --
r--- i--

---
}------ -I-

1----- 1--

---- t_L 
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I I 
CETCON, Inc. 

Run No. -=C-=-6 __ _ 
File Name 1593C6.WK1 
Field Data Vel/Moist 

Operator LKS/RAS 

Pitot Orificet.H 
'H,O p in . H 0 
1\.P. I Desired _ Actu al I 

0.22 -
0.20 - --'--
0.14 - - - --
0.10 

- -
-

--

-- - 1- - -
-

- - - --
--- -r-- -
~ -

-- ·-1-· -

-
- 1-- --· ----·-
- -!-- - -

------ I-. ·- .. 

1--

- - --
I 

- -1--

-

.. 

1--

-

--

---
-~---- - -'-

Yacuum Stack 
ln . Temp.°F 
Ha T: 

1103 

1097 

1072 

1033 

- -

1- - -

- 1------

--
-

r ( ( 

Probe 
Temp. 

Of 

-
·-

. .. 

-
-
-

-
- -

-

- . 

- . . 

f--

- --- - ----- - . ---+ 

-

. ... 
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CJ-1593/SRU COMPLIANCE/C6 
TEST DATE : 07-18-1996 
START TIME: 13:34:57 
FILE NAME C:\DAQ\93C6 .ID% 

CHANNEL# NOX co 02 S02 THC C02 OFF OFF 
CH.UNITS PPM PPM 9, 

0 PPM PPM 9, 
0 OFF OFF 

<MIN> <ANALYZER OUTPUT-VDC> 
0 1.750 0.720 0.098 5.896 0.044 0.227 0.872 6.101 
1 1.773 0.815 0.092 5.847 0.047 0.216 0.500 2.114 
2 1. 751 1.021 0.098 5.648 0.040 0.212 0.374 1.106 
3 1.767 1.198 0.101 5.545 0.047 0.212 0.378 1.028 
4 1. 764 1. 084 0.094 5.735 0.049 0.211 0.402 1. 016 
5 1.751 0.909 0.095 5.936 0.051 0.219 0.409 1.005 
6 1.763 1.009 0.102 5.938 0.060 0.219 0.400 1.005 
7 1.755 0.946 0.098 5.955 0.058 0.208 0.405 0.996 
8 1.755 0.771 0.091 6.059 0.058 0.223 0.404 1.003 
9 1.764 0.653 0.091 5.945 0.060 0.216 0.396 1.006 

10 1.775 0.866 0.103 5.745 0.063 0.216 0.396 1.003 
11 1.794 1. 383 0.107 5.540 0.061 0.216 0.387 1. 012 
12 1.766 1.132 0.103 5.655 0.060 0.221 0.391 1.011 
13 1. 769 0.890 0.097 5.981 0.060 0.221 0.400 1.008 
14 1.781 0.779 0.100 6.265 0.062 0.213 0.408 1.002 
15 1. 800 0.964 0.098 6.029 0.059 0.214 0.413 1.017 
16 1. 742 0.648 0.090 6.077 0.055 0.224 0.396 0.996 
17 1. 756 0.564 0.094 6.200 0.059 0.221 0.397 0.991 
18 1. 720 1. 090 0.098 5.854 o·. 063 0.212 0.396 0.988 
19 1.754 1.917 0.107 5.438 0.056 0.214 0.393 1.000 
20 1. 768 1.190 0.099 5.641 0.059 0.218 0.399 1. 001 
21 1.772 0.988 0.106 5.912 0.065 0.221 0.396 1.010 
22 1. 754 0.918 0.090 6.103 0.059 0.216 0.403 1.003 
23 1. 757 0.882 0.103 6.082 0.062 0.212 0.400 0.997 
24 1. 752 0.826 0.100 6.042 0.053 0.212 0.393 0.997 
25 1. 731 0.999 0.103 5.933 0.061 0.217 0.398 0.986 
26 1.727 0.919 0.100 6.013 0.063 0.213 0.396 0.976 
27 1. 739 0.889 0.100 6.161 0.060 0.214 0.400 0.994 
28 1.763 0.781 0.094 6.092 0.054 0.226 0.391 0.996 
29 1. 749 0.702 0.098 5.979 0.066 0.218 0.398 0.994 
30 1. 742 1.082 0.101 5.588 0.067 0.218 0.389 0.988 
31 1. 741 1.184 0.100 5.530 0.058 0.221 0.384 0.990 
32 1. 742 1.158 0.103 5.588 0.065 0.215 0.390 0.980 
33 1.758 1.067 0.106 5.710 0.070 0.220 0.391 0.997 
34 1. 754 1.092 0.110 5.916 0.071 0.216 0.399 0.987 
35 1.759 0.994 0.106 6.023 0.068 0.210 0.396 0.990 
36 1.753 0.881 0.092 6.038 0.066 0.223 0.405 0.996 
37 1.763 0.485 0.090 6.293 0.061 0.218 0.400 0.999 
38 1.771 0.591 0.099 6.357 0.073 0.221 0.412 1.001 
39 1.787 0.761 0.095 6.268 0.069 0.215 0.400 1. 016 
40 1. 821 0.741 0.105 5.976 0.062 0.216 0.390 1.023 
41 1. 796 0.702 0.100 5.661 0.055 0.210 0.378 1.021 
42 1.790 0.722 0.094 5.425 0.068 0.217 0.371 1.014 

43 1.779 1.065 0.104 5.366 0.063 0.222 0.368 1. 010 

44 1. 790 1. 006 0.096 5.694 0.063 0.212 0.392 1.013 

45 1. 791 0.859 0.095 6.135 0.066 0.212 0.401 1.011 

46 1.776 0.824 0.091 6.420 0.062 0.216 0.407 1.012 

47 1. 793 0.781 0.100 6.519 0.065 0.221 0.409 1.015 

48 1. 806 0.572 0.095 6.727 0.063 0.215 0.400 1.021 

49 1.790 0.893 0.098 6.379 0.068 0.218 0.474 1.033 

50 1. 809 0.717 0.105 6.204 0.058 0.215 0.413 1.035 

51 1. 800 0.776 0.101 5.770 0.068 0.219 0.384 1.014 



52 1. 785 0.684 0.088 5.671 0.067 0.218 0.374 1.020 
53 1.777 0.699 0.091 5.802 0.069 0.220 0.410 1. 021 
54 1.788 0.979 0.103 5.754 0.068 0.203 0.365 1. 012 
55 1. 794 0.960 0.098 5.664 0.069 0.212 0.387 1. 014 
56 1.785 0.776 0.100 5.917 0.072 0.221 0.392 1. 007 
57 1. 784 0.920 0.097 6.088 0.063 0.212 0.369 1.015 
58 1. 826 0.799 0.099 6.176 0.067 0.214 0.386 1. 025 
59 1. 794 0.841 0.094 6.123 0.071 0.214 0.395 1.016 
60 1. 780 0.584 0.090 6.359 0.059 0.206 0.402 1. 005 

MEAN 1. 770 0.896 0.098 5.941 0.061 0.216 0.405 1.109 
END TIME: 14:34:57 
FULLS PAN 95.500 62.900 21.000 207.000 87.500 20.900 0.000 0.000 
SPAN VDC 9.561 6.292 0.840 8.267 8.750 0.815 0.000 0.000 
MID SPAN 52.200 32.900 12.200 93.900 53.400 11.500 0.000 0.000 
MID VDC 5.068 3.267 0.469 3.672 5.344 0.457 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.054 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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Date: 7-18-96 
Plant: 
Unit: 

Total Petroleum, Inc. 
Armore SRU 

Operator: LKS 
Job No.: CJ-1593 

Span: 
Units: 

.Calibration Error Zero 
Analyzer Response: 0.5 
System Bias Zero 
System Response: 0.9 

!Analyzer: CO II Span: 
!Serial No.: 30892-239 11 Units: 

Calibration Error Zero 
Analyzer Response: 0.1 
System Bias Zero 
System Response: 0.5 

Calibration .Error Zero 
Analyzer Response: O.G1 
System 'Bias Zero 
System Response: 0.05 

Span: 
Units: 

Calibrat ion Error Zero 
Analyzer Response: 0.05 
System Bias Zero 
System Response: 0.06 

Span: 
Units: 

Calibration Error Zero 
Analyzer Response: 0.0 
System Bias Zero 
System Response: 0.2 

![ Analyzer: THC Span: 
!! Serial No.: 556493 Units: 

I Calibration Error I Zero I 
I System Response: l 0.0 1 

18-Jul-96 

CETCON, Inc, Cal No. C4 
Test Numbers: 

ANALyzER CALIBRATION ERROR 
AND SYSTEM BIAS DATA 

NOX: C4-C6 
CO: C4-C6 

100 = 
ppm = 

Error,% Mid 
0.5 50.9 

Bias,% Mid 
0.4 50.3 

100 = 
ppm 

Error,% . Mid 
0.1 32.9 

Bias,% Mid 
0.4 32.6 

Error,% Mid 
0.0 12.02 

Bias, % Mid 
0.2 11 .95 

25 = 
% = 

Error,% Mid 
0.2 11 .51 

Bias,% Mid 
0.0 11 .45 

250 
% 

Error, % Mid 
0.0 92.0 

Bias, % Mid 
0.1 88.5 

100 
ppm 

Error, % L Lowj_ 
0.0 l 25.5 1 

0 2 : C4-C6 
C02 : C4-C6 
S02 : C4-C6 
THC: C4-C6 

1 o II High Span: 95.5o i1 Cyl. No.: CC-34532 
VDC II Mid Span: 52.20 II Cyl. No.: CC-34731 

Error, ~ HigtJ I Error,% 
-1.3 95.5 1 0.0 

Bias,% 95% Response Time: Upscale I Downscale I 
-0.6 Minutes: 0:40 I 0:45 I 

1 o II High Span: 62.90 II Cyl. No. : CC-22650 
YDC II Mid Span: 32.90 UCyl. No.: CC-92141 

Error,% High I Error,% 
0.0 63.0 1 0.1 

Bias,% 95% Response Time: Upscale I Downscale I 
- 0.3 Minutes: 

Error, % High I 
-0.7 21.37 1 

1:1 5 I 1:20 

21 .00 I! Cyl. No.: CC-35704 
12.20 II Cyl. No.: CC-54162 

Error,% 
1.5 

J 

Bias,% 95% Response Time: Upscale I Downscale I 
-0.3 Minutes: 0:50 I 0:45 J 

1 11 High Span: 20.90 UCyl. No.: CC-35704 
VDC II Mid Span: 11.50 I C I. No.: CC-541 62 

Error, % High I Error,% 
0.0 20.51 l -1.6 

Bias,% 95% Response Time: _lJ_.escale I Downscale I 
-0.2 Minutes: 1:05 I 0:50 I 

10.o ![8igh Span: 207.00 UCyl. No.: CC-11047 
VDC II Mid Span: 93.90 II Cyl. No.: CC- 92135 

Error,% HiQh ! Error, % 
-0.8 207.11 0.0 

Bias, % 95% Response Time: Upscale I Downscale I 
-1.4 Minutes: 2:1 0 I 2:40 j 

10 II Hiqh Span: 87.50 II Cyl. No. : CC-35253 
VDC II Mid Span: 53.40 il Cyl. No.: CC-100404 

II LowSpan: 24.90 II Cyl. No.: CC 43358 

Error, % I Mid I Error, % High Error,% 
2.4 1 53.6 1 0.4 87.6 0.1 

95% Response Time: Upscale Downscale 
Minutes: 0:55 0:20 

© 1995 CETCON, Inc. All Rig hts Reserved CALERR.WK1 



(Ot{ibnl-h.OY\. E~Tes+· 
CEDAQ- CALIBRATION TABLE 

...... DATE:07-18-1996 
TIME:09:10:20 
FILE:C:\DAQ\93C4 .CAL 

...... 
CHANNEL# NOX co 02 S02 THC C02 OFF OFF 
CH.UNITS PPM PPM % PPM PPM % OFF OFF 

FULLS PAN 95.500 62.900 21.000 207.000 87.500 20.900 0.000 0.000 
SPAN VDC 9.561 6.292 0.840 8.267 8.750 0.815 o.ooo 0.000 
% CHANGE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

MID SPAN 52.200 32.900 12.200 93.900 53.400 11.500 0.000 0.000 
SPAN VDC 5.068 3.267 0.469 3.672 5.344 0.457 0.000 0.000 
% CHANGE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.054 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
% CHANGE 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
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U.S. SPECIAL TV GAS SERVICES, INC. 

4301 E. PINE PLACE • TULSA OKLAHOMA 7 4115-4148 • 918 I 832-877 4 

DATE: APRIL 3, 1996 

CUSTOMER: CETCON, INC. 
P.O. BOX 702800 

- TULSA, OK 74170 

'- CERTIFICATE OF ANALYSIS 

PRODUCT: NITRC(;EN, INDUSTRIAL MIN. PURITY: 99.~/o 

TYPICAL ANALYSIS: 

SERIAL # 3-1587 
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AGA Gas, Inc. 

PERFORMED AC 

Production Number: 1 
Cylinder Number: C 
Cylinder Pressure: '> rn~n-<l<M 

Certified 
Component 

Nitric Oxide 

Gas inc. 

1 Specialty & Medical Gas Division 
' 6421 Monclova Road 

Maumee, Ohio 43537 

Telephone 
AGA Gas Inc. 

~-- . 

I 

I 
.l 

I 

I 

"'" -- . · 

Michael Sickmiller 
· Quality Control Supervisor 



AGA Gas, Inc. 
Specialty & Medical Gases Division 

CERTIFICATE OF ANALYSIS 
EPA PROltOCOL . 

PERFORMED ACCOR~ING T~ S~cfioNi2, PROCEOUR~G1 

... 

Production Number: 10950016 .....-: 
Cylinder Number: CC34532 
Cylinder Pressure: 2000~ i 

AGA Gas Inc. 

s inc . 
. cialty & Medical Gas -Division 
1 Monclova Road 

Maumee, Ohio 43537 

I 
j 
I 
I 

.... 

Michael Sickmille( 
.Quality Control Supervisor 

I 
I 
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AG,A Gas, Inc. 
Specialty & Medical Gases Division 

CERTIFICATE OF ANALYSIS 
EPA PROTOCOL 

PERFORMED ACCORDING TO SECTIOI\I 2.2, PROCEDURE G1 

Production Number: 10941416 
Cylinder Number: CC92141 
Cylinder Pressure: 2000 psi 

Certified 

Expiration Date: 11/21/97 · 
Balance Gas: Nitrogen 

' ' . 
REFERENCE STANDARD DATA · 

· Cylindet Number 

~CC4041 

CERTIFIED AT: . . 
Gas inc. 

~·~~11• & Medical Gas Division 
ova Road 
hio 43537 

Tel phOne 
AGA Gastnc. 
li-1 ? 1 Mooclova flo• 

~~------
Michael Sickmiller ..____ 

Quality Control Supervisor 

Fax 



AGA Gas, Inc. 
Specialty & Medical Gases Division 

CERTIFICATE OF ANALYSIS 

PERFORMED ACC 

Certified 
Component 

Carbon Monoxide 

AGA Gas inc. -~· 
: specialty & Medical Gas Division ~ 
1
6421 Monclova Road · . .--
Maumee, Ohio 43537 

AGA Gas Inc. 

~ :~~----~ - --..__ 
Michael Sickmiller 

Quality Control Supervisor 
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U.S. SPECIAL TV GAS SERVICES, INC. 
4301 E. PINE PLACE • TULSA OKLAHOMA 74115-4148 • 918 I 832-8774 

DATE: JUNE 6 I 1996 

CUSTOMER: CETCON, INC. 

cYLINDER 
NUMBER 

cc 54162 

SIGNED: 

P.O. BOX 702800 
TULSA, OK 74170 

CERTIFICATE 

MIXTURE 
REQUESTED 

CARBON DIOXIDE 

OXYGEN 

NITROGEN 

P • 0 • II: 5963 

OF ANALYSIS 

REQUESTED CERTIFIED 
COMPOSITION COMPOSITION 

ll-12. 5% If, SD /, t! O:z--

ll-12 . 5% J2, Z.o /. 0:;_ 
BALANCE BALANCE 



....... 
Cylinder # CC-54162 

Range 11.0- 12.5 

CETCON, Inc . 

GAS CYLINDER 
ORSAT ANALYSIS 

,.:TIME, COMPONENTS ' RUN# 

1 

RUN# 

2 

RUN# 

3 

•,•; 

2:00p.m. 
1 

2 

ORSATID: 

SERIAL#: 

ANALYST: 

SIGNATURE: 

08-Jul-96 

CET I 

RAS/JRV 

CERTIFICATION 

DATE: 

EXPIRATION: 

%0z: 
%C02 : 

© 1996 CETCON, Inc. All Rights Reserved 

AVG 

7/8/96 

1/8/96 

12.20 
11.50 

CYLCERT.WK1 
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U.S. SPECIAL TV GAS SERVICES, INC. 
4301 E. PINE PLACE • TULSA OKLAHOMA 7 4115-4148 • 918 I 832-877 4 

DATE: OCTOBER 5 1995 , 

CUSTOMER: CETCON, INC. 
P.O. BOX 702800 
TULSA, OK 74170-2800 

CERTIFICATE OF 

CYLINDER MIXTURE 
NUMBER REQUESTED 

CC35704 OXYGEN 

CARBON DIOXIDE 

NITROGEN 

SIGNE 

P.O. #: 10775 

ANALYSIS 

REQUESTED 
COMPOSITION 

20.0-22.0% 

20-.0-22.0% 

BALANCE 

CERTIFIED 
COMPOSITION 

21.18 % 21,0% 

20.58 % :z.t;, " ro 
BALANCE 

(E,eTIFtED 8'/ 
R!Vf 3 o z ~ 1¥-- 9~ 

~ I. m· el-l;; 



Plant CETCON LAB CETCON, Inc. 
Unit: Cylinder Audit - Operator: GLM 

CJ- # CC35704 ORSAT ANALYSIS (RM-3) 

02-14-96 
1100 

02-14-96 
2 1110 

02-14-96 
3 1120 

14-Feb-96 ORSAT.WKI 
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AGA Gas, Inc. 
Specialty & Medical Gases Division 

CERTIFICATE OF ANALYSIS 
EPA PROTOCOL .,. . 1"", 

PERFORMED ACCORDlt-IG ,TO SECTION 2.2, P,ROCI;:QUR G1 . . . '.. ' . ' . •r 

Production Number: 4950464 

\ 

' Certified 
Component 

Sulfur Dioxide 

~., 

' ----

CERTIFIED ATf 1 
. . 

. '\ { .j AGA Gas inc. 
1 , Specialty & Medical Gas Division 

6421 Monclova Road 
Maumee, Ohio 43537 

Telephone 
AGAGns Inc 

--

-· 

Fax 

/ 98.79 ppm Sulfur Dioxide 
j 

-""'==== - · ~ 
-~~-==~==3===~---

Michael Sickmiller 
Quality Control Supervisor 



._ 

AGA Gas, Inc. 
Specialty & Medical Gases Division 

CERTIFICATE OF ANALYSIS 
EPA PROTOCOL 1 

PERFORMED ACC , DJNG 0 SECTION 2.2, PROCEDURE G1 

Production Number: 11 
Cylinder Number: 
Cylinder Pressure: 

Certified 
Component 

Su lfu r Dioxide 

AGA Gas inc. ~ f ·sR'ecialty & Medical Gas Division -. 
,..-1/ 64'21 Monclova Road 
~ Maumee, Ohio 43537 

_..- ··--. 
, .. -

A.GA Gas Inc. 

ncentratioii 
48.1 ppm Sulfu r Dioxide 

----- ~ ~--.:}...____ ~ -·--:-;>--====--,_----~ --.:, 
-----------------

Michael Sickmiller 
Quality Control Supervisor 

Fax 
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U.S. SPECIALTY GAS SERVICES, INC. 
4301 E. PINE PLACE • TULSA OKLAHOMA 74115-4148 • 918/832-8774 

DATE: SEPTEMBER 1, 1995 

CUSTOMER: CETCON, INC. 
P.O. BOX 702800 
TULSA, OK 74170-2800 

CERTIFICATE OF ANALYSIS 

PRODUCT: HYDROGEN, UHP 
SERIAL #3-1461 

TYPICAL ANALYSIS: 

MOISTURE 

NITROGEN 

OXYGEN 

THC 

MIN. PURITY: 99. 999"/o 

LESS THAN 3ppm 

LESS THAN 6ppm 

LESS THAN 2ppm 

LESS THAN 1ppm 



...... 

U.S. SPECIALTY GAS SERVICES, INC. 
4301 E. PINE PLACE • TULSA OKLAHOMA 74115-4148 • 918/832-8774 

DATE: JUNE 6, 1996 

CUSTOMER: CETCON, INC . 
P.O. BOX 702800 
TULSA , OK 74170 

CERTIFICATE OF ANALYSIS 

PRODUCT: AIR, ULTRA ZERO 
SERIAL #3-1636 

TYPICAL ANALYSIS: 

OXYGEN 

CARBON MONOXIDE 

NITRIC OXIDE 

THC 

MOISTURE 

LESS THAN -

LESS THAN 

LESS THAN 

LESS THAN 

MI N. PURITY: N/A 

18- 21% 

1ppm 

1ppm 

0 . 1ppm 

2ppm 



AGA Gas, Inc. 
Specialty & Medical Gases Division 

CERTIFICATE OF ANALYSIS 

PERFORMED ACC 1 

Propane 
/ 

~~1 
/ / . 

/ // 
~ / I 

I I 
. :'II 

'I 

'II 
0.00 ppm Propane 

iAG~ Gas inc. 
/ Sp~cialty & Medical Gas Division 

· 6421 Monclova Road 
, , M~umee , Ohio 43537 

. ' l 

\ 

Telephone 
AGA Gas Inc. 

\ 
l 

} 
I 

: Michael Sickmiller 
· Quality Control Supervisor 



AGA Gas, Inc. 
Specialty & Medical Gases Division 

CERTIFICATE OF ANALYSIS 
EPA PROTOCOL 

PERFORMED ACCORDING TO SECTION 2.2, PROCEDURE G1 

Production Number: 12940650 
Cylinder Number: CC1 00404 
Cylinder Pressure: 2000 psi 

Certified 
Component 

Propane 

Certifie~ 

Concentrat ion. 

' . .. 
REFERENCE STANDARD DATA: 

CERTIFIED AT: 

.._ AGA Gas Inc 
6~1 2 1 Mrmdova Roa 

· 'c ylinder Number 
' CC88963 

as inc. 
& Medical Gas Division 

Road 
hio 43537 

Telephone 

Date of 
Certification 

12/19/94 . 

Fax 

Analytical Method 
Flame Ionization 

Concentration 
50.00 ppm Propane 

\ 

Michael Sickmiller 
Quality Control Supervisor 



AGA Gas, Inc. 
Specialty & Medical Gases Division 

CERTIFICATE OF ANALYSIS 
EPA PROTOCOL 

PERFORMED ACCORDING TO SECTION 2.2, PROCEDURE G1 
. - \ i 

Production Number: 10950015 
Cylinder Number: CC35253 
Cylinder Pressure: 2000p i .. 

NOTICE, THIS CYliNDER IS NOT TO BE USED WHEN PR.ESSURE IS UNDER 150 psig 

Certified Certifi~d Date of ·1 ' 
Component Concentration Certification Analytical Method 

Propane 87.5 ± 0.8 ppm .1 0/13/95 Flame Ionization 

Expiration Date: 10/13/98 
Balance Gas: Air 

,.REFERENCE STANDARD DATA: 
. ~RM Number Cylinder Number 

GMIS CC56207 

AGA Gas Inc. 
F.-1? 1 M nn,.lnv:1 R nn rl 

AGA Gas inc. 
Specialty & Medical Gas Division 
6421 Monclova Road 
Maumee, Ohio 43537 

Telephone Fax 

Concentration 
·1 01 .4 ppm Propane 

/~~--- --__ · __ ._, ________ __ 
Michael Sickmiller 

Qua lity Contro l Supervisor 
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U.S. SPECIAL TV GAS SERVICES, INC. 
4301 E. PINE PLACE • TULSA OKLAHOMA 74115-4148 e 918 I 832-8774 

DATE: JUNE 6 , 1996 

CUSTOMER: CETCON, INC . 

CYLINDER 
NUMBER 

cc 54162 

SIGNED: 

P.O. BOX 702800 
TULSA, OK 74170 

CERTIFICATE 

MIXTURE 
REQUESTED 

CARBON DIOXI DE 

OXYGEN 

NI TROGEN 

P.O. 1#: 5953 

OF ANALYSIS 

REQUESTED CERTIFIED 
COMPOSITION COMPOSITION 

ll - 12 . 5% If, 50 i:' t!O,_ 

ll-12 . 5% /2, Zo %' o~ 
BALANCE BALANCE 



Cylinder# CC-54162 

Range 11.0- 12.5 

CETCON, Inc. 

GAS CYLINDER 
ORSAT ANAL YSJS 

1EST# TIME COMPONENTS RUN# 

1 

RUN# 

2 

RUN# 

3 

, 

2:00p.m. 
1 

2 

ORSATID: 
SERIAL#: 
ANALYST: 
SIGNATURE: 

08-Jul-96 

CETI 

RAS/ JRV 

CERTIFICATION 

DATE: 

EXPIRATION: 

%02: 

%C02: 

© 1996 CETCON, Inc. All Rights Reserved 

AVG 

7/8/96 

1/8/96 
12 .20 

11.50 

CYLCERT.WK1 



U.S. SPECIAL TV GAS SERVICES, INC. 
4301 E. PINE PLACE • TULSA OKLAHOMA 74115-4148 • 918 I 832-8774 

DATE: OCTOBER 5, 1995 

CUSTOMER: CETCON, I NC . 
P.O. BOX 702800 
TULSA , OK 74170-2800 

CERTIFICATE OF 

CYLINDER MIXTURE 
NUMBER REQUESTED 

CC35704 OXYGEN 

CARBON DIOX I DE 

NITROGEN 

SIGNE 

P.O. II: 10775 

ANALYSIS 

REQUESTED 
COMPOSITION 

20.0-22.0 % 

20- . 0-22.0 % 

BALANCE 

CERTIFIED 
COMPOSITION 

21.18% 21,0% 

20.58 % ;L..tJ, ? ro 
BALANCE 

{.' E,eTIFt E D B '/ 
Rtv1 3 02- -1'1" 9~ 

~ l.m·~ 



Plant CETCON LAB 

Unit: Cylinder Audit 

Operator: GLM --=---
CJ- # CC35704 

02-14-96 
1100 

02-14-96 
3 1120 

4 

5 

6 

7 

8 

9 

10 

11 

l2 

14-Feb-96 

CETCON, Inc. 

ORSAT ANALYSIS (RM-3) 

RUN.# :.RUN # 

ORSAT.WKI 



CEDAQ-ANALYZER RESPONSE TIME TEST (each interval=5 sec.) 

END TIME: 07-17-1996 
START TIME:09:54:43 l?es-p(})1se T/~e Tes+-
FILE NAME:C:\DAQ\TEST.ID% 
TEST NAME: CJ-1593/HlP.PIAL BIAS/RT 

CHANNEL# NOX co 02 S02 THC C02 OFF OFF 
CH.UNITS PPM PPM % PPM PPM % OFF OFF 

5"~: 2,.., NOx ~~ 0.00 0.00 0.84 0.00 100 2. 49 0.00 0.66 5.34 
0.002 0.000 0.840 0.000 2.158 0.000 0.564 4.587 

2 0.000 0.000 0.835 0.000 0.593 0.000 0.417 3.958 
3 0.000 0.000 0.823 0.000 0.142 0.000 0.361 3.408 
4 1. 006 0.000 0.696 0. 000 js--O. 073 0.000 0.269 2.947 
5 3.313 0.000 0.337 0.002 0.037 0.000 0.269 2.703 
6 4.302 0.000 0.142 0.000 0.020 0.000 0.303 2.534 

- Upscale~~ 4.651 0.000 0.056 0.000 0.022 0.000 0.288 2.393 
%4".807 0.000 0.027 0.000 0.024 0.002 0.320 2.271 

Pes r(')f~~f,~e 9 4.890 0.000 0.005 0.000 0.027 0.000 0.332 2.200 
10 4.895 0.000 0.000 0.000 0.034 0.005 0.317 2.107 

- No)(: 0:'-fO 11 4.924 0.000 0.000 0.000 0.017 0.000 0.342 2.043 
(f)!,~,~ 12 4.946 0.000 0.000 0.000 0.007 0.000 0.349 1. 982 

_ Oz.: ():5l) 13 4.927 0.000 0.000 0.000 0.010 0.000 0.320 1. 926 

SO-z.: 2:10 
14 4.934 0.000 0.000 0.000 0.010 0.000 0.337 1. 882 
15 4.966 0.000 0.000 0.000 0.020 0.000 0.349 1. 846 

"(HC:0:5s- 16 4.961 0.000 0.000 0.000 0.007 0.000 0.32 2 1. 80 4 

-w,.: 1 :o~ 17 4.949 0.000 0.000 0.000 0 .·002 0.000 0.347 1.780 
18 4.983 0.000 0.000 0.000 0.010 0.000 0.352 1. 755 
19 4.951 0.000 0.000 0.000 0.015 0.002 0.322 1.714 
20 4.946 0.000 0.000 0.002 1!!!1. 0.000 0.000 0.339 1. 714 
21 4.958 0.000 0.000 0.000 0.017 0.000 0.35 4 1.697 
22 4 .963 0.000 0.000 0.000 0.017 0.000 0.33 4 1. 667 
23 4 .951 0.000 0.000 0.000 0.005 0.000 0.332 1. 665 

'Cf3' ~-7 24 4 . 976 0.000 0.000 0.000 0.01 5 0.000 0.356 1 .65 5 
. rf'" 2- 25 /004.978 0.000 0.000 0.000 0.010 0.000 0.330 1.648 

26 4.963 0.000 0.000 0.000 0.007 0.000 0.320 1. 631 

oiA) ~s ra I eqSiu2 7 4.958 0.000 0.000 0.000 0.115 0.000 0.344 1.628 

~.lp011se TiW.e 28 4 .993 0.000 0.000 0.000 0.076 0.002 0.342 1.609 
29 4.888 0.000 0.000 0.000 0.037 0.000 0.3 22 1.606 

_Wx: o:<..fs- 30 3 . 455 0.000 0.010 0.000 0.000 0.007 0.300 1. 550 
31 1.187 0.000 0.00 5 0.000 0.000 0.000 0. 242 1.365 

co: I :-:20 32 0.396 0.000 0.000 0.076 0.005 0.000 0.146 1.140 

Oz: O:L/s- 33 ~5"0. 146 0.000 0.000 0.337 0 .000 0.000 0.090 0.967 

'Oa..: :2: YO 34 0.093 0.000 0.000 0.708 0 .015 0.000 0.088 0.813 

;HC.: 0:20 35 0.073 0 .000 0.000 1.140 0.007 0.000 0.063 0.657 
36 0.032 0.000 0.000 1. 582 0.000 0 . 000 0.037 0.535 

:0,. : 0:50 37 0.0 24 0.000 0 . 000 1. 960 0.00 5 0 .000 0.068 0.452 

38 0.022 0.000 0.000 2 . 271 0.002 0.000 0.073 0.364 

39 0.020 0.000 0.000 2.510 0.010 0.005 0.071 0.283 

40 0.010 0.000 0.000 2.646 0.012 0.000 0.100 0.222 

41 0.032 0.000 0.000 2.810 0 .00 5 0 .000 0 . 125 0 .173 

42 0.015 0.000 0.000 2.9 30 0 .007 0 . 005 0.107 0.122 

43 0.002 0.000 0.000 3 .0 13 0 . 000 0.000 0.132 0.063 

44 0.017 0.000 0.000 3 .091 0.000 0 . 000 0.164 0 . 056 

45 0.005 0.000 0.000 3 . 152 0.000 0.000 0.129 0 . 0 2 4 

46 0 .000 0.000 0.000 3 . 203 OoOOO 0 . 000 0.151 0.000 

47 0.007 0 .000 0.000 3.254 0 .000 OoOOO 0.159 0.000 

48 0.007 0.000 0.000 3.291 0 .000 OoOOO 0.16 6 0.000 

49 0.000 0.000 0.000 3 . 315 Oo002 0.000 0.1 5 1 0.000 

50 0 . 002 0.000 0 0 000 .1__53 0 342 0.012 0 . 000 0.186 0.000 



51 0.010 0.000 0.000 3.364 0.000 0.010 0.188 0.000 
52 0.000 0.000 0.000 3.379 0.000 0.000 0.161 0.000 
53 0.002 0.000 0.000 3.403 0.000 0.000 0.198 0.000 
54 0.012 0.000 0.000 3.396 0.000 0.000 0.195 0.000 
55 0.000 0.000 0.000 3.428 0.000 0.000 0.178 0.000 
56 0.002 0.000 0.000 3.428 0.007 0.000 0.203 0.000 
57 0.015 0.000 0.000 3.435 0.002 0.000 0.190 0.000 
58 0.000 0.000 0.000 3.447 0.002 0.000 0.188 0.000 
59 0.010 0.000 0.000 3.467 0.007 0.000 0.208 0.000 

-~g (0~60 0.000 0.000 0.000 3.477 0.000 0.005 0.181 0.000 
fP~W 61 0.000 0.000 0.000 3.477 0.005 0.000 0.193 0.000 

62 0.005 0.000 0 . 0 0 0 tlX> 3 . 50 1 0.000 0.010 0.200 0.000 
63 0.000 0.000 0.000 3.494 0.000 0.000 0.181 0.000 
64 0.000 0.000 0.000 3.496 0.005 0.000 0.203 0.000 
65 0.012 0.000 0.000 3.508 0.000 0.000 0.210 0.000 
66 0.083 0.000 0.000 3.530 0.000 0.000 0.186 0.000 
67 0.190 0.015 0.000 3.521 0.007 0.000 0.205 0.000 
68 0.100 0.032 0.000 3.472 0.015 0.000 0.217 0.000 
69 0.010 0.637 0.000 3.26 2 0.000 0.000 0.198 0.000 
70 0.000 0.637 0.000 2.886 0.000 0.000 0.190 0.000 
71 0.017 1.685 0.000 2.437 0.017 0.007 0.232 0.000 
72 0.007 1.689 0.000 2.000 0.010 0.000 0.195 0.000 
73 0.000 2.505 0.000 1.621 0.005 0.007 0.200 0.000 

.... 74 0.002 2.507 0.000 1. 326 0.005 0.000 0.212 0.000 
75 0.010 !152. 898 0.000 1.101 0.000 0.002 0.212 0.000 
76 o.ooo 2.898 0.000 0.942 0.000 0.000 0.164 0.000 

..._. 77 0.000 2.983 0.000 0.7 98 o.ooo 0.000 0.195 0.000 
78 0.010 2.981 0.000 0.674 0.007 0.000 0.205 0.000 
79 0.000 3.005 0.000 0.598 0.000 0.000 0.154 0.000 
80 0.000 3.003 0.000 0.527 0.000 0.000 0.173 0.000 
81 0.005 3.015 0.000 0.454 0.002 0.000 0.190 0.000 
8 2 0.010 3.008 0.000 0.415 0.000 0.010 0.173 0.000 
83 0. 000 100 3. 040 0.000 0.376 0.007 0.000 0.14 9 0.000 
84 0.000 3.018 0.000 0.3 32 0.000 0.007 0.181 0.000 
85 0.000 3.030 0.000 0.310 0.000 0.000 0.161 0.000 
86 0.000 3.025 0.000 0.278 0.005 0.000 0.142 0.000 
87 0.000 3.035 0.000 0.261 0.007 0.000 0.151 0.000 ...... 
88 0.007 3.035 0.000 0.2 2 9 0.010 0.000 0.161 0.000 
89 0.000 3.013 0.000 0.22 0 0.000 0.000 0.13 2 0.000 
90 0.000 3.015 0.000 0. 2 00 0.000 0.000 0.127 0.000 
91 0.002 3 .0 22 0.000 0.1 90 0.015 0.000 0. 15.4 0.000 
92 0.000 3.027 0 . 0 0 0 9.~ 0 . 1 7 6 0.010 0.000 0.132 0.000 
93 0.000 3.032 0.000 0.168 0.000 0.007 0.115 0.000 
94 0.000 3.032 0.000 0.164 0 .000 0. 007 0.144 0.000 
9 5 0.00 2 3 .0 37 0.00 0 0.149 0 .000 0.000 0.1 32 0.000 

1"2.20?.lh_--796 0.000 3 .0 35 0.000 0.144 0.000 0.000 0.10 7 0.000 

I.S'O?bCO:L 97 0.000 3 .037 0.000 0.13 2 0.000 0.000 0.1 42 0.000 
- 98 0.00 2 3 .0 4 0 0.000 0. 122 0.000 0.000 0.1 1 7 0.000 

99 0.000 3.037 0.000 0.112 0.010 0.000 0.120 0.000 
100 0.000 3 .0 25 0.000 0.115 0.032 0.000 0.142 0.000 

.__ 101 0.000 3 .027 0.000 0.107 0.056 0.000 0.132 0.000 
10 2 0 .034 3 .022 0.007 0.098 0.066 0 .000 0.122 0.000 
103 0.066 3 .0 22 0.161 0.08 5 0.0 54 0.078 0.156 0.000 
104 0.03 4 2 .908 0.330 0.095 0.054 0.283 0.186 0.000 

105 0.000 2 .908 0. 40 5 0.105 0.044 0. 410 0. 2 1 2 0.000 

106 0.000 2 .126 ~so. 452 0.081 0.073 0. 405 0. 249 0.000 

107 0.005 2 .139 0.46 4 0.083 0.063 0. 442 0.26 4 0.000 

108 0.000 1.135 0. 444 0.08 5 0.051 0. 432 0.229 0.000 

109 0.000 1.133 0.464 0.078 0.0 68 <1$]}.439 0. 242 0.000 

110 0.007 0.466 0.461 0.071 0.068 0. 432 0. 237 0.000 

.... 



111 0.000 0.466 0.461 0.063 0.073 0.442 0.193 0.000 
112 0.000 ~5§:.. 1~ld 0.459 0.071 0.068 0.447 0.190 0.000 
113 0.007 0.134 0.457 0.032 0.076 0.422 0.190 0.000 
114 0.000 0.032 0.469 0.066 0.068 0.464 0.142 0.000 
115 0.000 0.020 0.452 0.054 0.073 0.449 0.159 0.000 
116 0.007 0.000 0.469 0.056 0.066 0.459 0.171 0.000 
117 0.000 0.000 0.459 0.051 0.059 0.439 0.142 0.000 
118 0.000 0.000 0.449 0.051 0.071 0.449 0.129 0.000 
119 o.ooo 0.000 0.461 0.037 0.071 0.439 0.156 0.000 
120 0.010 0.000 0.461 0.044 0.071 0.452 0.137 0.000 
121 0.000 0.000 0.449 0.051 0.068 0.449 0.125 0.000 
122 0.000 0.000 0.464 0.037 0.068 0.439 0.149 0.000 
123 0.000 0.000 0.447 0.042 0.068 0.452 0.146 0.000 
124 0.000 0.000 0.461 0.039 0.068 0.449 0. 115 0.000 
125 0.000 0.0001000.464 0.039 0.073 0.466 0.137 0.000 
126 0.007 0.000 0.464 0.024 0.068 0.447 0.144 0.000 

'- 127 0.000 0.000 0.464 0.029 0.073 taJ0.457 0.117 0.000 
128 0.000 0.000 0.459 0.037 0.066 0.442 0.129 0.000 
129 0.000 0.000 0.449 0.027 0.061 0.435 0.149 0.000 
130 0.000 0.000 0.461 0.020 0.066 0.439 0.125 0.000 
131 0.000 0.000 0.457 0.024 0.071 0.437 0.122 0.000 

N~ --=>132 0.000 0.000 0.461 0.032 0.051 0.454 0.125 0.000 
133 0.002 0.000 0.459 0.029 0.066 0.439 0.125 0.000 

._ 134 0.000 0.000 0.452 0.024 0.051 0.454 0.112 0.000 
135 0.000 0.000 0.464 0.015 0.068 0.454 0.137 0.000 
136 0.000 0.000 0.444 0.022 0.027 0.466 0.137 0.000 
137 0.000 0.000 0.457 0.017 0,017 0.454 0.110 0.000 
138 0.000 0.000 0.354 0.017 0.010 0.374 0.120 0.000 
139 0.005 0.000 0.166 0.017 0.000 0.183 0.088 0.000 
140 0.000 0.000 0.066 0.020 0.010 0.061 0.020 0.000 
141 0.000 0 . 0 0 0 ![5"" 0 . 0 2 2 0.020 0.007 0.027 0.005 0.000 
142 0.005 0.000 0.002 0.020 o.o1o g5Q.ooo 0.000 0.000 
143 0.000 0.000 0.000 0.027 0.000 0.012 0.000 0.000 
144 0.000 0.000 0.000 0.029 0.000 0.000 0.000 0.000 
145 0.002 0.000 0.000 0.044 0.002 0.017 0.000 0.000 
146 0.000 0.000 0.000 0.017 0.000 0.000 0.000 0.000 
147 0.000 0.000 0.000 0.017 0.017 0.000 0.000 0.000 
148 0.005 0.000 0.000 0.017 0.007 0.010 0.000 0.000 
149 0.000 0.000 0.000 0.020 0.000 0.000 0.000 0.000 
150 0.000 0.000 0.000 0.002 0.000 0.005 0.000 0.000 

...... 151 0.007 0.000 0.000 0.000 0.000 0.000 o.odo 0.000 
152 0.000 0.000 0.000 0.017 0.000 0.000 0.000 0.000 
153 0.000 0.000 0.000 0.012 0.005 0.000 0.000 0.000 
154 0.000 0.000 0.000 0.015 0.000 0.000 0.000 0.000 
155 0.000 0.000 0.000 0.010 0.000 0.000 0.000 0.000 

~156 0.000 0.000 0.000 0.015 0.000 0.000 0.000 0.000 
4· 'fpp"" 4 s- 15 7 0.000 0.000 0.000 0.005 0.000 0.010 0.000 0.000 

158 0.000 0.000 0.000 0.012 0.000 0.002 0.000 0.000 
159 0.000 0.000 0.000 0.000 0.259 0.000 0.000 0.000 
160 0.005 0.000 0.000 0.015 1. 516 0.000 0.000 0.000 
161 0.000 0.000 0.000 0.010 1.885 0.000 0.000 0.000 
162 0.000 0.000 0.139 0.005 2.002 0.000 0.010 0.000 
163 0.000 0.000 0.493 0.015 2.061 0.000 0.012 0.000 

164 0.000 0.000 0.701 0.005 2.114 0.000 0.039 0.000 
'-

165 0.000 0.000 0.784 0.002 2.131 0.000 0.083 0.000 

166 0.000 0.000 0.818 0.000 2.178 0.000 0.081 0.000 

167 0.000 0.000 0.825 0. 010 q0.. 190 0.000 0.083 0.000 

168 0.007 0.000 0.830 0.000 2.217 0.000 0.129 0.000 

169 0.000 0.000 0.835 0.000 2.244 0.000 0.115 O.OOQ, 

170 0.000 0.000 0.833 0.005 2.246 0.000 0.117 0.000 
'\ 

\ 



171 0.000 0.000 0.840 0.005 2.271 0.000 0. 151 0.000 
172 0.000 0.000 0.833 0.000 2.295 0.000 0.132 0.000 
173 0.000 0.000 0.840 0.005 2.288 0.000 0.132 0.000 
174 0.002 0.000 0.840 0.000 fGQ2.300 0.000 0.164 0.000 
175 0.000 0.000 0.825 0.002 2.285 0.000 0.122 0.000 
176 0.000 0.000 0.842 0.005 2.288 0.000 0.151 0.000 
177 0.007 0.000 0.835 0.000 2.305 0.000 0.161 0.000 
178 0.000 0.000 0.840 0.000 2.288 0.000 0.139 0.000 
179 0.000 0.000 0.840 0.000 2.300 0.002 0.164 0.000 
180 0.002 0.000 0.840 0.000 2.307 0.002 0.151 0.000 

END TIME: 10:09:36 
FULLS PAN 95.500 609.000 21.000 207.000 87.500 20.900 0.000 0.000 
SPAN VDC 9.543 6.064 0.837 8.254 8.740 0.828 0.000 0.000 
MID SPAN 52.200 308.000 12.200 93.900 53.400 11.500 0.000 0.000 
MID VDC 5.054 3.042 0.457 3.662 5.288 0.459 0.000 0.000 
ZERO GAS 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

..... 
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CEDAQ-ANALYZER RESPONSE TIME TEST (each interval=5 sec.) 

END TIME: 07-18-1996 
START TIME:09:12:49 
FILE NAME:C:\DAQ\TEST.ID% 
TEST NAME:CJ-1593/INITIAL BIAS 

CHANNEL# NOX co 02 S02 THC C02 OFF OFF 
CH.UNITS PPM PPM % PPM PPM % OFF OFF 

0 0.06 0.02 0.84 0.00 2.56 0.00 1.12 5.06 
1 0.061 0.020 0.845 0.000 2.561 0.000 0.901 4.438 
2 0.073 0.024 0.837 0.000 2.476 0.002 0.754 3.892 
3 0.085 0.022 0.842 0.000 2.429 0.000 0.637 3.398 
4 0.044 0.022 0.830 0.000 2.500 0.000 0.547 2.974 
5 0.078 0.022 0.845 0.000 0.825 0.000 0.457 2.588 
6 0.078 0.027 0.842 0.005 0.198 0.000 0.327 2.249 

.... 7 0.669 0.020 0.757 0.000 0.059 0.000 0.273 1.956 
8 3.433 0.024 0.371 0.000 0.029 0.000 0.276 1.858 
9 4.541 0.0 22 0.120 0.000 0.012 0.000 0.273 1.804 

10 4.832 0.027 0.037 0.007 0.015 0.000 0.305 1.765 
11 4.910 0.022 0.000 0.000 0.000 0.000 0.303 1.729 
12 4.939 0.022 0.002 0.000 0.000 0.000 0.310 1.692 
13 4.976 0 .032 0.000 0.007 0.000 0.000 0.347 1.667 
14 4.993 0.034 0.000 0.002 0.000 0.0 05 0.313 1. 643 
15 4.983 0.024 0.000 0.000 0.000 0.000 0.354 1.624 
16 5.012 0.032 0.000 0.000 0.000 0.005 0.356 1.604 
17 4.985 0.034 0.000 0.000 0 ·. 000 0.000 0.330 1.589 
18 5.010 0.032 0.000 0.000 0.000 0.000 0.369 1. 572 
19 5.007 0.037 0.000 0.000 0.000 0.000 0.337 1.555 
20 5.017 0.022 0.000 0.000 0.000 0.000 0.366 1. 555 ._ 
21 5 .029 0.034 0.000 0.000 0.000 0.000 0.3 47 1.545 
22 5 .0 15 0.034 0.000 0.000 0.000 0.000 0.347 1. 533 
23 5 .037 0.032 0.000 0.000 0.000 0.000 0.371 1.533 
24 4 .998 0.032 0.000 0.000 0 .000 0.000 0.339 1.521 
25 5.024 0.034 0.000 0.000 0.000 0.012 0.369 1. 519 
26 5.024 0.037 0.000 0.000 0.000 0.000 0.342 1. 514 
27 4.980 0.032 0.000 0.000 0.012 0.00 5 0.34 7 1. 504 
28 4.993 0.037 0.000 0.000 0.000 0.000 0.349 1. 499 
29 4.751 0.0 32 0.000 0.000 0.000 0. 000 0. 315 1.482 
30 2 . 869 0.078 0.000 0.000 0.000 0.000 0.308 1. 389 

._ 
31 0.908 0.073 0.000 0.000 0.000 0. 000 0.208 1. 216 
32 0.325 0.747 0.000 0.000 0.000 0.000 0.181 1. 028 
33 0.210 0.752 0.000 0.000 0.000 0.000 0.1 37 0.889 

- 34 0.139 1. 833 0.000 0.000 0.000 0.000 0.098 0.735 
35 0.125 1. 841 0.000 0.000 0.000 0.000 0.093 0.637 
36 0.127 2 .717 0.000 0.000 0 .000 0.012 0.073 0.532 
37 0.078 2 . 717 0.000 0.000 0.000 0 .000 0 .103 0.447 
38 0.110 3.118 0.000 0.000 0.000 0.012 0.168 0.3 74 
39 0.093 3.120 0.000 0.000 0.000 0.0 00 0.151 0.305 
40 0.07 3 3 . 210 0.000 0.000 0 .000 0.000 0.154 0.251 
41 0.100 3 . 206 0.000 0.000 0 .000 0.000 0 .168 0.205 

42 0.081 3 . 232 0.000 0.000 0.000 0.000 0.146 0.149 

43 0.0 5 9 3.240 0.000 0.000 0 .000 0.000 0.15 1 0.12 5 

44 0.090 3 . 242 0.000 0.000 0 .00 5 0 . 000 0.1 7 1 0.093 

45 0.083 3 . 250 0.000 0.000 0 . 000 0.007 0 . 142 0 . 06 3 

46 0.068 3.235 0.000 0.000 0 . 000 0.000 0.151 0.039 

47 0.073 3 . 245 0 . 000 0.000 0 .000 0 . 010 0.168 0 .0 22 

48 0.0 61 3 . 235 0.000 0.000 0 .000 0 . 010 0.139 0.000 

49 0.071 3.237 0 . 000 0.000 0 .000 0.000 0.151 0.000 

5 0 0.078 3.237 0.000 0.000 0.000 0 .0 02 0 . 151 0.000 



51 0.059 3.245 0.000 0.000 0.000 0.000 0.134 0.000 
52 0.068 3.247 0.000 0.000 0.000 0.000 0.161 0.000 
53 0.071 3.240 0.000 0.000 0.000 0.000 0.144 0.000 
54 0.063 3.247 0.000 0.000 0.000 0.000 0.142 0.000 
55 0.085 3.242 0.000 0.000 0.076 0.000 0.161 0.000 
56 0.073 3.242 0.000 0.000 0.015 0.000 0.14 4 0.000 
57 0.110 3.250 0.000 o.ooo 0.000 0.012 0.166 0.000 
58 0.098 3.257 0.000 0.000 0.000 0.000 0.154 0.000 
59 0.063 3.000 0.000 0.049 0.000 0.010 0.139 0.000 
60 0.085 2.993 0.000 0.244 0.000 0.000 0.168 0.000 

61 0.073 2.009 0.000 0.625 0.000 0.000 0.129 0.000 
62 0.010 2.014 0.000 1. 094 0.000 0.000 0.129 0.000 
63 0.000 0.964 0.000 1.558 0.000 0.000 0.115 0.000 
6 4 0.000 0.967 0.000 1. 982 0.000 0.000 0.110 0.000 
65 0.000 0.334 0.000 2.268 0.000 0.000 0.120 0.000 
66 0.000 0.325 0.000 2.539 0.000 0.000 0.105 0.000 
67 0.000 0.107 0.000 2.732 0.000 0.000 0.129 0.000 
68 0.000 0.103 0.000 2.886 0.000 0.010 0.132 0.000 
69 0.000 0.042 0.000 2.996 0.000 0.000 0.132 0.000 
70 0.000 0.044 0.000 3.091 0.000 0.000 0.159 0.000 
71 0.000 0.03 4 0.000 3.152 0.000 0.000 0.134 0.000 
72 0.000 0.037 0.000 3.210 0.000 0.002 0.164 0.000 
73 0.000 0.034 0.000 3.257 0.000 0.000 0.159 0.000 
74 0.000 0.037 0.000 3.303 0.000 0.002 0.154 0.000 
75 0.000 0.037 0.000 3.325 0.000 0.000 0.186 0.000 
76 0.000 0.034 0.000 3.357 0.000 0.000 0.159 0.000 
77 0.000 0.029 . 0.000 3.369 0.000 0.000 0.193 0.000 
78 0.063 0.042 0.000 3.391 0.000 0.000 0.166 0.000 
79 0.166 0.039 0.000 3.408 0.000 0.012 0.198 0.000 
80 0.139 0.037 0.000 3.420 0.000 0.000 0.188 0.000 
81 0.125 0.027 0.000 3.442 0.000 0.000 0.195 0.000 
82 0.132 0.027 0.000 3.442 0.000 0.000 0.205 0.000 
83 0.112 0.029 0.000 3.450 0.000 0.000 0.200 0.000 
84 0.125 0.037 0.000 3.462 0.000 0.000 0.212 0.000 
85 0.090 0.034 0.000 3.474 0.000 0.000 0.195 0.000 
86 0.120 0.034 0.000 3.481 0.000 0.000 0.203 0.000 
87 0.112 0.017 0.000 3.477 0.000 0.000 0.190 0.000 
88 0.110 0.032 0.000 3.491 0.000 0.010 0.227 0.000 
89 0.107 0.042 0.000 3.491 0.000 0.000 0.198 0.000 
90 0.095 0.029 0.000 3.501 0.000 0.002 0.220 0.000 
91 0.107 0.039 0.000 3.499 0.000 0.000 0.212 0.000 
92 0.088 0.037 0.000 3.511 0.000 0.000 0.203 0.000 
93 0.110 0.015 0.000 3.506 0.000 0.000 0.225 0.000 
94 0.081 0.034 0.000 3.518 0.000 0.000 0.200 0.000 
95 0.100 0.034 0.000 3.521 0.000 0.000 0.225 0.000 
96 0.098 0.037 0.000 3.528 0.000 0.000 0.200 0.000 
97 0.076 0.034 0.000 3.530 0.000 0.000 0.225 0.000 
98 0.107 0.032 0.000 3.516 0.000 0.000 0.212 0.000 
99 0.073 0.034 0.000 3.535 0.000 0.007 0. 2 03 0.000 

100 0.100 0.037 0.000 3.528 0.000 0.000 0. 22 5 0.000 
101 0.066 0.037 0.000 3.535 0.000 0.000 0.205 0.000 
102 0.083 0.034 0.000 3.535 0.034 0.000 0.234 0.000 

103 0.083 0.037 0.000 3.552 0.051 0.000 0.208 0.000 

104 0.107 0.029 0.049 3.567 0.063 0.000 0.232 0.000 

105 0.159 0.034 0.261 3.555 0.063 0.095 0.247 0.000 

106 0.098 0.034 0.386 3.47 2 0.056 0.317 0.278 0.000 

107 0.063 0.056 0.44 2 . 3.193 0.0 8 1 0.398 0.322 0.000 

108 0.000 0.049 0.454 2 .734 0.076 0.430 0.3 2 0 0.000 

109 0.000 0.032 0.464 2.219 0.078 0.422 0.339 0.000 

1 10 0.000 0.024 0.459 1. 777 0.071 0. 4 49 0.298 0.000 



111 0.000 0.027 0.466 1.382 0.063 0.464 0.305 0.000 
112 0.000 0.022 0.464 1. 094 0.063 0.452 0.247 0.000 
113 0.076 0.005 0.466 0.889 0.073 0.454 0.266 0.000 
114 0.093 0.005 0.459 0.723 0.059 0.439 0.220 0.000 
115 0.073 0.000 0.464 0.596 0.076 0.437 0.234 0.000 
116 0.083 0.000 0.469 0.513 0.061 0.439 0.220 0.000 
117 0.071 0.000 0.464 0.432 0.081 0.442 0.208 0.000 
118 0.068 0.000 0.454 0.388 0.073 0.439 0.210 0.000 
119 0.071 0.000 0.464 0.352 0.076 0.442 0.186 0.000 
120 0.083 0.000 0.469 0.313 0.073 0.466 0.190 0.000 
121 0.061 0.000 0.466 0.264 0.071 0.432 0.159 0.000 
122 0.085 0.000 -o. 464 0.244 0.078 0.464 0.139 0.000 
123 0.054 0.000 0. 452 0.222 0.061 0.439 0.144 0.000 
124 0.083 0.000 0.461 0.198 0.073 0. 4 52 0.183 0.000 
125 0.068 0.000 0.466 0.183 0.066 0.442 0.159 0.000 
126 0.076 0.000 0.464 0.171 0.068 0.454 0.166 0.000 
127 0.071 0.000 0.464 0.156 0.076 0.437 0.107 0.000 
128 0.000 0.000 0.464 0.144 0.068 0.442 0.098 0.000 
129 0.000 0.000 0.464 0.129 0.049 0.449 0.125 0.000 
130 0.000 0.000 0.466 0.125 0.024 0.439 0.144 0.000 
131 0.000 0.000 0.457 0.120 0.000 0.461 0.132 0.000 
132 0.000 0.000 0.466 0.110 0.000 0.4 4 7 0.127 0.000 
133 0.000 0.000 0.466 0.098 0.000 0.452 0.071 0.000 
134 0.000 0.000 0.469 0.105 0.000 0.437 0.000 0.000 
135 0.000 0.000 0.452 0.112 0.000 0.449 0.134 0.000 
136 0.000 0.000 0.464 0.110 0.000 0.442 0.120 0.000 
137 0.000 0.000 0.513 0.107 0.000 0.400 0.154 0.000 
138 0.000 0.000 0.588 0.110 0.000 0.315 0.122 0.000 
139 0.000 0.000 0.667 0.103 0.000 0.212 0.11 2 0.000 
140 0.000 0.000 0.715 0.093 0.000 0.134 0.146 0.000 
141 0.000 0.000 0.754 0.098 0.000 0.088 0. 105 0.000 
142 0.000 0.000 0.762 0.115 0.000 0.085 0.005 0.000 
143 0.000 0.000 0.779 0.117 0.000 0.044 0.000 0.000 
144 0.000 0.000 0.803 0.115 0.000 0.044 0.000 0.000 

145 0.000 0.000 0.803 0.129 0.000 0.032 0.000 0.000 

146 0.000 0.000 0.808 0.115 0.000 0.000 0.000 0.000 

147 0.000 0.000 0.808 0.127 0.000 0.022 0.000 0.000 

148 0.000 0.000 0.813 0.127 0.000 0.002 0.000 0.000 
149 0.000 0.002 0.813 0.137 0.000 0.022 0.000 0.000 
150 0.000 0.015 0.813 0.129 0.000 0.002 0.000 0.000 
151 0.000 0.017 0.813 0.132 0.000 0.020 0.000 0.000 
152 0.000 0.024 0.820 0.132 0.000 0.015 0.000 0.000 
153 0.000 0.017 0.825 0.117 0.000 0.010 0.000 0.000 

- 154 0.000 0.020 0.828 0.132 0.000 0.022 0.000 0.000 
155 0.000 0.027 0.825 0.134 0.000 0.000 0.000 0.000 
156 0.000 0.015 0.823 0.134 0.000 0.012 0.034 0.000 
157 0.000 0.015 0.828 0.120 0.000 0.000 0.239 0.000 
158 0.000 0.027 0.825 0.127 0.000 0.010 0.000 0.000 
159 0.000 0.027 0.820 0.120 0.000 0.000 0.000 0.000 
160 0.000 0.020 0.823 0.125 0.000 0.002 0.107 0.000 
161 0.000 0.024 0.825 0.120 0.000 0.000 0.085 0.000 

162 0.000 0.015 0.825 0.117 0.000 0.010 0.042 0.000 

163 0.000 0.022 0.825 0.115 0.000 0.017 0.017 0.000 

164 0.000 0.020 0.815 0.117 0.000 0.005 0.024 0.000 

165 0.000 0.022 0.828 0.107 0.000 0.010 0.000 0.000 

166 0.000 0.027 0.820 0.107 0.000 0.000 0.000 0.000 

167 0.000 0.027 0.820 0.112 0.000 0.007 0.000 0.000 

168 0.000 0.012 0.830 0.100 0.000 0.000 0.000 0.000 

169 0.000 0.015 0.815 0.105 0.000 0.005 0.000 0.000 

170 0.000 0.024 0.811 0.100 0.000 0.000 0.000 0.000 



171 0.000 0.024 0.835 0.103 0.000 0.002 0.032 0.000 
172 0.000 0.005 0.830 0.090 0.000 0.000 0.000 0.000 
173 0.000 0.012 0.833 0.095 0.000 0.005 0.000 0.000 
174 0.000 0.015 0.830 0.098 0.000 0.020 0.000 0.000 
175 0.000 0.015 0.833 0.093 0.000 0.000 0.000 0.000 
176 0.000 0.010 0.828 0.085 0.000 0.000 0.000 0.000 
177 0.000 0.017 0.825 0.093 0.000 0.000 0.000 0.000 
178 0.000 0.015 0.813 0.088 0.000 0.007 0.000 0.000 
179 0.000 0.005 0.830 0.076 0.000 0.000 0.000 0.000 
180 0.000 0.027 0.820 0.098 0.000 0.007 0.010 0.000 

END TIME: 09:27:43 
FULLS PAN 95.500 62.900 21.000 207.000 87.500 20.900 0.000 0.000 
SPAN VDC 9.561 6.292 0.840 8.267 8.750 0.815 0.000 0.000 
MID SPAN 52.200 32.900 12.200 93.900 53.400 11.500 0.000 0.000 
MID VDC 5.068 3.267 0.469 3.672 5.344 0.457 0.000 0.000 
ZERO GAS 0.000 0.000 o.oo-o 0.000 0.000 0.000 0.000 0.000 
ZERO VDC 0.054 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

-
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Date : 7-18-96 

Plant: Total Petroleum, Inc. 

Unit: Ardmore SRU 

Operator: _L_K_S __ 

Job No.: CJ -1593 

Analyzer : NOv 

Make: TECO 

Model: 10S 

Serial Number: 

Span : 

Units : 

100 

ppm 

Sam ple COi Cor Zero Drift 

Run # ppm ppm %Span 

C4 0 .9 0.1 

C5 0.1 0.0 

C6 0.0 0.0 

----- - --- -- - · 

- · 

-- --
-- --
---

- --
--
Co;: 
Cot: 
Co: 
Cm;: 

- -
- -

-·- ·-
-

Initial Zero Gas Response, ppm 
Final Zero Gas Response , ppm 
Aver;Jge Zero Gels Response , ppm 
Init ial Span Gas Response, ppm 

Drift Corrected Concent ration, ppm = 

- 0.8 

-0.1 

0 .0 

CETCON, Inc. 

ANALYZER CALIBRATION 

DRIFT AND BIAS DATA 

30759 - 238 Calibration Gas Value: 

= 10.0 Calibration Error Response : 

= VDC Cvlinder Number: 

Zero Bias c mi emf C al Drift Cal Bias 

% Span ppm 

-0.4 50.3 

-0 .5 49.4 

-0 .5 48 .6 

ppm %Span %Sp an 

49.4 - 0.9 

48.6 -0.8 

47.7 -0.9 

-

Final Span Gas Response, ppm 
Average Span Gas Response , ppm 
Sp<ln Gas Value , ppm 
Average Re sponse From Run , ppm 

-1.5 

-2.3 

- 3.2 

(1) CAve• ppm = Average Analyzer Concentrati on Recorded During Test Run 

18-Jul-96 © 1995 CETCON. Inc . All Rights Re se rved 

r 

0.00 52.20 

0.50 50.90 
3-1587 CC - 34731 

CAve (1) Correcte d 
ppm Cone., ppm . 

18.252 18.777 
17.780 18.907 

17.780 19.276 

--

M elhod 6C EquaLion: 6C-1 

CALNOX.WK1 



Date: 7-18-96 

Plant : Total Petroleum, Inc. 

Unit: Ardmore SRU 

Operawr: =L:..:K:.::S ___ _ 

Job No.: CJ -1593 

Anal zer : CO Serial Number: 

Make : TECO Span: 100 

Model : --'4-=--8 __ Units: ppm 
-

Sample COi COf Zero Drift 

Run# 

1-- __Qi_ -
C5 

C6 - -- --
-- -

~-

f---~-

- ------
---
-
~ 

-
Co;: 
Cot: 
Co: 
cmi: 

-
-

-

ppm ppm % Span 

0.5 0.5 ----
0.5 0.3 

0.3 0.3 

-----
-- -

---
- -- ---
- -· --e.- --

- -- ---

Initial Zero Gas Respo nse, ppm 
Final Zero Gas Response , ppm 
Average Zero Gas Response, ppm 
Initial Sp<l n Gas Response , ppm 

0.0 

-0.2 

0.0 

Drift Corrected Concentration , ppm = 

CETCON, Inc. 

ANALYZER CALIBRATION 

DRIFT AND BIAS DATA 

30892-239 Calibration Gas Value: 

= 10.0 Calibration Error Response : 

= VDC Cylinder Number: 

Zero Bias c mi emf Cal Drift Cal Bias 

% Span ppm 

0.4 32.6 

0.2 32.4 

0.2 32.1 

:-------

--

~pm %Span %Span 

32.4 -0.2 

32.1 -0.3 

32.0 -0.1 

---

Final Span Gas Response, ppm 
Average Span Gas Response , ppm 
Span Gas Value , ppm 
Average Response From Run , ppm 

-0.5 

-0.8 

-0.9 

( 1) CAve • ppm = Avcr3ge Analyzer Concentra tion Recorded During Test Run 

18-Jul-96 @ 1995 CETCON, Inc . All Rights Reserved 

0.00 32.90 

0 .10 32.90 

3-1587 CC-92141 

CAve (1) Corrected 

ppm Cone., ppm 

10.257 10.031 

8.757 8.633 
8.957 8.971 

Method 6C Equation: 6C-1 

CALCO.WK1 
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Date : 7-18-96 CETCON, Inc. 
Plant: Total Petroleum, Inc. 

Un it : Ardmore SRU 

Ope rato r: LKS 

Job No.: CJ -1593 

Analyzer: 0 ? 
Make: Servomex 

ANALYZER CALIBRATION 
DRIFT AND BIAS DATA 

Se rial Number: -- 14208/272 Calibration Gas Value : 
~~~~~~~--------------~~ 

~p an : 25 1.0 Calibration Error Response : 

Un its: 

0.00 12.20 

0.01 12.02 

Model : 140084 % ---- -
_ VDC Cylinder Number: 3-1587 CC-54162 

__ ____ J_ ______ ~~~--~--~~~ 

Sample Co; COf Zero Drift 

Run# -
C4 

r--
C5 

1-
C6 

-

r-- ---
-

-

-

Co;: 
Cot: 
Co: 
Cm ;: 

% % - -··· 
0.05 0.05 

0.05 0.05 

0.05 0.05 

- --
-- --

- -- -

- - - ·-
--~ -

Initial Ze ro Gas Response,% 
Final Zero Gas Response , % 
Average Zero CiLJs Response,% 
Initial Span Gas Response, % 

Drift Corrected Concentration, v;,., = 

%Span 

0.0 

0.0 

0.0 

-· 
Zero Bias cmi 
%Span % . ~ .. 

0 .2 11.95 

0.2 11.95 

0.2 11.96 
·-

-
- --

·-

- -- -

emf: 
Cm: 

Cma: 

CAve: 

emf Cal Drift Cal Bias 

% % Span %Span 

11.95 0.0 

11.96 0.0 

11 .93 -0.1 
-

-

r----

1- ·-t--

-~-

Final Span Ga s Response ,% 
Average Span Gas Response,% 
Span Gas Value,% 
Average Response From Run, % 

-0.3 

-0.2 

-0.4 

( 1) CAve· % = Average Analyzer Concentration Recorded During Test Run 

18-Jul-96 © 1995 CETCON, Inc. All Rights Reserved 

CAve (1) Corrected 

% Cone.,% 

2.525 2.537 
2.450 2.459 
2.450 2.462 

Met!JOd 6C Equation: 6C-1 

CAL02.WK1 



Date : 7-18-96 

Plant: Total Petroleum, Inc. 

Unit: Ard more SRU 

Operator: =L:;;:K:::.S ___ _ 

Job No.: CJ -1593 

r 

CETCON, Inc. 

ANALYZER CALIBRATION 
DRIFT AND BIAS DATA 

r 

Analyz~~ -=s~o~,?~----+-~S~e~r~ia~I~N~u~m~b~e~r : _______________ ~8~1~9~6~-~8+=C~a~li~b~ra~t~io~n~G~a~s_V~a~l~u~e~: ________ ~------~o~.o~o~------~9~3~.9~0~ 

Make: Bovar Span : 250.0 = 10.0 Calibration Error Response : 0 .00 92.00 

Model : 721-M Units : ppm = VDC CylinderNumber: 3-1587 CC-92135 

Sample 

Run# 

C4 - ·--
C5 

C6 

Co;: 
Cot: 
Co: 
Cmi: 

Coi Cot Zero Drift 

ppm ppm % Span 

0.2 1.8 0.6 

1.8 2.0 0.1 

2.0 1.6 -0.2 

-- -
--

- -
-- - -

- - ----- -
---- ·-

·- --- - -
Initial Zero Gas Response , ppm 
Final Zero Gas Response , ppm 
Average Zero Gas Response , ppm 
Initial Span Gas Response, ppm 

Drift Corrected Concentra ti on, ppm = 

Zero Bias 

%Sp an 

0.7 

0.8 

0 .6 

c mi 
ppm 

Cm( 
em: 
Cma: 

CAve: 

88.5 

88. 4 

86.4 

emf Cal Drift Cal Bias 

ppm % Span %Span 

88.4 0.0 

86.4 -0 .8 

85.5 -0.4 

Final Span Gas Response, ppm 
Average Span Gas Response, ppm 
Span Gas Value , ppm 
Average Response From Run, ppm 

-1 .4 

-2.2 

-2.6 

-

(1) CAve• ppm = Average Analyzer Concentration Recorded During Test Run 

18-Jul-96 © 1995 CETCON,Inc . All Rights Reserved 

CAve (1) C orrecte d 
; -- .. 

pprh .cone., ppm 
142.323 151.746 
144.877 157.024 
148.759 163.986 

Method 6C Equation: 6C-1 

CALS02.WK1 



Date: 7-18-96 

Plant: Total Petroleum, Inc. 

Unit: Ardmore SRU 

Oper<nor: =-LK::..:...;_S __ _ 

Job No.: CJ -1593 

~
n~_"t_ze~: THC Serial Number: 

ake : Ea le S an: 

ode!: ___......:E::..:M:..:_:__-_:7:....:0:...:0:...:0:..__~.-U_n i_ts_: __ _ 

100 

ppm 

Samp te Coi Cot Zero D rift 

Run 

C4 

C5 

C6 

# ppm ppm %Span 

Co;: 
Co( 
Co: 
cmi: 

0.0 0.0 - ~ 

·-
-

-

-

-

-

-

0.0 0.1 

0 .1 0 .5 - -
--- -- - -

- -
-·-- -- - - -

- - - - -- - ---

·- - -

- -

- -- -, - --- - - -

-- -
Initial Zero Gas Response , ppm 
Final Zero Gas Response, ppm 
Average Ze ro Gas Response , ppm 
Initial Span Gas Response, ppm 

Drift Corrected Concentration , ppm = 

0.0 

0.1 

0.4 

- -

- --

CETCON, Inc. 

ANALYZER CALIBRATION 

DRIFT AND BIAS DATA 

556493 Calibration Gas Value: 

= 10.0 Calibration Error Response : 

= VDC Cylinder Number: 

Zero Bias cmj emf Cal Drift Cat Bias 

%Span ppm _e_em % Span % SQ_an 

NA 25 .5 27.3 1.8 NA 

NA 27 .3 28.0 0 .7 NA 

NA 28 .0 28.5 0 .5 NA 

--

. -

0.00 24.90 

0 .00 25.50 
3-1587 CC-43358 

CAve (1) Corrected 

p pm Cone., ppm 

0 .150 0.141 

0.390 0.307 

0 .610 0.276 

- f- ·- i- -- ·- - -- - -- - --- - -- -

- - --- - - - i--- -- -
-- 0 

Final Span Gas Response , ppm 
Average Span Gas Response, ppm 
Sp<m Gas Value, ppm 
Average Response From Run, ppm 

- ,.- -

Method 6C Equation: 6C -1 

( 1) CAve • ppm = Ave rage Analyzer Concentration Recorded During Test Run 

18-Jul-96 © 1995 CETCON,Inc . All Rights Reserved CALTHC.WK1 



Date: 7-18-96 

Plant: Total Petroleum, Inc. 

Unit: Ardmore SRU 

Operator: -=L::::K.::...S __ _ 

JobNo.: CJ-1593 

CETCON, Inc. 

ANALYZER CALIBRATION 

DRIFT AND BIAS DATA 

Analyzer: C0 2 - -- i Serial Number: .:...:.___ _____ _ 14158/120 Cal ibration Gas Value : 
r- 0.00 

Make : _ Servomex ~pa.n_: _ 

Model : 140084 Units: 

-r- -

1 

Sample Co; Cor 
Run # % % 

C4 0.04 

C5 0.03 

C6 0.03 
-

- ~---1---

Co;: 
Cot: 
Co: 
cmi: 

Initial Zero Gas Response .~· 
Final 7.uo Gas Response , o/r. 
Average l.ero Gas Res pons~.: , ',i. 

Ini tial Sp<tn G:ts Response, '/r. 

25 

= 

0.0 

-0.1 

-0.1 

emf: 
em: 
Cma: 

CAve: 

1_.Q_ Calibration Error Re~ponse: 
-1--

0.05 

VDC C Iinder Number: 

mi 

% ··-
11.45 -
11 .38 

11 .36 --

-

-

-· 

. -

- -

emf Cal Drift 

% %Span 

11.38 -0.3 

11.36 - 0.1 

11.30 -0.2 

-- - ---
- -- --
--
-

Final Span Gas Response, % 
Average Span Gas Response,% 
Span Gas Value, % 

3-1587 

Cal Bias CAve (1) 
%Span % 

-0.5 5 .257 

-0.6 5.385 

-0.8 5.539 

-
-- --

- -- -
-· 
----

Average Response From Run,% 

11.50 

11 .51 

CC-54162 

Corrected 

Cone., % 

5.269 

5.428 

5.607 

Drift Corrected Concentration. % = Method 6C J:quation: 6C -1 

(1) CAve: % = Average Analyzer Concentration Recorded During Test Ru n 

18- Jul- 96 © 1995 CETCON, Inc. All Rights Reserved CALC02.WK1 
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CETCON, Inc. 
ASPIRATOR DGM CALIBRATION ASTM D1071-55 

CRITICAL ORIFICE CM CALIBRATION 40 CFR 60, APP.A, METHOD-S 

Rotometer flow(cfm) or K' (1) 
Run Time R (min) 
Bar Pressure, Pe~ (in.H$() (2) 
Ambient Temp, T A (F) 
Pump Vacuum in. Hg. 
DGM Yap Pres. PM (in.wc) 

DGM Orifice AH (in.wc): 

Start 

finish 

Average (t:. H) 

Inlet Temp DGM ( 0 F): 

Start I 
F intsh 

Average (T ) 

Water Temp. ("F): 

Start 

finish 

Average ( Tw) 

DGM Volume (cf): 

Finish 

Start 

Difference ( V .._. ) 

Water Liq . Volume, Vr(gal) 
Water Gas Vol. Yw (c_f) (3) 

Flow Rate (cfh) 
Sp.Gr. o f Water @ T 
Yw Corr (4) 
c f;' (5) 
Cf;' Dev (6) : 

Control Module: CM#1 

Serial Number: CM #053, Meter serial #681291 
Calibration Date: May 6, 19% 

Calibrator: GLM 

0.8125 0.7035 
4.767 5.517 
29.30 29.30 

81 82 
20.0 20.0 
NA : NA 

I I 

2.40 j 
I 

1.90 j 
2.40 , 1.90i 
2.40 1 1.90 1 

I 
i 

i 

82.0: 83.0 I 
. i 

82.5 i 
I 

83.3 t 
83 0 83 5 I 

I I 
' 

NA j NA 
NA j NA 

o. 0 
: 

8.800 i 15.200 
3.800 10.200 
5.CXXJ 5.CXXJ 

NA I NA 
3.873 . 3.881 

62.933 ; 54.377 1 
1.000 : l.CXXJ . 
4.879 : 4.885 I 

1.018 ' 1.022 I 

-0.001 -0.005 ! 

-----· 
36.1 in. w.c. 

1.017 

0.5420 
7.017 
29.29 

82 
21.0 
NA 

1.20 
1.20 
1.20 

i 

I 
83.5 ! 

84.0j 
I 

NA I 
NA 

Oi 
! 

21.300 
16.300 
5.000 

NA 
3.8031 

42.753 1 

1.000 : 
4.785 
1.005 I 

I 
0.0 12 I 

Deviation from last Cal l.93% ------
A ve rage 

0.3745 0.264() 
t0.250 14.917 
29.29 29.28 

8:\ 83 
21.5 21.5 
NA NA 

-~-· 

031 1 0.59 1 
0.59 ! 0.31 

I __ _ill_tl - 0.31 1 
I 

' ' I 
I 

84.5! 85.0 1 I 

I 

84.8 ~ 

85 0 I 85.0 I i 
5.0 1 1 

I 

NAi 
I 

NA I 
I 

_ _\U_ 

I 

27.300 I 
I 

22.300 
5.CXXJ 

~ 2<J.26S -- .. 

3.93 

20.514 !. 
i.CXXJ I 
4.825. - 4.948;;_;... ___ _ 

urn ! 
1.016 . L023 1 1.017 
O.Q)_L - 0.006 1 O.CXXJ ! 

NOTE: 

1. K' is defined as the critiC<JI orifice calibrated flow (cfm). 

2. Barometric pressure corrected, P8 (in Hg.) = P8 (mean sea levd)- 0.676 

3. Vw = O.l34 x Vc or Vw = K' x R (m1n .): Critica l orifice ca libration method . 

4. Vw Carr= Vw x SpGr. water @ T w or V w Corr = K' x R ( min .) x PR I (T A · (R)) ~ 0.5 : (Enter Sp.c;r. \\ ate •·= I.UOO for cmical o n[ice). 

5. CF = [ VwCorr(P6 + Pw / l3.6)(TM + 400) I/[ VM ( P6 + ( dl-l +I'M)/ 13.6)( Tw + 460 ) 1 . \\;HercS[Jir<Horc~libration metiloJ 

or CF = Vw Carr I [ l7 .64 x VM x (1' 8 + (di ·I/IV>)) IT M (R)] : Critical onficc calibration metll(lc\ . 

6. CFDev=(CFAVE-Cr{i) )/CFAV[ : (AJlowal.JieDeviation=±0.02) 

CMI CAL.wk 



ORIFICE CALIBRATION 

Date:May 6, 1996 

jtack Unit Orifice No: CM #1 

- Dry Gas Meter Calibration Factor ( CF): 1.017 
T M (oF) 

6H = 0.5 

~ ~ 
T1me 

Avg 0:00 Avg 

87 I ! 85 

L __Ej I 85 I . 3 :00 

Dry Gas Meter Reading 
End 36.45 1 

Start 35.100 

Vol DGM 1.351 TM = (Tin av<. + Tau<'"") I 2 = -~-··''F R= __lQ_, min. 

1.374 T M =° F + 460 = 546 .· "R 

VMstd = 17.65 X VM X (PB + (6H I 13.6)] IT M (
0 R) Meter Flow Rate = V M std I R 

VMSid = 17.65 X 1.374 X (( 

Date:May 6, 1996 

Stack Unit Orifice No : CM # 1 

Dry Gas Meter Calibration Factor ( CF ): 

6H = 1.0 

Dry Gas Meter Reading 
O::nd 39.335 - - --
Start 37.400 

Vol DGM 1.935 

1.968 X [( 

Date:May 6 , 1996 

Stack Unit Orifice No : CM # 1 

Dry Gas Meter Calibration Factor ( CF ) : 

6H = 2 .0 

Dry Gas Meter Reading 
End 43 ,045 

Start 40 .200 

Vol DGM 2.845 

2 .893 

29.27 + ( 0.5 113.6)) l = 
( 545 ) 

1.302 ) ,dscf Flow Rate = 1.302 
3.0 

ORIFICE CALIBRATION 

1 017 

F9 
Q 

T M ("F) 

I 
ut , 

Avgl~ 
89 r : 

' ' 
1 8s 

Avg 0:00 I 
85 ~ 

3 :00 

T M = (Tio av• + Tout 3V11) I 2 = _ ___;8:;..c7_ , "F R = _ _::::3::..:. 0:_, min. 

T M =° F + 460 = 547 . "R 

Meter Flow Rate= VM std I R 

29.27 __±_j 1 I 13.6) ) ] = ( 1 .863 ) ,dscf Flow Rate = 1 .863 
( _547 ) 3 .0 

1.017 

ORIFICE CALIBRATION 

1M (' 'F) 

91 i Avg 
,-- -, 91 ' 
: 91 I 
---~ 

T ~~ = ·· F + 460 = 

85 

85 

88 . ''F 

548 . ·'R 

Avg 
85 

J 0 :00 

3:00 

A = 3.0 

I 

, min . 

VMstd = 17.65 X VM X [PB + (6H 113.6)]1 T M ("R) Meter Fiow Rate = VM «d I R 

VMstd = 17 .65 X 2.893 X ( ( 29.28 -+,: ___L__? I 13§))} = 
( 54~ ) 

2 742 ) ,dscf Flow Rate= 2.742 
3.0 

~ 

0 .434 . dscfm 

P., 

29.27 

0.621 , dscfm 

~.dscfm 



CETCON, INC. 
ORIFICE-DGM ORIFICE CALIBRATION CURVE PROGRAM 
WRITTEN BY: RANDALL J. SWEDEEN 7-12-92 
CALIBRATION DATE: 05-06-96 
DGM UNIT#: CM-1 

CORRECTED ORIFICE CURVE - DELTA H VERSUS CORRECTED 

H(in.wc) Q(dscfm) 

0. 1 0.201 
0.2 0.284 
0.3 0.348 
0.4 0.401 
0.5 0.449 
0.6 0.492 
0.7 0.531 
0.8 0.568 
0. 9 0.602 
1.0 0.635 
1.1 0.666 
1.2 0.695 
1.3 0.724 
1.4 0.751 
1.5 0.777 
1.6 0.803 
1.7 0.827 
1.8 0.851 
1.9 0.875 
2.0 0.897 

FLOW 

*ORIFICE EQUATION FOR CURVE FIT: H(in.wc.) =2.483 * [Q(dscfm)]A2 



r r f r r 

CETCON, INC. 
CM 1 ORIFICE CURVE 05-06-9 6 

2.1 

2 

1. 9 

1.8 

1.7 

1. 6 

1.5 

1.4 

1.3 

I 
/ 

/ 
/ 

/ 
/ 

/ 
/""". 

u 1.2 
< /"' 

1 . 1 
c ·-

// 
/ 

'--/ 

I 0.9 

0 .8 

0.7 

1/ 
/ 

L: 
v 

0.6 

(). S· 
/ 

/ 
-,, _4 / 

/ 
~· 

~ 

( ' "7 
- . ...1 

0.2 

0.1 

./ ___ v-/ 
~~ 

0.2 0.4 0 .6 0.8 

Q (scfm) 



CETCON, Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (DTI) No: Control Mod. No.1 

Calibration Date : May 6, 1996 

MERCURY I I 
MEDIA TI ME lr_HERMOMETER _eF' DTI (°F) J COMMENTS 

ICE BATH 1950 34 35 
I 
I 

I -- . - I AMBIENT AIR 2000 82 83 

BOILING WATER 2115 211 212 ! 

OVEN (No. 1 lmpinger Case) 2020 195 197 l 
I 

OVEN (No. 1 lmpinger Case) 2030 229 234 

OVEN (No. 1 lmpinger Case) 2100 254 257 I 

OVEN (No. 1 lmpinger Case) 2110 280 J 277 ' 
' 
' -

YES NO 

- Calibration Adjustment? X 

.... 

06-May- 96 DIGITEMPWK1 
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CETCON, Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (DTI) No: 

Cal ibration Date: 

Omega Temperature Simulator: 
Model No.: 
Serial No.: 

Thermocouple Type : 

OMEGA 
Temp Simulator (°F) TIME Temp. Indicator (°F) 

0 1720 0 

100 1720 100 

200 1720 202 

300 1720 300 

400 1720 399 

500 1720 498 . 

600 1720 599 

700 1720 I 698 

800 1720 800 

900 1720 I 898 i 

1000 1720 1000 

AVERAGE DIFFERENCE 

I 
YES 

Calibration Adjustment ? 1-----X----+---------
NO 

Signature of Calibrator: 

06 - May-96 

CM #1 

05/06/96 

CL-300- 2100F 
303 
K 

Difference (°F) 

0 

0 

2 . 

ol 
-1 

-2 

-1 1 

- 2 : 

ol 
I 

~ 
-0.55 

COMMENTS 

I 

SIMUTEMP.WK1 



CETCON, Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (DTI) No: Fluke #1 (CETCON I) 

Calibration Date : -=--05=1::::..:06~19::..:6=-----

Omega Temperature Simulator: 
Model No. CL-300- 2100F 
Serial No.: .::..30::..;;3'-------

Thermocouple Type: '""'"K ___ _ 

OMEGA Fluke Model BOTK 
Temp Simulator (°F) TIME Tern(!. lndicatorCOF) Difference COF) COMMENTS 

0 1845 0 0 

100 1845 97 -3 . 

200 1845 199 -1 

300 1845 I 297 

I 
-3 

-
400 1845 i 394 -6' 

I 

J 
- --i 

500 1845 493 -7 : 

600 1845 595 -5 ! 

700 1845 697 -3 

800 1845 801 1 

900 1845 902 2 1 

1000 1845 1007 7 / 

AVERAGE DIFFERENCE -1.6 

YES NO 

Calibration Adjustment ? i c___ ___ _ _ _..... X 

Signature of Calibrator: 

06-May-96 SIMUTEMPWK1 



CETCON7 Inc. 

INSTRUMENT CALIBRATION DATA 

Digital Temperature Indicator (DTI) No: Fluke # 2 (CETCON I) 

Calibration Date: 05/06/96 

Omega Temperature Simulator: 
Model No.: CL-300-2100F 
Serial No. : 30:...:;3 ____ _ 

Thermocouple Type: K 

OMEGA Fluke Model BOTK 
Temp Simulator (°F) TIME Temp. Indicator _("F) Difference (°F) COMMENTS 

I 0 I 1744 0 0 

! I 
I I 1 i 100 1744 99 

200 1744 202 1 : 

300 1744 300 0 

400 1744 398 -2 

500 1744 496 -4 1 

600 1744 598 -2 ! 

700 1744 698 -2 

800 1744 804 -:i I 900 1744 905 i 5 . l I 
----

1000 I 1744 1010 10 I _.__ ___ __j 

AVERAGE DIFFERENCE 1.0 

YES NO 

- Calibration Adjustment? X 

- Signature of Calibrator~~ ?1L/{!,c..../ _____ _ 

06-May-96 
SIMUTEMPWK1 



Test Length: 

Comments: 
Tedlar bag mixed 
1:1 with air and 
92.1 ppm NO 

Zero gas lAir 
Mid range !NO 

CETCON, Inc. 

NOXANALyzER 

N02 to NO Conversion Efficiency 

CETCON I 

Analyzer Model: Thermo Environmental lOS 

Serial No.: 30759-238 --- --- --
Operator: GLM 

--:::-----:~ 

Date: October 5, 1995 

ANALVZER CONVERSION EFFICIENCY DATA 

30 Minutes Analyzer Span: 0-

Inirialvalue Final value 

Cylinder Cal Gas (1) 
ID# Value Analyzer Response Analyzer Response 

NOx, ppm NOx, ppm 

Purified Amb. Air 0.0 
CC24137 92.10 50.9 51.0 

NOTES: 1. Fi.nal value cannot decrease more than 2.0% of initial peak value. 

100 PPM 

Percent 
conversion 
efficiency 

100.0 

CONVEFFWK 



..... 

-

CO . ... 500 ± 

S02 .... 200 ± 

Date of test: 
Analyzer Model : 
Analyzer Type: 
Serial No.: 
Anayzer Span: 

Test gas 
type 

co 
so2 

C02 

0 2 

Notes: (1) 

50 

20 

CETCON, Inc. 

Method 20 
Interference Test Gas 

Concentration 

ppm .......... . .. C02 ............ 

ppm ...... ...... . 0 2· · ···· ··· · ·· · 

Method 20 
Interference Response 

April 22, 1996 
Teco lOS 
Chemiluminescent 
30759-238 (CETCON I) 
0- 1000 PPM 

10 ± 

20.9 

Concentration, Analyzer output 
ppm ,% response 

609.0 ppm 0.0 % 

207.0 ppm 0.0 % 

11.5% 0.0% 

21.0% 0.0 % 

1 percent. 

± 1 percent. 

% of span 
(1) 

0.0 

0 .0 

0.0 

0.0 

Sum of Interference = JLQ_ ( 2 l 

Analyzer output response 
(Yo of span X 100 

Instrument span 

(2) Sum of interference response must be \ 2% of analyze r span 

INTGAS20 . WP 



..... CO .... 500 

S02 .... 200 

Date of test: 
Analyzer Model: 
Analyzer Type: 
Serial No.: 
Anayzer Span: 

Test gas 
type 

co 
S0 2 

C0 2 

NO 

Notes: (1) 

CEICON, Inc. 

Method 20 
Interference Test Gas 

Concentration 

±50 ppm ............. ·C02 ...••....•.• 

± 20 ppm .. .. . .. ...... NO .. . ..... .. ... 

Method 20 
Interference Response 

April 22. 1996 
Servomex 1400 
~ Paramagnetic 
1420B I 272 (CETCON I) 
0-25% 

10 

500 

Concentration, Analyzer output 
ppm, % response 

609.0 ppm 0.0% 

207 .0 ppm 0.0% 

11.5 % 0.0 % 

524.0 ppm 0.0 % 

± 1 percent. 

±50 ppm .. .... ... 

% of span 
(1) 

0.0 

0.0 

0.0 

0.0 

Sum of Interference = 0.0 C 
2 

l 

Analyzer output response 
% of span X 100 

Instrument span 

(2) Sum of interference response must be ,; 2% of analyzer span. 

INTGAS20.WP 



-

CO .... 500 

NO .. .. 500 

Date of test: 
Analyzer Model: 
Analyzer Type: 
Serial No.: 
Anayzer Span: 

Test gas 
type 

co 
NO 

C02 

0 2 

Notes : (1) 

CETCON, Inc. 

Method 20 
Interference Test Gas 

Concentration 

±50 ppm ............. C02 ............ 

±50 ppm . . ........... 02············· 

Method 20 
Interference Response 

April 22. 1996 
Weatern Research 721 M 
S0 2 -UV 
94-721M-8117-5 (CETCON I) 
0 - 250 PPM 

10 ± 

20.9 

Concentration, Analyzer output 
ppm,% response 

609 .0 ppm 0.0% 

524.0 ppm 0.0% 

11.5 % 0.0% 

21.0% 0.0 % 

1 

± 

Sum of Interference 

Analyzer output response 
% of span 

Instrument span 

percent. 

1 percent. 

% of span 
(1) 

0.0 

0.0 

0.0 

0.0 

0.0 ( 2 ) 

X 100 

(2) Sum of interference response must be ,::; 2% of analyzer span. 

INTGAS20.WP 



..... 

CO .... 500 

S02 .... 200 

Date of test: 
Analyzer Model: 
Analyzer Type: 
Serial No.: 
Anayzer Span: 

Test gas 
type 

co 
so2 

0 2 

NO 

Notes: (1) 

CEFCON, Inc. 

Method 20 
Interference Test Gas 

Concentration 

±50 ppm ............. 02············· 

± 20 ppm ............. NO ............. 

Method 20 
Interference Response 

April 22. 1996 
Servomex 1400 
C0 2 - NDIR 
1415B I 120 (CETCON I) 
0-25% 

20.9 

500 

Concentration, Analyzer output 
ppm,% response 

609.0 ppm 0.0% 

207.0 ppm 0.0% 

21.1 % 0.0 % 

524.0 ppm 0.0 % 

± 1 percent. 

±50 ppm .. ...... 

% of span 
(1) 

0.0 

0.0 

0.0 

0.0 

Sum of Interference 0.0 ( 2 ) 

Analyzer output response 
% of span X 100 

Instrument span 

(2) Sum of interference response must be s 2% of analyzer span. 

TNTGAS20 WP 



CETCON, Inc. 

Pitot Tube No: 1/ CETCONI CPstd: 0.99 (18" probe) 

Length, ft.: 3 Cp: 0.772 

P8 (in. Hg): 29.25 I 80 °F cal. Date: May 7, 1996 

PA + P8 , in.: 0.540 (6) (7) Due Date: November 1996 

D1, in.: 0.25 calibrator: GLM 

I Run Target Target Std Pitot S-Type Cp (1) Deviation 

No. ~pstd Velocity ~Pstd ~ps From Mean (2) 

(in. w.c.) _{fpm) (in. w.c.) \(in. w.c.) 

1 0.15 1550 0.15 0.25 0.767 -0.009 

High 2 0.25 2000 0.25 0.41 0.773 -0.003 

Side 3 0.50 2830 0.50 0.80 0.783 0.006 

(A) 4 0.75 3475 0.75 1.20 0.783 0.006 

5 0.95 3950 0.95 1.45 0.801 0.025 

Avg 0.776 0.005 

I 
1 0.15 1550 0.15 0.26 0.752 -0.016 

Low 2 0.25 2000 0.25 0.42 0.764 -0.004 i I 

' o.5o I o.s1 1 0.010 i ' Side 3 I 2830 0.50 ' 0.778 
i ' 
! (B) 4 0.75 3475 0.75 ! 1.21 : 0.779 0.011 i 

5 0.95 3950 0.95 1.55 0.775 O.CX)7 

-· Ayg 0.768 0.001 

I SUMMARY I 
Cp avg. (A) Cp avg. (B) Cp (3) ICpavg. (A)- Cpavg. (B) I (4) DEV avg. (A) DEVavg. (B) 

0.776 0.768 0.772 0.008 0.005 0.001 

2. Deviation = Cp (i) - Cp avg. (A or B) Note: Used when calibrating at a single velocity. 

3. Cp = (Cp avg. (A) + Cp avg. (B)] I 2 

4. I Cp avg. (A) - Cp avg. (B) I (Must Be < = 0.01) 

- 5. I DEV avg (A) I or I DEV avg (B) I (Must Be < = 0.01) 

6. Pa + Pb min.= 2 x (Dt x 1.05) = 0.525 

7. Pa +Pb max.= 2 x (01 x 1.50)= 0.750 

'7-May-96 
PITOT1 .WK1 



CETCON, Inc. 

Barometer Calibration 

Date: 
Barometer 10: 

May 13::-:, ---:-19-=--9_6 _ _ _ 
CETCON I 

-· · ~ -M ay-96 

Absolute Pressure at Tulsa, Oklahoma National Weather Service 
(Station Pressure) 

@ Elevation, tt 

@ Temperature, oF 

National Weather Service barometer corrected to 
elevation of CETCON 's Tulsa, Oklahoma Office. · 

CETCON Barometer Reading 

@ Elevation, tt 

@Temperature, oF 

Variation 

676 

60 

29.476 

29.48 

630 

60 

0.004 

Barometer Adjusted ? YES X NO 

Verification : ~~~ -

© 1995 CETCON. Inc. All Rights Rese Ned 

29.43 

BAROCAl. W · 
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Lab Analysis 



BTU3 Ver3.0-FUEL GAS HEATING VALUE PROGRAM 
WRITTEN BY RANDALL J. SWEDEEN 
CETCON , INC . 

7/18 /96 8:00 AM 

COMPONENT 

METHANE, CH4 , C1 
ETHANE , C2H6, C2 
ETHYLENE, C2H4, C2-
PROPANE , C3H8, C3 
PROPYLENE, C3H6, C3 -
ISO - BUTANE , IC4H10 , IC4 
N-BUTANE , NC4H10 I NC4 
BUTYLENES , C4H8, C4 -
ISO-PENTANE , IC5H12, IC5 
N- PENTANE , NC5H12 , NC5 
PENTENES , 1-C5H10 , 1-C5-
HEXANE , NC6H14, NC6 
OXYGEN, 02 , 
NITROGEN, N2 , 
HYDROGEN, H2 , 
CARBON MONOXIDE, co , 
CARBON DIOXIDE , C02 , 
WATER, H20 I 

BENZENE,C6H6 , 
TOLUENE , C7H8 , 
ETHYLBENZENE , C8C10 , 
XYLENE ,C8C10 , 

FUEL GAS COMPOSITION 
TOTAL - ARDMORE 

MW MOLE%-

16 . 0 19.500 
30 . 1 7.500 
28 . 0 5.600 
44 . 1 5 .500 
42 . 1 5.600 
58 . 1 1 . 500 
58.1 3 .20 0 
58 . 1 0.400 
72 . 2 0 . 800 
72 . 2 0 . 400 
70.1 0 . 000 
86.2 0 . 500 
32 . 0 0 . 000 
28 .0 3 . 400 

2 . 0 46 . 000 
28 . 0 0 . 000 
44.0 0 . 100 
18 . 0 0 . 000 
78 . 1 0 . 000 
92 . 1 0 . 000 

106 . 2 0.000 
106.2 0 .000 

BTU 
(LHV) (HHV) 
177 .3 196 . 9 
121 . 4 132 . 7 

83 . 9 89.6 
127 . 4 138.4 
122 . 2 130 . 7 

45 . 0 48.8 
96 .4 104 . 4 
11 .5 12.3 
29 . 6 32.0 
14 . 8 16.0 

0 . 0 0.0 
22 . 0 23. 8 

0 .0 0 . 0 
0 . 0 0 .0 

126.0 149.0 
0.0 0 . 0 
0 . 0 0.0 
0 . 0 0.0 
0 . 0 0 . 0 
0.0 0.0 
0.0 0.0 
0.0 0.0 

********************* ** ******************************* ***** ****** 
TOTAL 

FG TEMP(F): 70 
FG PRES(psia) : 14 . 7 
FGmw(lb/lb - mole) : 17 . 9 
DENSITY (lb/scf) : 0.046 

100 . 000%- 977 . 5 
(LHV) 

1074.7 
(HHV) 
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GAS CHROMATOGRAPHY 

(MOL %) PAGE Nl 

PRODUCT H2 

RECONT OFF GAS f ~~.~ 
.. 

LSR 

RECONT BTMS ' NATURAL GASOLINE 

SAT DE PROP BTMS • 

SAT DEETH OH GAS 

SAT PROPANE . 
REF LPG TO SAT GAS 

REFINERY FUEL GAS ' ilia. D 
NATURAL GAS 

CRUDE FLARE GAS 

MEROX VENT GAS 

DEETH CHARGE ' 
DEBUT CHARGE 

. 

DHDS RECYCLE H2 'I~.\ 

LPFLASH GAS '181,) 
STRIPPER OFF GAS I lS1.~ 

SCOT H2 FEED 

CITY GAS 

AAGFEED 

SWS MIXED FEED 

DHDS FLARE -

02 N2 Cl co C02 

4- t7~.1 JD,tJ ~ 1.1.-J 

.) Ll ,l ~.0 

. 3. 4- R.tJ" I\ 

JJ_] 
\ 

~,I 

,;)._ IJD ,c;, 
,}._ IS.~ 

I vTilt rET ·~L...Eu .•. . NC. 
ARDMORE REFINERY 

C2- C2 C3 C3- IC4 NC4 

,I bl.o "7,~ I I ~.(., '7, 7 
, I ;_.I 

~""' ----:l L/ ·1. f-: /_ LJ ........ ,.... 

~ - I ~~{,. l,i, ~ 
,) fi,s- lb~,D .~ 

o.l 119·3 0.2- oL{ 

S.io 75 5S S,b ILS 3. ).__ 

1~3 ~).( I/ 1.'1 1.!2. 2. 

l.t fO.)- ~~ 13' t 

i.~.D ,S \ ,\ 
IJ.~ d..~ ,). 

L~~\ S . l. .~ s . 

-

BTU SUL 
C4- 1 .3-B ICS NCS C5- C6+ H2S ~U F1 SPG PPM 

.3.D l~.lJ lj,l)" )..,D IJ).? 1, 0~ 
~ , 1 liD 1 lfl vC.G 

lZ-3 l'l.u t7 j .~ II~~~ 

I L/,o o.5 ,j~ 

/Sb l~h /,3b 

---------
~'I 

/ 
v """-' 

"" .~ -~ ,(} ,(s M'l .b)-,. \ 
\ 

" 1--- _[___/ 
/ I/ 

tJ.l/ tJ.] . .53 
3-,3 "3,~ lfn~ ;o ,b3 

s ,)_,_ .'f ~ Ill 
'-/ . )._ It~ so 38' 

.tt II .. D lJ.b .4S 
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Cetcon, Inc. 
Total Petroleum 

7/18/96 

Analytical Report 
0796-17 

Hydrogen Sulfide, Carbonyl Sulfide & 
Carbon Disulfide 

Enthalpy Analytical, Inc. 
321 1 Bramer Drive 
Raleigh, NC 27 604 
919/850-4392 



S mmary of Resu ts 



Cetcon!Total Petroleum CJ-1593 

SJE 0796-17 

TRS Verbal 

3 08/09/96 

Hydrogen Sulfide Carbonyl Sulfide Carbon Disulfide 

Test #4 1 < 0.421 < 0.421 < 0.421 

Test #4 2 < 0.421 < 0.421 < 0.421 

Test #4 3 < 0.421 < 0.421 < 0.421 

Average . < 0.421 < 0.421 < 0.421 
·=:::.:::::::::::-: .. 

'" .. ·";-:::::-.... 

Test #5 1 < 0.421 < 0.421 < 0.421 

Test #52 < 0.421 < 0.421 < 0.421 

Test #5 3 < 0.421 < 0.421 < 0.421 

Average < 0.421 < 0.421 < 0.421 
-·-·-·.·.·.-----.--

Test #6 1 < 0.421 < 0.421 < 0.421 

Test #6 2 < 0.421 < 0.421 < 0.421 

Test #6 3 < 0.421 < 0.421 < 0.421 

Average < 0.421 < 0.421 < 0.421 

ENTHALPY analytical. inc. ,..,, • 
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-
.. · '-AJf#.'j)~9,f;:t--=C:..::e.::tc:..::o.::n!T:....:...;o:..:La=· ':...:P:...:et::.:::.:ro::.:.le::.:u::m::__-l 

. · _,. Aha~~;:t--s::.::J-=E-----------1 
l>.ll.ral!jcfe~::I-..:.T.::R=S--------1 

... , -:~· #:·Sai:itill~s~ 3 

Hydrogen Sulfide -- Calibration 

Atea ·.,,. Area 

.. .Count.#2 -Goillit#J.· 

2 .00 

4.00 

8.00 

Hydrogen Sulfide -- Analysis 

SampJe 

fderu:jfication 

Test 114 1 

Test 114 2 

Test 114 3 

Test 115 1 

Test 115 2 

Test 115 3 

Test 116 1 

Test 116 2 

Test 116 3 

< 

< 

< 

< 

< 

< 

< 

< 

< 

·:: 

76 

246 

838 

. 'Area .. ,, 

coum·#I. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

82.4 

254.9 

825.3 

Dilrit.ion 

Ratio 

1 

1 

1 

1 

1 

1 

1 

1 

1 

ENTHALPY ana lytic a l . i n c. l'a&•: 1 

70 .87 

259.8 

912.9 

THC 
·.,: 

.Readout ':· ·· 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

. A:r~ ·C OUJll . -: . PJ:~Cfictell 

' , __ ,,,,,Av.b·ag~:::;:: ... , •. ,h:cine~i;~tiou 

:·:·:.;· .... 

)·· Ave. 

A tea-:'. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

76 

253 

859 

-~~f 
Adius'ter , 

1 

1 

1 

AVG 

1 

1 

1 

AVG 

1 

1 

1 

AVG 

2 .00 

3 .98 

8.02 

· do~~enir· uo~ 
.: ... ._.,,,_,_, PPft1 

< 0 .421 

< 0 .421 

< 0 .421 

< 0 .421 

< 0 .421 

< 0 .421 

< 0.421 

< 0 .421 

< 0.421 

< 0.421 

< 0.421 

< 0.421 

: 

C :IENTHAl.PYIJOBSi t996\J<J796\0796· 17107%- 17.WB2 16: I I 08:09 



Carbon Disulfide -- Calibration 

· oncen~ralio~ · 

2.00 

4.00 

8.00 

Carbon Disulfide -- Analysis 

Cetcon!Total Petroleum 

SJE 

TRS 

3 

. . ·.-... ·.··- . •,•,•, •,•,•,·, , · 

·. _.::,.,. Area 
COP~(#! 

76 

246 

838 

1 ,, Ai~ ,::_,. &ea:i:">t : .. 
. :.:.-

· .. ¢~~nt=#i . ... ·•· C<\lip_~=~ol ::': 
82.4 70.87 

254.9 259.8 

825.3 912.9 

·:Cli~qt:';f:.- CJ-1 593 

e.~~~ii~it,fl---..::.0.:...:79:...::6:....:-1:..:.7 ___ __ -11 
·;=·•::Jl(f#!' Verbal 

.. ::Dat¢:' 08/09/96 

:.,:Aj~_ G<)unt. 

. Avera~e 

76 

253 

859 

.::-. 

·:::ifif~di~- ' 
=" ·:c()n'Uotratitil 

2.00 

3.98 

8.02 

· .. -:=--·._:,·.-.· ·.,., ..... .... ... . .. . . ---- ······· . ~ .. ... .. 

& rtcentratiou 
.. 

Sample Area Dilution ·•'•· _. Tf{C 
.. 

A v- ~ange 

Identification Count #1 Ratio Readout 
-:-··· 

.:"'::O::_ :Are.a ... -Ad luster . •·•: ,.'piJm 

Test #4 1 < 5 I N/A 5 1 < 0.421 

Test #4 2 < 5 1 N/A 5 1 < 0.421 

Test #4 3 < 5 1 N/A 5 1 < 0.421 

AVG < 0.421 

Test #5 1 < 5 1 N/A 5 1 < 0.421 

Test #5 2 < 5 1 N/A 5 1 < 0.421 

Test #5 3 < 5 1 N/A 5 1 < 0.421 

AVG < 0.421 

Test #6 1 < 5 1 N/A 5 1 < 0.421 

Test #6 2 < 5 I N/A 5 1 < 0.421 

Test #6 3 < 5 1 N/A 5 I < 0.421 

AVG < 0.421 

ENTHALPY a n a lytica l. inC .Pngc 1 
( :1ENT1-1ALPY\JOBSII996\J0796\0796- 1710796-17. WB2 16:08 08/09 



Carbonyl Sulfide -- Calibration 

2.00 

4.00 

8.00 

Carbonyl Sulfide -- Analysis 

Test #4 

Test #4 2 

Test #4 3 

Test #5 1 

Test #5 2 

Test #5 3 

Test #6 1 

Test #6 2 

Test #6 3 

< 

< 

< 

< 

< 

< 

< 

< 

< 

246 

838 

5 

5 

5 

5 

5 

5 

5 

5 

5 

82.4 

254.9 

825.3 

ENTHALPY analytical. inc r'"" , 

259.8 

912 .9 

N!A 

NIA 

N!A 

N/A 

N!A 

N/A 

NIA 

N/A 

N/A 

5 

5 

5 

5 

5 

5 

5 

5 

5 

253 

859 

2.00 

3.98 

8 .02 

< 0 .421 

< 0.421 

< 0.421 

AVG < 0.421 

< 0.421 

< 0.421 

1 < 0 .421 

AVG < 0.421 

1 < 0.421 

< 0.421 

< 0.421 

AVG < 0.421 



Narrative Summary 
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Enthalpy Analytical Narrative Sun1mary 

Company: Cetcon/Total Petroleum . Enthalpy#: 0796-17 

Client#: CJ-1593 
PO# Verbal 

Cu!i1ody 

Separation/ Analysis 

Cbromatogra[Jhic 
COJiditions 

Reproducibility 

Quality of Data 

Additional Notes 

Analyst: DMB 

Parameter: TRS 

Samples were picked up on 7118/96 after being relinquished by Kelly Sandberg 
of Cetcon, Inc. and received by Steve Eckard of Enthalpy Analytical, Inc. The 
bag samples were at ambient temperature and impinger samples chilled upon 
receipt with no visible container problems. Samples were kept under lock with 
access only to authorized personnel of Enthalpy Analytical, Inc. prior to and 
during analysis. 

The following compounds were quantified from the bag samples: hydrogen 
sulfide (H2S), carbonyl sulfide (COS), carbon disulfide (CS2). 

All samples were separated using aRTX-160M x 0.53 rnm capillary column all 
compounds chromatographed well. 

All samples were analyzed using a 5890 Hewlett Packard gas chromatograph 
with flame photometric detection . · 

Initial temperature: 
Ramp: 

Net Run Time 
Pressure Constant: 

Detector temperature: 

55°C 
l2°C per minute to _140°C hold for 2.00 min. 
10.0 minutes 
9.0 psi at 55° 
225 °C 

Ali standards were within I 0% of their tag value. 

OK 

No COS or CS2 standards were available on the day the samples arrived. 
Therefore, H2S was used to calibrate the 'instrument. COS and CS2 were 
injected later to verify the retention times. No hits were recorded for either 
compound. Detection limits are based on the H2S calibration. 

ENTHALPY an e1 ty ticat . inc . 
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===========~=================================================================== 

Area Percent Report . 
=============================================================================== 

-(
·.3 :ile Name 
._;raLor 

Instrument 
Sampl e Name 
~un Time Ba r Code : 

C: \HPCHEM\l\DATA\ C02\ NV- F0 12 6 . D 
SJE Page Number 
HARPO Vi al Ncmber 
) _ 6 Jii@W:c:::ci»1 lc/'("/'\(', ......... -{..' .... <.. I nj ect ion Number 

c~~~ Sequence Line 
Acqu ired on 09 Aug 96 
Report Creat e d on : 09 Aug 96 

11 : 29 AM 
11 : 35 AM 

Instrument Me tho d : 
Ana l ysis Method 

Sig. 1 in C: \HPCHEM\ 1 \DATA\C02\NV-F0126 . D 

1 

0796 - 0lA . MTH 
0796- 0 lA . H I-1 

Pk# Re t Time Area Height Type Wid t h Area % 
~ l--- l---------- l-------------- 1- - --------- - --l ---- l------- --l -------- -- l 

1 1 . 788 184 54 3514 P~ C.072 0 . 0093 
2 1 . 990 7 . 94796E+00 7 1 . 374 49E+007 HH 0 . 09 0 39 . 93 1 3 
3 2 . 103 5 . 06066E+007 1 . 18469E+0 0 7 HBA 0 . 07 1 25 . 4252 
4 3 . 863 6 . 89364E+007 1 . 16363E+0 07 PV 0 . 098 34 . 63 43 

_ Total area = 1 . 9904 1E+008 

================================================~============~================ 
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Sample Custody 



CETCON, Inc. 

CHAIN OF CUSTODY 

JOB NO:CJ-1593 DATE(S) SAMPLED:~ _ ___ 7_-_1_::_8_-~96::__ _ _ _ 

CUSTOMER:Total Petroleum, Inc. NUMBER OF TESTS: 3 
- - --- -------

UNIT:SRU 
-------------------

DATE RESULTS REQUIRED: ASAP 
--------~~------

LOCATION:Ardmore, OK 

1 I NO. OF 

I DESCRIPTION · CONTAINERS H2S cos c~ BTEX 

Tedlar Bag Gas Sample 3 X X X 
I 

I 

I 
I 

I I I 
i I j 

I 
i i I ! 

I I I I 

I 

' I I I 

I I I I I ! ! I 
I I 

I I I 

I I I I 
T I I ' I ! I ! I I ! 

I I ! I I I i 
I ' l 

SPECIAL INSTRUCTIONS OUTSIDE ANALYSIS 

Analyze for TRS compounds using RM-15 FIRM : Enthalpy Analytical 
------------~--~------------

ANALYSIS FOR CETCON,INC -------------------------
DATE TAKEN ---------------------- --

I SAMPLE NO. I TIME I DATE I LOCATION I RECOVERED BY I 
C4 : 1008 7-18-96 TRAILER I LKS/RAS 

C5 I 1150 7-18-96 TRAILER LKS/RAS 

C6 : 1335 7-18-96 TRAILER LKS/RAS 

j 
I 

SAMPLES REC 

SAMPLES REC'D 

SAMPLES ANA 

EIVED BY: P/44--~ FOR TRANSPORT TIME : l5?,Q ~:~:~' AT LAB BY: /~j W"' TIME: t e£.(90 
/V (/ 

, 
TIME: 

LYZED BY: 
DATE: 

- ---

v 
'- 18-Jul-96 

© 1992 CETCON, Inc. All Rights Reserved 
C HAINCUS.WK1 



Chromatograms 



.... 

Operata~-

Description 
File 
Date 
Time 

·-:::!() .. OOUm',..' 
Re tent ion 

Cetcon 
CC:TCN-27.CHF: 
07/19/1996 
18:46:58 

, U(i (ltrti ____ __.; 

~-- ·· ········· -·- ····· -········ ··--·-·--·············- -- ···· ······~ ::- .............. .... ·········--··· ···········- -·-· ········ ·- ........... ··· ··-················· ·--··········· ........ ··········---····· ······-···- ··············-·-··-······· ---- ··· .. ! 

3[ 

3. 555! 

61-------· 

·:i-

., 
-;: 

·t: '' 

· , ., 

········ ············ - ······ ·· · 

6. ,J 1 b L. .. ·············-·····-··· ~· "··· ··· ·····-·············"'' __ _ ···········--·····-i:::::: ....... ~: :· · :=-~--==~:: : : ... : .. 

Cornponerrt Retention Area 

.,.._ 

! •• : ,- -·,,···· . . , ~---< 

.. --- ---------- - - ---------------·---~- - - · ·· .. ···· - -·· ..... ______ ..! 

c--=· ..... 

=-:· 1 ·."J • .i. 



2 

-

Operator 
Description 

File 
Date 
Time 

Cetcon 
CETCN-26.CHR 
07 / 19 / 1 9 96 
18: 3 3:35 

,, ___ ,,_,. ____ ,_,,,,_,, ... ____ ,,,,_ .... _ .. ,.,..... ''""·--·!."' ... -........ --.......... .. .. -. 

31. . . 

41 .... . 

:. !··"· . 

. ........ t_~-----······ ---····· ·- --·······-···--- ---------·--

Component Hetention 

I \ _ ~_·. s F~ •.:::· " !. ... :. 

1 

.. ' a. i 



Oper a tm-
Description 

File 
Date 
Time 

F:etentian 

'!!.. ... 
~I 

3]._, ... 

5!···-----

b/········ 

i. ____ ....... . 

Component 

0 

Cet c on 
CETCN-25.CHR 
07/19/1996 
18:26:56 

.; 
·I 

A 
I 

; 
· I· 

. ! .. 

F~etenti o n 

:1 - -. 
.~[ ~.d 

·-· ... .. -- -~·- · - .......... - ...... ,,. _ __ , ____ ___ _______ ______ ,,, ....... .. ................. ,. _ ___ ___ .. . ···-· ···· ··· I 

! 

Area 

l) . !)() 



..... 

Operator 
De:::.cription 

File 
Date 
Time 

···- 2: () :• ::) .:) () ro ·. __ ) 

Cetcon 
CETCN-24.CHR 
G7/ i9/1996 
18:21:13 

j·--·--···-··--···---········--------------- -······--····T· .. . ........... ____ ......... - --------------······ ··-----------···--··------··· ................ ...... . ................ ................. .. .............. ... ··- ··-· ......... , 
I 

l l····•"' 
'I 

7 ' 
-~· ; . . 

.j i ..... . 

J.: c~mponent 

0 

.I' 

.i ·.r 

.i 

······ ·· ······-· ········-'·············· · ······-······· ··· ·-·-······ -·····---.. -· .. ----·······-·····--------· .. ····----- -··· ·············-·····- -···--.. - - ··-·- ---- - -- - ---·-·-· ·---~---· ........... .. i 

h:et en t ion Area. 

0 . (H) 



8 

DE5.criptic.n 
Fi l e 

T i ;T:2 

C: . .:: c ;:or: 
CETCN-2:-s.CriR 
C7 /19/ 19S.:J 
18;.1 2:.':::.7 

!·-····-----~··-··-- - -------················--.. ·-~·-· --· 

0.5b61 

lJ·· ·· 

2i······· 

:;I 

·'! 

·! 

61- · -

k ..... 

Comp onent Retention 

1 

······-··--~~ ~- .... i 

!0, :· 

Ar- ea 

10.78 



Cip e~-ator 

Description 
File 
Date 
Time 

Cetcon 
CETCN-22.CHR 
07/19/19'7.'!:::-
18: l)5: 22 

----····-·-·-·-----·--- , , , , _________ ,.,_,,, ________ , , __ , ,., .. ,,.,,.,, ....... ... ... ,, .. "'"""" """ " """""". " " "" " """ " --- -. -·. 

. ':; ...... 

li -· 

3! 

·'I 

S, f.:::· 

ll ---
li i t'd 

--· - ..... , ,, .... ______ -----------, 
5.8 



Operator 
Description 
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NOMENCLATURE 

General Equations 

A
5 

Stack cross sectional area, sq. in. 
BAF Bias adjustment factor (Part 75) 
CF Cubic feet 
Cactj Emission concentration corrected to 15% 0 2 on a dry basis 
Cct Emission concentration (ppm), dry basis 
Cctcorr Emission concentration corrected to 15 % 0 2 on a dry basis 
CE Calibration Error check percentage (Part 75) 
CF Wet gas meter orifice correction factor 
CFM Cubic feet per minute 
Cp Pitot tube coefficient 
CPM Particulate matter concentrations, lb/dscf 
D Stack diameter, in . 
De Equivalent stack diameters for rectangular ducts, in . 
DGM Dry gas meter 
D N Nozzle diameter, in. 
E Emission ratio, lb/MMBtu 
% EA Percent of excess air 
Fct Fuel factor or F-factor, ratio of flue gas volum~ to fuel volume, dscf/MMBtu 
Fe Fuel factor , ratio of C0 2 volume to fuel volume, dry basis 
F

0 
Fuel factor, based on ratio of C0 2 volume to 0 2 volume, dry basis 

Hg Mercury 
%1 Percent isokinetic 
Kp Pitot tube constant, 85.49(ft/s)[(lb/lb-mole)(in . Hg) I (0 R) (in. H 20)] v, 
L Length, in . 
L Volume of fuel loaded, liters during Subpart XX testing . 
LE Linearity Error check percentage (Part 75) 
M 0 Volume fraction of dry gas 
MW d Dry molecular weight of stack gas, gig- mole (lbllb-mole). 
MT Total Particulate, mg 
MW Molecular weight of flue gas 
MW 0 Molecular weight of dry flue gas 
%M Percent moisture 
%0 2 Percent oxygen in flue gas, dry basis 
%0 2ct Percent oxygen in flue gas, dry basis 
P8 Barometric pressure , in . Hg 
Pbar Barometric pressure at sampling site, mm Hg (in . Hg). 
PM Particulate matter emission, lb /hr 
PM Pressure drop across orifice , in . water 
P5 Stack static pressure , in. water or in. Hg 
6.P Stack gas velocity head, in. water 
PPM Parts per million 
Q A Actual stack flow , acfm 
Q 5 Dry stack flow, scfm 
Q Heat input on higher (HHV) or lower (LHV) heating 

fuel 
RV Reference value or protocal gas value (Par1 75) 

'--------------- (t)j~@fl!J 

value, MMBtu/hr 
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..... 

SCFM 

TM 
TR 
Ts 
VM 

VMstd 

Vs 
Vw 
V Wgas 

v sei 

voc 
w 
X em 

Standard cubic feet per minute 
Mean gas meter temperature, °F or 0 R 
Test run time, min. 
Average stack temperature, °F or 0 R 
Volume of dry gas at meter conditions, scf 
Wet gas meter volume in std conditions, scf 
Stack flow velocity, fpm 
Total water collected, gm 
Volume of moisture in flue gas, scf 
Volume of voc/air exhaust from vapor recovery unit, cubic meter 
Volatil~ organic compounds (THC) concentration (Subpart XX) 
Width, in. 
C0 2 correction factor for 15% 0 2 (Method 19) 

~------------©~@[l[J 
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EQUATIONS 

1. Stack cross sectional area, sq. in 

A = ~ • D 2 
s 4 

D = 
2 L W , equivalent stack diameters for rectangular ducts. 

e (L+ 'W) 

2. Dry gas volume samples at standard conditions (29.92"Hg, 528°R) 
VMstd = 17.64 VM[(PB + (PM/13.6))/TM] 

3. Water vapor volume collected at standard conditions, scf 

V Wgas = 0.04715 • V W 

4. Percent moisture content 

%M = VWgas/(VMstd + VWgas) • 100 

5. Dry gas mole fraction 
MD= (100-%M)/100 

6. Dry molecular weight of stack gas 
MWD = (%C02 • 0.44) + (%02 • 0.32) + (%N2 • 0.28) 

7. Molecular weight of stack gas 
MW = MD • MWD + 18(1-MD) 

8. Stack velocity, fpm 

V5 = Kp • 60 • C p(T5 /(P5 • MW))'1• • Avg(Ll p:•) ; KP = 85.49 (pitot tube constant) 

9 . Volumetric flow at stack conditions, ACFM 
QA = (V5 • A5 )/144 

10. Volumetric flow at standard conditions, SCFM 

Os = 0.1225 • Vs • MD • Ps • AJTs 

11. Percentage of excess air 
%EA =100 • (%02 -0.5 • %C0)/(0.265 • %N2 -%02 + 0.5 • %CO) 

12. Stack pressure, "Hg 
Ps = PB + P5 (in water)/13.6 

L----------------------©~©!M J 



13. Particulate matter concentrations, lb/dscf 

C pJ_lbfdsc.fJ = 2.205 (10-6
) • MT (mg)/ VMstd(sc.fJ 

14. Particulate matter emission, lb/hr 
PM(lbfhr) = CPM(lbfdsc!J • SCFM • 60(miDjhr) 

15 . Emission ratio, lb/MMBtu 

E(lb/MMBtu) = lb/hr emission 
MMBtujhr 

16. Fuel factors or F-factors (CFR Method 19) 

Fd = 8710 (Natural Gas) ; Fd = 9780 (Bituminous Coal) ; Fd (CFR 60, Table 19-1) 

F = [ 3.64•(%/l)+ 1.53•(%C)+ 0.57•(%S)+ 0.14•(%N)- 0.46•(%0) ] (106
) 

d GCV 

17 . Emission ratio (F-factor method) 

E(lb/MMBtu) = Cilbfscj) • Fd • [20/(20.9- %0u)1 

E(lbjMMBtu) = Cilbfscj) • Fd • [100/(%COu)1 

18 . Nitrogen oxide emission, lb/hr 

NOx(lb/hr) = 7.17(10-6
) • SCFM • NO/ppm) 

19. Nitrogen oxide emission for F-factor method 

NOx (lbfhr) = E • Qin 

20. Carbon monoxide emissions, lb/hr 

CO(lbfhr) = 4.36(10-6
) • SCFM • CO(ppm) 

21. Carbon monoxide emission for F-factor method 
CO (lbfhr) = E • Qin 

22. Sulfur dioxide emissions, lb/hr 

S0
2
(lbfhr) = 9.97(10-6) • SCFM • SOz(ppm) 

23. Sulfur dioxide emission for F-factor method 

S02 (lb/hr) = E • Qin 

EQUATION.RPT 
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24. Total Hydrocarbon emissions (non-methane), lblhr 

THC(lbfhr) = 6.87(10-6
) • SCFM • THC(ppm) ; [Reported as propane] 

THC(lbfhr) = 1.87(10-6) • SCFM • THC(ppm) ; [Reported as carbon] 

25. Total Hydrocarbon (non-methane) emission for F-factor method 

THC (lbfhr) = E • Qin 

26. Carbon dioxide (C02) emissions, lblhr (Part 75) 

C02 (lbfhr) = 1.90 (10-5) • %C02 • (SCFM) 

27 . Dry Emission Concentration Oxygen Correction factor 

( %02 c des " d - 20.9 ) C = C orr, rre 
d Carr d (20_9 _ %O ) 

2d, measured 

28 . Percent isokinetics 

29. Engine emission ratio, grams/HP-hr (TACB) 

E (grams/HP-hr) = Emission(lb/hr) • 454(gramsflb) 
Engine HP 

30. Bias Adjustment Factor, BAF (Part 75) 

BAF = 1 + I d I 
I CEM I 

3 1. Bias Adjustment (Part 75) 

CEMADJ = CEMi • BAF 

32. Linearity Error (Part 75) 

I RV- CEMi I 
% L E = • 100 

RV 

33. Calibration Error (Part 75) 

I RV - CEM I 
r • 100 % C E = 

EQUATION .RPT 
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34. Emission concentration correction to 15% 0 2 (CFR Method 19) 

(5.9) c adj = c d • _ _ .o_____:_ __ 

(20.9 - %02d) 

c~ - cd • [ :~~,] 
35 . Fuel factor for CO 2 diluent measurements, F 

0 

F. - 0.209 • [ ~: l 
36. Ratio C0 2 volume per GCV gas volume, Fe 

Fe = 1040 (Natural Gas) ; Fe = 1800 (Bituminous Coa[) 

[ 
321(103

) • %C l . . Fe = ; ( optlonal C02 flue gas ratzo) 
GCV 

37. VOC emission concentration reported as propane, mg VOC/liter fuel (Subpart XX) 

E ( mg/e ) 
1.83 (106

) • vsei (scm) • vocout(ppm) 

L foello<UUd (liters) • (10-6
) 

K VOCpropane gas density = 1.83(106
) , mgfcm 

EQUATlON RPT 
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Total Petroleum 

PERMIT TO CONSTRUCT 
AIR POLLUTION CONTROL FACILITY 

SPECIFIC CONDITIONS 

Sulfur Recovery Unit Expansion Permit No. 95-506-C 

The permittee is authorized to construct in conformity w1th the spec1fications 
subm1tted to Air Quality on November 28. 1995. and analyzed in AQ"s Evaluation 
of Permit Application No. 95-506-C. dated December 4. 1995. Commencing 
construction or operations under this permit canst itutes acceptance of. and 
consent to. the conditions contained herein: 

1. Points of emissions and emission limitations for each point: 

A. Fugitive VOC Emissions (All from New Sources) 

Emissions 
Points 

Emissions Number of 
Factor Sources 

(lb/hr/source) 

Va lves (gas/vapor) 0.0591 

Valves (lt liquid) 0.0240 

Valves Chvy liquid) 0.0005 

Pumps (lt liquid) 0.2513 

Pumps (hvy liqu1d) 0.0463 

Flanges 

Compressors 

Pressure-reliefs 

Process dra1ns 

Junction boxes 

0.0006 

1.4021 

0.3527 

0.0331 

0.0331 

707 

412 

338 

27 

7 

2914 

3 

22 

69 

3 

Average 
voc 

Content 

38.44% 

52.81% 

23 .14% 

58.35% 

22.59% 

42.72% 

28.33% 

61.64% 

100.00% 

100.00% 

Control Fugitive 
Efficiency Emissions 
Percent lb/hr ii£Yl 

92% 

80% 

0% 

88% 

0% 

0% 

99% 

99% 

80% 

80% 

1.28 5.63 

1.04 4.57 

0.04 0.17 

0.48 2.08 

0.07 0.32 

0.75 3.27 

0.01 0.01 

0.05 0.21 

0.46 2.00 

0.02 0.09 



Specific Conditions Permit No. 95-506-C 2 

B. Point Sources 

Source OescriQtion Capacity PM S02 NOx voc co 
ill ~MMBTUH~ lb /hr lb / hr lb/hr lb/ hr lb/hr 

lb/MMBTU 
(TPY) CTPY) .urn (TPY) .urn 

HI-501 SRU oxidizer 8.2 0.04 7.81 1. 23 0.03 0.17 
0.10 

0.16 34.20 5.36 0.14 0.75 

-- H-603 OHDS heater 109.8 3.92 0.107 11.77 0.41 5.82 
0.107 

3.95 17.15 51.46 1. 79 25.51 

H-6501 FCCU feed htr 80.6 2.87 0.12 9.67 0.30 3.74 
0.12 

2.90 12 .59 42 .36 1. 31 16.39 

H-6502 FCCU stripper 47.5 1. 69 0.107 5.08 0.18 2.21 
0.107 

1.71 7.42 22.26 0. 77 9.66 

H-15001 hydrogen plt 293.3 3.80 0.037 10.85 0.80 8.80 
0.037 

5.78 16.63 47.53 3.51 38.54 

2. Upon 1ssuance of an operating permit. the permittee shall be authorized to 
operate the facility 365 days per year. 24 hours per day, 8.760 hours per year. 

3. NESHAPS 40 CFR 61 Subpart FF affects the wastewater discharge from the system. 
The permittee shall comply with the applicable sections: 

a. 61.340 . Applicability 
b. 61.341. Definitions 
C. 61. 342. Standards: General 
d. 61.343. Standards: Tanks 
e. 61.344. Standards: Surface Impoundments 
f. 61. 345. Standards: Containers 
Q. 61.346' Standards: Individual Drain Systems 
h. 61.347. Standards: Oil-Water Separators 
l . 61.348 . Standards: Treatment Processes 
j . 61. 349' Standards: Closed Vent Systems and Control Devices 
k. 61.350' Standards : Delay of Repa1r 
l . 61.351. Alternative Standards for Tanks 
m. 61.352. Alternative Standards for Oil-Water Separators 
n. 61.353. Alternate Means of Emissions Limitations 
0. 61.354. Monitor1ng of Operations 
p. 61.355. Test Methods. Procedures. and Compliance Provisions 
q. 61 .356 . Recordkeeping Requirements 
r. 61.357. Reporting Requirements 

...... 
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Specific Conditions Permit No. 95-506-C 3 

4. NSPS 40 CFR 60 Subpart GGG applies to the following affected facilities added 
by the modification : each compressor. valve. pump. pressure relief device. 
sampling connection system. open-ended valve or line. and flange or other 
connector in VOC service. The permittee shall comply with the following sections: 

a. 60.590: Standards. general 
b. 60.591. Definitions (inc luding the applicable definitions contained in 
Subparts A and VV of Part 60) 
c. 60 .592. Standards (including the following sections of Subpart VV): 

i. 60.482-1: Standards. general 
ii. 60.482-2: Standards. pumps in light liquid service 
i1i . 60.482-3: Standards. compressors 
iv. 60.482-4: Standards. pressure-relief devices in gas/vapor service 
v. 60.482-5: Standards. sampling connection systems 
vi. 60.482-6: Standards. open-ended valves or lines 
v11. 60.482-7 Standards. valves in gas/vapor or light liquid serv1ce 
viii. 60.482-8: Standards. pumps and valves in heavy liquid service. pressure 

relief devices in light liqu1d or heavy liquid service. and flanges or 
other connectors 

i x. 60.482-9: Standards. delay of repair 
x. 60 .482-10: Standards. closed vent systems and control devices 
xi. 60.483-1: Alternate standards for valves- allowable percentage of valves 

leaking 
xi i . 60.483-2: Alternate standards for valves- skip periods of leak detection 

and repair 
xi1i. 60 484: Equivalence of means of emissions limitation 
x1v. 60.485: test methods and procedures 
xv. 60.486: Record keeping requirements 
xvi. 60.487: Reporting requirements 

d. 60.593: Exceptions 

5. NSPS 40 CFR 60 Subpart 000 applies to the individual dra1n system and 
aggregate facility for process wastewater collection and treatment . The permlttee 
shall comply with the applicable sections: 

a . 60.692-2: Standards. individual drain systems 
b. 60.692-3: Standards. oil-water separators 
c. 60.692-4: Standards. aggregate facility 
d. 60.692-5: Standards. closed vent systems and control devices 
e. 60.692-6: Standards. delay of repair 
f. 60.692-7: Standards. delay of compliance 
g. 60.693-1: Alternative standards for individual drain systems 
h. 60.693-2: Alternative standards for oil/water separators 
1. 60.694: Permission to use alternative means of emission limitation 
j. 60.695: Monitoring of operations 
k. 60.696: Performance test methods and procedures and compliance provisions 
l. 60.697: Record keeping requirements 
m. 60.698: Reporting requirements 



Specific Conditions Permit No. 95-506-C 4 

6. The new flare is subject to federal New Source Performance Standards. 40 CFR 
60. Subpart A. and shall comply with all applicable requirements for flares 1n 
40 CFR 60.18. The flare shall be monitored for the presence of a pilot flame and 
be operated with no visible emissions. 

7. As specified in 40 CFR 60.7Cb). any owner or operator subject to the 
provisions of NSPS shall maintain records of the occurrence and duration of any 
start-up. shutdown. or malfunction in the operation of the air pollution control 
equipment. 

8. As specified in 40 CFR 60 .7Cc). any owner or operator subject to the 
continuous emissions monitoring provisions of NSPS shall submit each calendar 
quarter a report of any excess emissions recorded during the calendar quarter. 
If no excess emissions occur. the permittee shall make a negative declaration 
for the quarter . 

9. As specified in 40 CFR 60.7Cd). any owner or operator subject to the 
provisions of NSPS shall maintain a file of all measurements and all other 
information required by this part recorded in a permanent file suitable for 
inspection. This file shall be retained on-site for at least two years following 
the date of such measurements . maintenance . and records. 

10. This is a permit to construct in accordance with and under the authority of 
the Oklahoma Clean Air Act and the rules promulgated thereunder. It does not 
relieve the holder of the obligation to comply with other applicable federal. 
state. or local statutes. regulations. rules. or ordinances. 

11. The permittee shall maintain a temperature indicating -recording instrument. 
certified accurate to ± 3 percent of temperature measured. to monitor the 
temperature of the gas leaving the combustion zone of the tail gas incinerator. 
This temperature shall be maintained at no less than 500°F. Any temperatures 
recorded below this level shall be reported with the semiannual report required 
by Specific Condition 18. 

12. No smoke. fumes . mi st. gas. aerosol. particulate matter. or any combination 
therefore of a shade or density greater than 10% opacity shall be discharged 
into the atmosphere . 

13 . The sulfur recovery unit is subject to federal New Source Performance 
Standards. 40 CFR 60 Subpart J - Standards of Performance for Petroleum 
Refineries. and shall comply with all applicable standards contained therein. 

14. All fuel-burning equipment listed in Specific Condition No. 1 shall be fueled 
with gas fuel containing less than or equal to 0.10 gr/DSCF H2S. H2S of the fuel 
gas shall be continuously monitored using a CEMS system which is certified in 
accordance with 40 CFR 60 Subpart J and 40 CFR 60 Appendices B and F. 

15 . The permittee shall maintain continuous emission monitoring systems to ensure 
compliance with the limitations of NSPS Subpart J for the SRU. The.mon1tors sha ll 
be quality-assured each calendar quarter using a cylinder gas aud1t as descr1bed 
in 40 CFR Part 60. Appendix F. 
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16. Upon commencement of construction. Permit No . 91-160-0. w1ll become null and 
void. 

17. Within 60 days after achieving the maximum/design operating capacity of the 
proposed facility. but in any case not later than 180 days after initial 
start-up. compliance with the maximum allowable rates for the pollutants sulfur 
dioxide (S02). total reduced sulfur compounds (TRS). hydrogen sulfide (HzS). and 
any stack plume opacity limitations. listed in Specific Condition 1 for the SRU 
shall be demonstrated by performance testing. Operating loads during the 
performance test shall at a mini mum equal 80% of the capacity for which 
permitting authorization is sought when processing feed gas of representative 
composition. Test methods shall be those set out in 40 CFR Part 60. Appendix A. 
plus related procedures incorporated by reference: 

Method 1. Sample and Velocity Traverse 
Method 2. Stack Gas Velocity and Volumetric Flow Rate 
Method 3 or 3A. Carbon Dioxide. Excess Air and Dry Molecular Weight 
Method 4. Moisture in Stack Gases 
Method 6 or 6C. Sulfur Dioxide Emissions 
Method 9. Visual Determ1nation of Opacity j 
Method 16A . Reduced Sulfur Compounds Emissions ~ .QJ.--tv.a vv..-~;rf-(4 -/ "'_--' 
Tutwiler Method /ASTM E-260. H2S Concentration in Ac1d Gas J () ~~ 

18. Following start-up. the permittee shall submit a written report of excess 
emissions to Air Quality semiannually. For the purpose of these reports. excess 
emissions are defined as emissions for any 24-hour period hav·i ng an average 
sulfur dioxide reduction efficiency les s than the minimum required by OAC 
252:100-31-25(c)(1). 

19. A means shall be provided for logging the time and rate /quantity of S02 
emissions produced by flaring during those start -up. shutdown and malfunction 
periods when the SRU feed input is shunted to the refinery flare system or an 
equivalent oxidation device. Following start-up of the facility, a summary of 
such flaring events shall be included with the semiannual excess-emissions 
reports . · 

20. Incineration and emission of sulfur dioxide during periods of acid gas 
flaring shall be subject to the reporting requirements of OAC 252:100-9. "Reports 
Requ1red: Excess Emissions Dur1ng Start-up. Shutdown and Malfunction of 
Equipment" Such flaring shall be subject to the prevailing state regulatory 
policy on excess emissions with regard to the time/quantity of such emissions 
allowable without penalty. 



PERMIT TO CONSTRUCT 
A!R POLLUTION CONTROL FACILITY 

(concinued ) 

Scandard Provision3 for Nev Source Performance Standards, Environmencal 
Proceccion Agency, Title 40 Code of Federal Regulations Par~ 60 

1. Notificacion of the dace conscruction is commenced poscmarked no lacer 
than JO days afcer such date. 

2. Notificacion of the ancicipated dace of initial scarcup poscmarked no 
more than 60 days nor less than 30 days prior to such date. 

3. Notification of the actual date of inicial starcup poscmarked vithin 15 
days after such dace. 

4. If a concinuous emission conitoring syscem is included in chis conscruccion. 
nocificacion of the dace upon ~hich tesc demonscrac~on of the syscem 
performance commences. along ~ith submitcal of the precesc plan. This 
nocification and pretesc plan shall be poscmarked not less chan 30 days 
prior to such dace. 

5. Performance tesc(s) shall be conducced by the ovaer or operator vithin 
60 days after achieving the maximum production race ac vh1cn the fac~i~y 
vill be operated, buc not lacer chan 180 days afcer che ~~ial scarcup. 
At lease JO days prior notice of the performance tesc dace shall be 
provided and a precesc plan submicced. 
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Robert A Stenberg 
Sr. Environmental Technician I Safety Coordinator 

QUALIFICATION SUMMARY 

During the past three years, Mr. Stenberg has been directly involved with 
hundreds of emission tests within the petrochemical , gas processing arrd utilitiy 
industries. He is familiar with EPA stack testing methods and field testing 
procedures. 

Mr. Stenberg is currently a Sr. Environmental Technician responsible for field 
instrument operations and maintaining field testing equipment. In addition, Mr. 
Stenberg is CETCON's Safety Coordinator and field safety representative. He is 
also responsible for CETCON's general safety concerns and- associated safety 
training. 

EDUCATION 

B.S. Geology, 1988, Stephen F. Austin State University, Nacogdoches, TX. 

Completed Petroleum Education Council 's Safety Instructor Training Program . 

Completion of Aetna's ASPER Industrial Hygiene Program. 

Member of American Society of Safety Engineers (ASSE) 

Member of American Association of Petroleum Geologists (AAPG) 

EXPERIENCE 

CETCON , Inc., Tulsa, Ok. - 3/93 to Present. 
Sr. Environmental Technician responsible for performing quality emission testing 
as an instrument operator and environmental testing technician. 

AETNA Life & Casualty, Houston, TX. and Tulsa, OK. 1/89 to 12/92 
Senior Engineering Representative responsible for evaluating and reporting on 
the insurability of commercial insurance customers and provided loss control 
services for AETNA customers in an effort to reduce accidents and injuries. Mr. 
Stenberg was responsible for communicating OSHA and NFPA code concerns 
with customers to maintain fire safety and workplace safety . 

L_ __________________________________ (~~~~~ 


