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SOURCE DESCRIPTION (OR SCC CODE) Gasoline/Fuel Oil Loading Rack with V.R.U.

CONTROL EQUIPMENT John Zink Adsorption/Absorption Gasoline Vapor Recovery Unit

DATE(S) OF TEST June 8, 1994

FINAL TEST REPORT RECEIVED ON July 5, 1994

POLLUTANT(S) TESTED Hydrocarbon

TEST METHOD U.S. EPA Reference Methods 24, 25B, 21 and 40 CFR 60 Subsection 60.503 (d)
TEST FIRM John F. Jordan Service Co., Inc.
EMISSION RATES*: .81# VOC/hour

ACTUAL 2.4 mg/liter ALLOWABLE** 30 mg/liter

OPERATING RATES*:

DURING TEST** 273,250 gal /6.6 hrs. MAXIMUM** 495,000 gals./6.6 hrs.

EMISSION FACTOR***
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emissions) specifies a limit of 0.25 1b.VOC/1000 gals. gasoline loaded (30.2
mg/1) loaded, also applicable are OAC Rule 3745-31-05, 40 CFR Part 60
subpart XX (NSPS). This source uses 2 Zink Charcoal vapor recovery unit
to control VOC emissions.

U.S. EPA Reference Methods 2A, 21, 40 CFR 60 Subsection 60.503 and 25B
were utilized. A total of 273,250 gallons of gasoline was loaded over a test
period of 6.6 hours. The emissions from this unit were 0.020 1bs.VOC/1000
gals. of gasoline (2.36 mg/1), this is less than the permit allowable rate of
0.25 Ib voc/1000 gals. gasoline loaded.

The permit allowable maximum throughput for the source is 1,800,000
gal/day (75,000 gals./ hr.). The average gallons per hour throughput during
testing was 41,527 gals./hr., which is 55% of the maximum rate. Loading
rack periods of heavy throughput were from 7:30-8:30 a.m. when 74,200
accountable gallons were loaded. During the period of 7:13 to 9:30 a.m.,
there was constant loading of at least one bay. A throughput of 74,200
gals./hr. during heavy loading, is 99% of the maximum hourly throughput.
A total of 44 trucks were loaded during testing. |

The Vacuum for the vapor recovery system reached 27" - 28" consistently.
The vacuum value is recorded. It'is a critical operating parameter. The
greatest maximum back pressure recorded during the testing was 10" H20,
this was while all arms were loading.  The maximum allowable back
pressure is 18",

A control unit efﬁciency of 99.5% was calculated fror‘n the average VOC
inlet and outlet concentrations of 24.5% and .14%. A total volume of 1755

cubic meters of air was exhausted from the control system outlet. Total mg
of VOC emitted 2,438,900 (about 53#).

testing had any leaks. Calculations of emission rate and gasoline
throughput was verified.



In conclusion, the data contained within this report is of sufficient accuracy
and precision to determine compliance. However, throughput was at 55%
of maximum. Therefore, testing was not performed under worst case
conditions, as required. Annual testing should be continued as per OEPA
Engineering Guidance. If the gasoline throughput rate is increased, testing
should occur immediately. Annual testing should occur during the hotter
months of June, July and August , due to gasoline vapor volatility.
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In reference to the Marathon 0il Company Air Emission Source Test
conducted at the Lebanon, OH Transport Loading Facility on June 8, 1994 and
described in the following report;

I certify under penalty of law that the information provided in this
document is true, accurate and complete. I am aware that there are significant
civil and criminal penalties, including fines or imprisonment or both, for
submitting false, inaccurate or incomplete information.

GLEN D. TOLOCZKO U
TECHNICAL SERVICES
John Jordan Service Co. Inc.
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EXECUTIVE SUMMARY

The Marathon Oil Company terminal in Lebanon, Ohio is a bulk transport loading
facility for Gasoline and Fuel 0Oil products.

The products are bottom loaded into transport tankers and the displaced

hydrocarbon vapors are balanced to a JOHN ZINK CARBON ADSORPTION/ABSORPTION
VAPOR RECOVERY UNIT (VRU).

This facility was source tested for air emissions on June 8, 1994. The purpose
of this test was to confirm proper operation of the VRU and verify compliance
with applicable VOC (Volatile Organic Compound) air emission requirements.

The Gasoline Terminal Air Emission Source Test was conducted in accordance with
procedures established, and the test methods referenced, in the Code Of Federal
Regulations; CFR 40, Part 60, Subpart XX. Specific procedures used include:

EPA Test Method Measurement

Method 2A Exhaust Vapor Volume

Method 25B Inlet and Outlet VOC Concentrations
Method 21 Potential Leak Sources

40 CFR 60 Subsection 60.503 (d) Transport Loading Maximum Backpressure

The results of this air emission test demonstrate that this source is in

compliance with all applicable Federal and Local requirements. A summary of
the data is presented below.

Test Parameter Measured Value Required Value

VOC Emissions 2.36 mg/liter 35 mg/liter



TERMINAL OPERATION AND DESCRIPTION

Light petroleum products are pottom loaded at four loading racks at the
Marathon Oil Company, Lebanon, Ohio terminal.

All four bays are equipped to 1oad Regular Unleaded, Premium Unleaded and Blend
grade Unleaded. All bays also have various grades of Fuel 0il and Ethanol
available for loading.

Each rack is equipped with vapor recovery hoses positioned at the transport
loading positions for hook up to the Vapor Control System. The vapor hoses and
associated piping transports the vapors to the VRU. The system also employs a
pressure relief valve and an underground knockout tank upstream from the VRU.

A general overview of the loading rack layout is shown in Figure 1.
The test began at 7:06 am and ran for 6 hours and 35 minutes. 273,250 gallons

of accountable gasoline were 1oaded during the test and 361,950 gallons were
locaded overall. Maximum backpressure exerted at the loading rack was 8.5" Hy0.



JOHN ZINK VAPOR RECOVERY UNIT

The Marathon Oil Company terminal is equipped with a John Zink Adsorption/
Absorption Gasoline Vapor Recovery Unit. Hydrocarbon vapors enter the John
2ink VRU into one of two carbon Adsorbers. The hydrocarbon—air mixture flows
up through the adsorber where the bulk of the hydrocarbons are adsorbed. The
air continues through the Carbon Adsorber and is vented to the atmosphere. The
saturated carbon is then desorbed by employing vacuum regeneration at 27.5" Hg
Vacuum, while the second Carbon Adsorber is receiving the hydrocarbon-air
mixture generated in transport loading activity. The purpose of regeneration
ie to restore the carbon to a level where it will effectively adsorb
hydrocarbons again. The two carbon adsorbers alternate between adsorption and
regeneration at 15 minute intervals.

When a Carbon Adsorber is in the regeneration mode, a liquid ring vacuum pump
pulls the hydrocarbon from the carbon. The rich hydrocarbon vapors from the
carbon Adsorber are mixed with the vacuum pump seal filuid and are discharged to
an Absorber/Separator.

The liquid hydrocarbons are condensed and separated from the seal fluid in the
separator compartment and are discharged back to a holding tank. Any remaining
hydrocarbons pass up through the packed Absorber tower and are contacted by a
fresh stream of gasoline which absorbs most of the remaining hydrocarbons. The
small amount of hydrocarbon that is left then leaves the top of the absorber

and is directed back to the Carbon Adsorber where the whole process is
repeated.

The John Zink Unit is illustrated schematically in Figure 2.



MEASUREMENT AND DATA ANALYSIS

The non dispersive infrared analyzer, turbine flow meter, exhaust vapor
thermistor and exhaust pressure transducer are connected to the VRU exhaust
stack in order to acquire their respective data. a quad check valve assembly
is employed to provide for proper VRU regeneration air flow and allow one
turbine flow meter to satisfy both carbon vessel measurement requirements.

The barometric pressure transducer and ambient thermistor are located in close
proximity to the VRU to acquire ambient atmospheric conditions for use in
subsequent standardization equations. A test schematic depicting general test
equipment configuration is included as Figure 3.

Each transducer data channel is properly scaled and connected to the computer
input board. Using an operations code program each input channel is read 10
times in a 5 second interval and mass, flow, concentration, temperature and
pressure values are averaged and stored in an array on hard disk for subsequent
use.

After sixty 5 second intervals (5 minutes) the hard disk array is polled and
average values are determined for concentration, pressure and temperature.
These values along with the flow for the & minute period are used to compute
the mass emitted for that § minute period. These averaged and summed values
are then printed out as the § minute interval data and are again stored on hard
disk until the six hour test period is completed.

Upon completion of the test the § minute interval data is polled to determine
test averages for inlet and outlet HC concentration, pressure and temperature
data for all test intervals during which VRU exhaust flow was greater than
zero and volume and milligram emission data is summed for all 5 minute
periods to arrive at a final test period total.

This data acquisition methodology essentially represents a series of very short
(5 sec) intervals during which VRU operation is measured, averaged and
standardized. This effectively removes all judgemental decisions from data

reduction processes and provides a technically unbiased analysis of VRU
operation.

Additionally, pretest and post test vapor analyzer calibrations are conducted,

along with an hourly analyzer calibration drift check verification. Following

the conclusion of the six hour test the loading rack volumes are calculated and
final mass emission values are determined.

Copies of the transport loading rack sheets, hydrocarbon analyzer strip charts
and computer print outs are attached as Appendices to this report.



TEST EQUIPMENT

Test Trailer No. 1

Quantity Item
2 Thermistor Temperature Probes
1 IBM PC Compatible Computer with 16 Channel, 12 Bit A/D
Input Card
1 Gastech Model #1214 Combustible Gas Indicator
1 Setra Model #264 Variable Differential Pressure Transducer
1 Setraceram Model #304 Digital Barometer
1 American Meter Co. 8" Turbine Flow Meter
1 Yokogawa HR 2400 Ten Channel Strip Chart Recorder
1 Kent Model #P10OOM Dual Channel Recorder
2 Horiba PIR-2000 NonDispersive InfraRed Gas Analyzer
1 Horiba VIA-500 NonDispersive InfraRed Gas Analyzer

All equipment specifications are shown in Appendix B along with
available calibration and accuracy information.



EXAMPLE CALCULATIONS
== CALCULATIONS

A. TERMINOLOGY :
SRR ROLOGY

T, = Ambient Temperature (° Celsius).

Py, = Barometric Pressure (mm Hg).

L = Total volume of liquid dispensed from all controlled racks
during the test pPeriod (Liters).

Ve = Volume of air-hydrocarbon mixture exhausted from the

Processing unit (Cubic meters).
es Normalized volume of air-hydrocarbon mixture exhausted
(Cubic meters at 20° Celsius, 760 mm Hg).
C. = Volume fraction of hydrocarbons in exhausted mixture
(Vols as C3Hg/100, corrected for methane content, if required).

<
il

Tg = Temperature at process unit exhaust (° Celsius).
Po = Pressure at pProcessing unit exhaust (mm Hg. absolute).
M, = Mass of VOC emitted (mg).

(M/L)e = Mass of hydrocarbons exhausted from the Processing unit

(M/T)e = Mass of hydrocarbons exhausted from the Processing unit
Per unit time (1b/hour).
CONSTANTS :
0.3858 = é273.2° C + 20° ¢)/(760 mm Hg) Normalization Factor
1.83 x 10 mg/M3 = Standard Density of C3Hg.
454,000 = Conversion Factor mg/lb.

3.785 = Conversion Factor liter/gal.
264.2 = Conversion Factor gal/meters3.

B. CALCULATE THE FOLLOWING RESULTS FOR EACH PERIOD OF THE VAPOR

CONTROL SYSTEM OPERATION:
=20 ok OPERATION:

(l.) Volume of air-hydrocarbon mixture exhausted from the
vapor control system:
Ve = (Veg - V) (Meters3)
(where subscript £ refers to final ang
subscript i refers to initial)
Ve = Totalized volume from flow rate and time records.

(2.) Normalized volume of exhausted mixture:
Ves = (0.3858° Relvin/mm Hg) x Ve x P (Meters3)

(Tg + 273.2)

(3.) Mass of hydrocarbong exhausted from the vapor control system:
Mg = (1.83 x 105 ng C3Hg) x Voo x C, (mg.)

Meter3 {equation B)



-] -

C. CALCULATE THE AVERAGE MASS OF HYDROCARBONS EMITTED PER VOLUME

OF GASOLINE I.OADED:

(M/L), = M /Ly (mg/liter)

D. CALCULATE THE AVERAGE MASS OF HYDROCARBONS EMITTED PER UNIT TIME:

M/T)g = (M/L)o x 1 1b x 3.785 liter x Acct Gal (1lb/hr)

454,000 mg 1 gal Test Time

E. CALCULATION FOR EFFICIENCY (IF USED):

Unit efficiency = [l1-(outlet mg/inlet mg)] X 100%
Where inlet milligrams is derived using inlet concentration and volume of
liquid loaded onto transports, assuming a vapor growth ratio of 1:1 and no
gross leaks.

F. EXAMPLE ME CALCULATION FOR A FIVE MINUTE INTERVAL

This is an example calculation only, and not an interval from this test.
This is intended to clarify the computer method for arriving at the VOC
mass emitted data for each test interval.

Barometric Pressure (Baro-P) = 768.4 mm HG
Exhaust Pressure (Exhaust-P)= 1.0 mm HG
Ambient Temperature (Ambient-T) = 16.8° celcius
Exhaust Temperature (Exhaust-T) = 18.3° celcius
Inlet Hydrocarbon Concentration (HCin) = 34 %
Outlet Hydrocarbon Concentration (HCout) = 0.55%

Vo
Vo
Mi

lume Emitted (VE) = 42.9 m>
lume Emitted Standardized (VES) = 43.6 m
lligrams Emitted (ME) = 436931.5

3

Please Note: All data fields are rounded to two places following the

decimal point for display purposes only.

1.) Therefore, for this calculation:

0.545 1lowest possible value before rounding for display

HCout => 0.55% value displayed (after rounding)
0.555 highest possible value before rounding for display
43.55 lowest possible value before rounding for display
VES => 43.6 value displayed (after rounding)
43.65 highest possible value before rounding for display
2.) Using the above values in the previous equation B we have:

(1.83 x 10°)x(0.00545)x(43.55) = 434,345.9 mg.

(1.83 x 10%)x(0.0055) x(43.6)
(1.83 x 10%)x(0.00555)x(43.65)

436,931.5 mg.
438,834.0 mg.
443,330.0 mg.

NOTE: The value for ME printed by the computer for this interval is

436,931.5.

While this is not the result produced from entering the printed

values for HCout and VES into equation B, it is the result produced by the
calculation carried out on the stored computer data, prior to rounding for

display.



DATA SUMMARY

vatiy =

TERMINAL DESCRIPTION Marathon 0il Co.
Lebanon, ©Ohio

VAPOR CONTROL UNIT TYPE John Zink VRU
TEST DATE 06-8-94

TEST PERIOD 07:06-13:41
AVERAGE OUTLET CONCENTRATION (Propane) 0.14 % by vol
AVERAGE INLET CONCENTRATION (Propane) 24.5 % by Vol
AVERAGE AMBIENT TEMPERATURE 56° F

TOTAL PETROLEUM LOADED 361,950 gallons
ACCOUNTABLE PETROLEUM LOADED 273,250 gallons
AVERAGE HYDROCRRBON EMISSIONS 1.78 mg/liter
(Calculated with Total Loaded Product) 0.81 lb/hr
AVERAGE HYDROCARBON EMISSIONS 2.36 mg/liter

(Calculated with Accountable Product Loaded) 0.81 lb/hr

NUMBER OF TRUCKS LOADED 44

NUMBER OF LEAKING TRUCKS 0

VOLUME OF LERKING TRUCKS 0 gallons
MAXIMUM PRESSURE AT TRUCK VAPOR HOSE 8.5" H20
STRIP CHART SPEED 150 mm/hour
UNIT EFFICIENCY 99.5 %

(calc. using accountable gallons)
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Figure 3
Vapor Recovery Unit Test Schematic

Test Equipment Diagram
Note: Not to Scale

8 in. Turbine Flowmeter

Exhaust

=

Analog to
Digital
Converter
VRU
Inlet
Personal
Computer
F --- Exhaust Flow
—— Barometric Pressure
HC - Hydrocarbon Concentration PB
| TA --- Kmbient Temperature
P - Pressure

T - Temperature
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termnas Location: Mewa Haa, — Levoanon DATF—‘_Q“_‘&_ﬁ

SEQ.NO.___\ TANKER NAME: S lvee Oil ~Co LOADSTARTTIME__ 7/ (3
BAYNO., _Z  TRAILERNO, Q00 oW TS89 HH Loap stopTME____ 7 &9
» PRODUCT | PREV.PROD|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.

NS0 | (ae | GAs oK. 2150 e

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO. 7  TANKER NAME: <witdy ol LOAD STARTTIME:___ 7+ /3
BAYNO, 5 TRAILERNO Q2. Twd |05y . Lorp sToP TiME:___ 7 24
2.5 ] erooucT | PREV.PROD| LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
gi00 | GAc | GAS | o< 8900 T
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
sEQ.NO__ 34 TANKER NAME: Dlawncan. ol Co LOAD START TIME: 72131
BAYNO. 5  TRAILERNO. oUW TI6S D2 LOAD STOP TIME: 750
PRODUCT | PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. |
/ (ﬂ” D 5000 G,A S
SRS DYy 4 0 b
¢ 2904 74 2700 500
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS. §7¢72
SEQ.NO. Y TANKER NAME: TNava Thon ol LOAD STARTTIME: 7 3 2~ 1
BAYNO. @~ TRAILERNO. £33l 2 an §3385Y Loapstop M 71 37
PRODUCT | PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. ‘
cy” 9459 \
| Che | GAS | Ok F650 2
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
seQ.NO._ K5 TANKER NAME: ¥ \awafhen O LOAD STARTTIME:._ 7 32
BAYNO._ﬂﬂ TRAILERNO. 30085 SotEn LOAD STOP TME:__ 727/
PRODUCT | PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALs. |
oo |75
CAS (CAs 6K q|so /é/ )
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
Total of foad 1 2150 Accountable load 1 2150
Total of load 2 8‘1 00 Accountable load 2 89 00
Total of load 3 g7¢0 Accountable load 3 327200
Totalofloada 2SS Accountable load 4 9050
Total of load 5 4150 Accountable foad 5 G150
Total this page 3'1’}91 50 Accountable this pg. ' 2 1 50




TERMINAL LOCATION: (\{\W oare: & = g

SEQ.NO__ (> TANKERNAME: thataTHon LOAD START TIME: Z’-}?am
BAYNO. o). TRAILERNO.H3él In 532¢53 LOAD STOPTIME:____ 21 S.

'PRODUCT PREV. PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
78 ]
41

FAs | GAS | oK F050 g

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._ 7 TANKERNAME: EmEQy TRans LOAD STARTTIME:__ 7! 56
BAYNO. “/  TRALERNO. 312 _ OH T2LEGU. LOAD STOPTIME:___ '+ 0 6

PRODUCT PREV. PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.

v & AS Diesel oK g 300 g

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
sea.NO. & TANKERNAME: LD EALEASE Ol LOAD STARTTIME:__ R 100
BAYNO_ %  TRALERNO.Z28S oM T¥7 HD LoADSTOPTIME:___ 8 ' [ O

PRODUCT PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. ]

v | GhS | Cpe | DK | &S00 7

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.

seQ.NO. 9 TANKERNAME:  [13E3D0DY O LOAD STARTTIME:__ 7. 5@

BAYNO. 2 TRAILERNO._ 3 OH TE8887 LOAD STOP TIME:___ 7137

PRODUCT | PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. l
v GAS | GAS 5K ¥600 -
TR Ll

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS. _

SEQ NO. {0  TANKERNAME. HARTLEY Ot LOAD STARTTIME: ¥ /1

BaYyNO. | TRAILERNO, TLYIDD LOAD STOP TIME:__ &1 %

PRODUCT PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. ‘

25 |Diesel | Tiesd | OK y 4 7500

MAXIMUM BACK PRESSURE ~ TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
Total of load 1 QSO Accountable load 1 do5o
Total of load 2 #3000 Accountable load 2 gSoo
Total of load 3 7506 Accountable load 3 2894
Total of load 4 AL Accourtable load 4 &l oo
Total of load 5 2500 D Accountable load 5 &

Totalthis page 421 ©0 Accountable thispg,. 24 650

(¥



rernnaL ocation: Y Nowvetwoen

Owl onte_&-¥-9Y
SEQ. NO. TANKERNAME: %, 14 £Y0 3 LOAD START TIME: g': 1/
BAYNO.__ TRAILER NO.__ 2~ oM. 197DN Loap sTop Time:___ &1 20
prooUCT | PREV.PROD]  LEAK | ACCOUNTABLE GALLONS NON—ACCOUNTABLE GALS.
Thecel |Drecel | 0% y e 7300
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.

"~ TRALERNO. 214

SEQ.NO._ |+~ TANKER NAME: DWEMSJIIE. Sup LOAD START TIME:__ € 1 [+
g .1

BAYNO.__ o T2§3HD  LOAD STOP TIME:
proOUCT | PREV.PROD.|  LEAK ACCOUNTABLE GALLONS| NON—-ACCOUNTABLE GALS. |
v Q0 /@/
O |GAS | 0K ) -
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQNO. | b TANKERNAME: _{ \Gv¥v—rain LOAD STARTTIME:__ 1 S
BAYNO. 3 TRALERNO. & 570 Tn 53365 ! LoAD sToPTME:___ 512§
PRODUCT | PREV.PROD.|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. \
) — { ({ / D , — Sy -
o | | D o | 7709
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS. J
seq. No. 11 TANKER NAME:_{ Y\o\n.vm V' AL LOAD STARTTIME:_ B !2 &
BAY NO. TRAILERNO. 20037 - T 58077 .. LoapsToPTME__ & 17 o
PRODUCT | PREV.PROD|  LEAK AGCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
/ A< C e .
g0 4 QAL -Ew | 0 9150 o
= , ,
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO. /5  TANKER NAME: Ju LCAW LOAD START TIME:
BAYNO._ >  TRAILERNO._ (oY o T 26124 LOAD STOP TIME: -
PRODUCT | PREV.PROD{  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. |

D\N\ D'\xsl\ e

o 7500

MAXIMUM BACKPRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
Total of load 1 7500 - Accourtable toad 1 £
Total of foad 2 gSdn Accountabletoad2 ___ £S5 00
Total of toad 3 2999 - Accountable foad 3 o
Total of load 4 9/50 Accountable oad4 4159
Total of load 5 7S 60 Accountable load S a-
Total this page L’D;)Sb Accountable this pg. /7,. 65 0

\¢*



TERMINAL LOCATION: {Y\a\/& ‘LL'OV\ O‘! \

—
= 6-%-1Y4
SeEQ.No_ /) b TANKERNAME: STE P1EMSoN O] LOAD START TIME: ?’ 35
gaYNO. | TRAILER NO. 22632 Loap sToP TME:__ &*
PRODUCT | PREV.PROD| LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
40
. .
6N | GRS | O | oo §rd
MAXIMUM BACK PRESSURE__ B +©  TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO. /7 _ TANKERNAME: M AR ATHON o\l LOAD START TIME:
BAYNO. 3 _ TRALERNO. (636 LOAD STOP TIME:__ & . 5 2]
y pPRODUCT | PREV.PROD| LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
Z 4 - ST A . 7 - Igg/ e
[ 4 i ,‘ Fat s. e i
P (:Aé Q,f"‘z Of\ &/’ /33
) H
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._ (€  TANKER NAME: PRIl LOAD STARTTIME._ B! &S
BAYNO. 2 TRAILERNO._7/27 TIH-GE LOAD STOP TIME:
prooucT | PReV.PROD] LEAK | ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. |
\ { v
) T pcr et 5 s)ele; (
32 | et | DI Y & -/
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
sEQ NO. [T TANKERNAME: M Weiedld "><Jx o eum  LOAD START TIME: ; '35
BAYNO. _\  TRAILERNO. ' LOAD STOP TIME: (g«
: PRODUCT | PREV.PROD.|  LEAK ACCOUNTABLE GALLONS| NON—-ACCOUNTABLE GALS. l
} . J vl - - P ;
Sﬁ‘“ Dl ¢t DL/; /< ,6’/ 5 LT LL
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ NO. 20  TANKERNAME. Swel D\ (o LOAD STARTTIME:___ 7. 39S
BAYNO. 2  TRAILERNO._ 200 LOAD STOP TIME:
proDUCT | PREV.PROD|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. |
A
g\% A~
o oo L . 7 - P
4 G@ S |7 / /)00 ya
™ \ A (U i E
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
Totalofload1 OO Accountable load 1 £000 -
Totaloffoad2 G50 v Accountable load 2 G150 -
Totalofloads 2000 P Accountable load 3 = i
Totaloftoad 4 _ D600 D Accountable load 4 - BN
Totalofload5 __ 2700 v Accountablefoads 727200 L/’/ /
Total this page 3&)150 Accourtable this pg._ 29, 9 50 i
'/ N

.\:\54_ LY



5.0

e
rernana Location: (V) ARA T OL | oare_(7—8- f
SEQ.NO.__ Q1 TANKER NAME: Movrdne orl LOAD STARTTIME__ 7+°9C
BAYNO. —8  TRAILERNO, > LOAD STOP TIME;__ [0 99

PRODUCT PREV. PROD. LEAK ACCOUNTABLE GALLONS NON—ACCOUNTABLE GALS. 1

Ghs | GAs | o< F050 o

—

MAXIMUM BACK PRESSURE TOTAL GALS, ACCOUNTABLE TOTAL LOAD GALS.
S NO. 1. TANKERNAME_piavidinon oy LOAD STARTTIME:__7 /7§
BAYNO, “/  TRAILERNO. 360&S . LOAD STOP TIME:__ /942 ¢

PRODUCT PREV. PROD. LEAK ACCOUNTABLE GALLONS| NON —ACCOUNTABLE GALS. ‘

Gas | Gas ok | IS0 A
|

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._ o & TANKERNAME &M £ RY LOAD START TIME:
BAYNO, 3 TRALERNO._ 21\ LOAD STOP TIME:

PROOUCT | PREV.PROD|  LEAK AGCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.

{:. A0 C%\ % gS N e

200 5590 /50,850

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS. J
SEQ.NO. 24 TANKER NAME:_ Llasdlet O Ce, LOAD START TIME:_[0:4{ am
BAYNO. 4 TRAILERNO. T64ZDD LOAD STOP TIME: __19:5% cm
PRODUCT | PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
c.» 00D —Son
= ey \ D\('(/ \ f“"/,
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO. 15 TANKER NAME: Macetbhon LOAD START TIME:_10:5 @ &~ ]
BaYNO. 4O TRAILER NO. (7% | LOAD STOP TIME:
PRODUCT | PREV.PROD. LEAK l ACCOUNTABLE GAU_ONS\ NON—ACCOUNTABLE GALS. \
Va
LS EF Al 9050 &
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS. J
Total of load 1 q0s 9 Accountableload 1 4050 s
Total of load 2 ! SO Accountable load2 4150 )
Total of load 3 2500 Accourtabletoads € S00 g
. /
Total of load 4 1500 Accountable load 4 SDOoO S
Total of load 5 g0 50 Accountable load 5 N f2=1e)
Total this page __ 4% ‘9. S0 Accountable this pg.__ 40,159 J



7
£
“® TERMINAL LOCATION: MArz Ao vl -~ LERANg N + Ot pate: O -5-94-
SEQ.NO._ 26  TANKERNAME: [ Jlyw.c O\ ., LOAD START TIME:__IL 12 =
BAYNO. 2  TRAILERNO. 1784 LOAD STOP TIME:
PRODUCT | PRev.prOD|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS,
Desel | @ee | voin o 000 L
| MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO__ 71 TANKERNAME: \Uulran O\ Cos. LOAD START TIME:_ 11:19 & e
BAYNO. 4 TRAILER NO. (o4 . LOAD STOP TIME:
PRODUCT | PREV.PROD|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
— \
D Y z),\ st N\ /p /@/ 100 U
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._76&  TANKERNAME_{V|AARATHON LOAD START TIME:___//+ / B
BAYNO._ 3 TRAILERNO. (1,370 OH 550651 torostopiMe: [ 1 35S
PRODUCT | PREV.PROD.|  LEAK ACCOUNTABLE GALLONS| NON—~ACCOUNTABLE GALS.
(sus | 505 t e 7() 00 o
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._ 79 TANKER NAME: S J 1844 LOAD STARTTIME:___ /1’ 2(
BAYNO. | TRAILERNO. 17 Tn 1425Y LOADSTOPTIME; | [: 42

PRODUCT PREV. PROD. LEAK AéCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.

Go | 0% | o $900 6

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._ 2D _ TANKERNAME: {YWyva-thin LOAD STARTTIME:__// ! 3¢
BayNO._ 4 TRAILERNO., & 368 LOAD STOP TIME:

PRODUCT PREV. PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.

¢ |(sus wo 7/5“0 =

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
Total of load 1 4 70ac Accountable load 1 2
Total of load 2 7500 Accountable load 2 ncdl
Total of load 3 J002 Accountableload3  Fp0 0
Total of load 4 X900 Accountable load 4 ‘y90° -
Total of load 5 TF¢(S o Accountable load 5 F1 50 b o
Total this page ‘//’, 550 Accountablethispg,. 270 &0
. Vd
pURRT

177 906



TERMINAL LOGATION: (Y\Ol RGTHON

onte:_(~&94

SEQ.NO.__ 31 TANKER NAME:_{Y) ot LOAD START TIME.__ }L3S
BAYNO. _ Q TRAILER NO. 3008Y LOAD STOP TIME:___ /1 Y {
PRODUCT | PREV.PROD.|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
6& 5 Gﬁs oK 150 SN
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO. 30 TANKER NAME:

LOAD STARTTIME:___ /{ 49

5.

BAYNO. TRAILER NO. G362 LOAD STOP TIME:____ /{ S¢
PRODUCT | PREV.PROD| LEAK ACCOUNTABLE GALLONS| NON—-ACCOUNTABLE GALS.
Gfﬁ N G gk 7050 S\
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO. 33 TANKERNAME: Prlevwwe, LOAD STARTTIME:__ | D419
BAYNO. 3 TRAILERNO. TUIH0R LOAD STOP TIME:___ 1Z: 31
PRODUCT | PREV.PROD.| LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.

0 } 87 X »é/
= |Gas | Gas | O 000
A
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._ 34  TANKER NAME: [lauikia O,/ LOAD START TIME:__ [2Lo%
BAYNO. Y TRAILERNO. K2/ A T86¢6¢, LOAD STOP TIME: 12128
PRODUCT | PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
Ciese (| Diesel| X QL 7500
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._ 2S5  TANKERNAME: {V\AZ A Tioyn

LOAD STARTTIME: L\ { j‘
BAYNO. 2 TRAILERNO. 00¢S LOAD STOP TIME: 13+
PRODUCT | PREV.PROD.|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
Gas |Gas | X | 9l50 =
MAXIMUM BACK PRESSURE __TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
Total of foad 1 qi1s0 Accountable load 1 94150
Total of load 2 9050 Accountable load 2 7050
Total of load 3 7500 D Accountable load 3 =
Total of load 4 €006 Accountable load 4 ¥ 000
Total of load & qis0 Accountable load 5 9150
: 56 : 35,350
Total this page "(B@ Accountabie this pg. \ 3«7
Sub -Toral | 295950 Swb ToT

C Rl3,250




TERMINAL LOCATION:; m ARCATIHON | oate_ &= 8- TY

SEQ.NO. Jlp  TANKERNAME: L AR-TLEN LOAD START TIME:_[ 2134
BAYNO.__ TRAILER NO. ! LOAD STOP TIME:

PRODUCT PREV. PROD. tEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.

o IGAd
ek ' ‘o) SO0

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO._ 37  TANKER NAME: Q;Elo Dby ol LOAD START TIME: [ 1«“55%
BAYNO. 7~ TRALERNO._J TkeesEd LOAD STOP TIME: L 56

PRODUCT PREV.PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.

Gas | Gas | OF | 3600 S

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
sea.no__ 5% TANKERNAME VW) ARV ol LOAD START TIME.__| 2L 5%
gavNo._ | TRALERNO.YX LOAD STOP TIME: ] o1 fm

PRODUCT PREV. PROD. LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. i

Gas | Gas | ok | 8400 | o

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
SEQ.NO___39 _ TANKERNAME:_{(WJKY AT LOAD STARTTIME:___ | <+ 7 7
BAYNO, > TRAILERNO, T-£29&5  LOAD STOP TIME: 104 O
PRODUCT | PREV.PROD|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS. \
< 6 ( 4 / 0¥ o
MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS. )
sea.NnOo_YD  TANKERNAME_W vt iy oy \ LOAD STARTTIME.__ | ¢ OF
BAYNO, b TRALERNO__ 2 00&™R LOAD STOP TIME:
proDUCT | PREV.PROD|  LEAK ACCOUNTABLE GALLONS| NON—ACCOUNTABLE GALS.
MAXIMUM BACK PRESSURE ~  TOTAL GALS. ACCOUNTABLE TOTAL LOAD GALS.
Total of load 1 TS60 Accountable load 1 S
Total of load 2 3¢ 0D Accountable foad 2 8600
Total of load 3 €4 0 Accountable load 3 g4oo }
Total of load 4 $6 00 Accountable load 4 ¥ 0o A
Total of load 5 915%° Accountable load 5 9150 ! (;f
Total this page 1{3 g‘ AN Accountable this pg. 3"' Wi %0 Lo .
’ (A




oo NO. 1 TANKER NAME:
BAYNO. ~ /3 TRAILER NO.

PREV.PROD.

TOTAL LOAD GALS.

PRODUCT PREV. PROD.

MAXIMUM BACK PRESSURE

sea. No. H TANKER NAME: vvv%* O\,

BAY NO. Ll TRAILER NO. s
PRODUCT PREV. PROD.

MAXIMUM BACK PRESSURE TOTAL

PREV. PROD.

Total of load 1 7 0D
Totat of toad 2 gsoo

Total of load 5

Total this page 3& =20

361,950

O 1 LOAD START TIME:__| : 7>

GALS. ACCOUNTABLE
SEQ.NO.__- TANKER NAME: LOAD START TIME:
TRAILER NO. LOAD STOP TIME:

MAXIMUM BACK PRESSURE TOTAL GALS. ACCOUNTABLE

J% LOAD STOP TIME:

ACCOUNTABLE NON —-AOCOUNTABLE GALS.

- 6 0 ’ _
MAXIMUM BACK PRESSURE TOTAL GALS ACCOUNTABLE TOTAL LOAD GALS.
SEQ. NO. TANKER NAME: LOAD START TIME: 1 '. 2.7
BAY NO. § TRAILER NO 47 '2/0 LOAD STOP TIME:

ACCOUNTABLE GALLONS NON—ACCOUNTABLE GALS.

TOTAL LOAD GALS
(9] LOAD START ﬂME

LOAD STOP TIME:

NON—ACCOUNTABLE GALS.

TOTAL LOAD GALS.

CCOUNTABLE GALLONS NON—ACCOUNTABLE GALS.

TOTAL LOAD GALS.
Accountable toad 1
Accountable load 2 PSoo

=

Accourntable load 3 27468

Accountable load 4 7650 4
Accountable load 5

Accountablethis pg, 22 P99

S ol .ol

973,950



APPENDIX B



CYLINDER NUMBER:

COMPONENT
PROPANE
NITROGEN

CYLINDER NUMBER:

COMPONENT
PROPANE
NITROGEN

CYLINDER NUMBER:

COMPONENT
PROPANE
NITROGEN

CYLINDER NUMBER:

COMPONENT
PROPANE
NITROGEN

CYLINDER NUMBER:

COMPONENT
PROPANE
NITROGEN

CYLINDER NUMBER:

COMPONENT
PROPANE
NITROGEN

CYLINDER NUMBER:

COMPONENT
PROPANE
NITROGEN

CYLINDER NUMBER:

COMPONENT
PROPANE
NITROGEN

FF-1679¢

REQUESTED

2.50%
BALANCE

FF-36265

REQUESTED

2.50%
BALANCE

FF-33663

REQUESTED

2.50%
BALANCE

FF-16886

REQUESTED

2.50%
BALANCE

FF-14130Q

REQUESTED

2.50%
BALANCE

FF-041952

REQUESTED

1.00%
BALANCE

FF-12880

REQUESTED

1.35%
BALANCE

FF—-27085

REQUESTED

1.35%
BALANCE

ACTUAL
2.502%
BALANCE

ACTUAL
2.499%
BALANCE

ACTUAL
2.501%
BALANCE

ACTUAL
2.505%
BALANCE

ACTUAL
2.498%
BALANCE

ACTUAL
0.997%
BALANCE

ACTUAL
1.351%
BALANCE

ACTUAL
1.350%
BALANCE



A%!s Products

World Leader in S ialty Gases & Equipment
October 9, 1991 pooely P

John Jordan Service Co.
2820 S. English Station Rd.
P. O. Box 99535

Louisville KY 40299

Reference P.O.# J-1508

Gentlemen:

Below are the results of the analysis you requested as
reported by our laboratory. Results are in volume percent,

unless otherwise indicated.

CYLINDER NUMBER: FF-22002

COMPONENT REQUESTED ACTUAL
PROPANE 9.00% 8.994%
NITROGEN BALANCE BALANCE

CYLINDER NUMBER: FF-60393

COMPONENT REQUESTED ACTUAL
PROPANE 4.50% 4.501%
HITROGEN BALANCE BALANCE

CYLINDER NUMBER: FF-11779

COMPONENT REQUESTED ACTUAL
PROPANE 26.00% 26.016%
NITROGEN BALANCE BALANCE

CYLINDER NUMBER: FF-33222

COMPONENT REQUESTED LCTUAL
PROPANE 17.00% 17.045%
NITROGEN BALANCE BALANCE

CYLINDER NUMBER: FF-12966

COMPONENT REQUESTED ' ACTUAL
PROPANE 17.00% 16.992%
NITROGEN BALANCE BALANCE

CYLINDER NUMBER: FF-11722

COMPONENT REQUESTED ACTUAL %
PROPANE 9.00% 8.993%
NITROGEN BALANCE BALANCE

1650 Enterprise Parkway
P.0O. Box 358
Twinsburg, Ohio 44087
Phone: (216) 425-4406




January 15, 1991

John Jordan Service Co.
2820 s. English Station R4.
P. 0. Box 99535

Louisvilile, Kentucky 40299

Reference P.O.# J1190

Gentlemen:

Below are the results of the analysis you requested gas
reported by our laboratory., Results are in volume percent,

unless otherwise indicated.

IR A

.COMPONENT .
PROPANE,,,,

CYLINDER : NUMBER ..
CaNie s G . %

NITROGEN:: 2 =
CYLINDER NUMBER: FF-14073%

COMPONENT REQUESTED

PROPANE 40.00%

NITROGEN BALANCE

CYLINDER NUMBER : FF-11051

COMPONENT REQUESTED
PROPANE 9.00%
NITROGEN BALANCE

CYLINDER NUMBER : FF-2962

COMPONENT REQUESTED
PROPANE 9.00%
NITROGEN BALANCE

Sincerely yours,

MATHESON GAS P ODUCTS, INC.

7

ey

réz/ aFond
Brafich Manager

WL/bc

79

ACTUAL
39.973%
BALANCE

ACTUAL
9.000%
BALANCE

ACTUAL
8.999%
BALANCE

29645«
St

1650 Enterprise Parkway
P.0O.Box 358

Twinsburg, Ohio 44087
Phone: (216) 425-4406




CYLINDER NUMBER: FF-22507

COMPONENT REQUESTED ACTUAL
PROPANE 45.00% 45.001%
NITROGEN BALANCE BALANCE

RCYLINDER NUMBER: FF-26331

IR
'*'@Mm ACTUAL
~ PROPANE.:. . 44.985%

CYLINDER NUMBER: FF-30304

COMPONENT REQUESTED ACTUAL
PROPANE 26.00% 26.004%
NITROGEN BALANCE BALANCE

Sincerely vours,
MATHESON GAS PRODUCTS., INC.

W J{

Branch Manager

WL/bc



1 3.

u o, g 4 10: 6566AM *xAF LOUIs
MAY-18-1554 @af46 FROM  FPCI CHICAGO SPEC GAS 10 LOUISVILLEKY. ~ 5.8
: e f’

( X Ma"‘m) Alr Products and Chemicals, inc.

INDUSTRIAL GAS DIVISION ,mme

o . 1L s08gs
{313) 788-3060
ANALYTICAL REPORT
SAMPLE OF: propane in Nitrogen DATE: . 12-28-93 PAGE: 1of .
_ SHIPPER NO.: CUSTOMER QRDER NO.:
REQUESTED BY:

GASMURE(S) LISTEDMMTRAC?ABLETONISTCLASS

8 WEIGHTS AND/OR

EMAR
ﬂ. 4K8$ mmmsmumczmms (SRM'S) ~ REFERENCE APCI
SGD FIEI.‘D DIRECTIVE BOOK 1 PART A"3
ANALYTICAL METHOD ANALYST I ANALYTICAL METHGD "ANALYST |
Rlectrolytic Cell (04 Teace) Gas Chromatography
infrered Horlbe Infrated GPECHIOICODY  « ~
|_lon Mobility tor N2 in Ar _C.G. Flame lonizatioh Unit_
Dew Paint ‘ _guummmm
Hydrogen Flame Analyzer (THC& - Parsmsgnetio
Wet Anslysis _armmomc - X] RVD
flame Photometer
ANALYSI!S
. COMPONENT . CONCENTRATION. ANALYTICAL UNIT OF
LAB NQ. CYL. NO. REQUESTED . REQUESTED RESULT MEASUR!
3 ~16124 BQG 985 Propane 50 50.10 .U Molar %
361-16124 BQH 597 Propane 50 $0.13 J/ Molar 7
50 P pan <
y c"
49,9/
ggm‘mg&ﬂggg
This analysis hat been performed utilizing the
analytical method(s) stated and is correct to with-
in the ractes pf this (these) method
> Cvlinder /



March 18. 1992

John Jordan Service Co.
2820 S. English Station Rd.
P. O. Box 99535

Louisville, Kentucky 40299

Reference P.O.% 14¢

Gentlemen:

s

atheson

Gas Products

World Leader in Specialty Gases & Equipment

Below are the results of the analysis vou requested as

reported by our laboratory.
unless otherwise indicated.

CYLINDER NUMBER: FF-36466¢
COMPONENT REQUESTED
PROPANE 26.00%
NITROGEN BALANCE
CYLINDER NUMBER: FF-1562
COMPONENT REQUESTED
PROPANE 17.00%
NITROGEN BALANCE
CYLINDER NUMBER: FF-27752
COMPONENT REQUESTED
PROPANE 80.00%
NITROGEN BALANCE
CYLINDER NUMBER: FF-1401

COMPONENT REQUESTED
OXYGEN 7.00%
NITROGEN BALANCE

Results are in volume percent.

ACTUAL
25.994%
BALANCE

ACTUAL
17.000%
BALANCE

ACTUAL
79.994%
BALANCE

ACTUAL

7.447
BALANCE

1650 Enterprise Parkway
P.O. Box 358

Twinsturg, Ohio 44087
Phcne: (216) 425-4406
Toll Free: (800) 426-9427



, ICIAN: ~
S TANDARD: 539 .SFD10 pate &% ¥9_ out: -025 10 5.025 UDC
: ] excit: 24 YPC

- sé+ﬁ%%5¢aréﬁs L R \\\
F’RES_SURETRANS UCER ca;_m;;gxpog.,cg&rmlcars_ L e
. ORD-: sTOCK-21171C - o ]'5(‘//__-’2—,1__0 - uODEL: 264 .

i - RANGE: 0-25 IN-UWC

PART NO. = 26410Q.27

¢ PLIED TRANSDUCER PERCENT

PRESSURE QuTeuT ERKOR-

-)000.009 TN-U +00.0384VDC +Q0.637% FS

+0002.558 IN-UW +00.5015VDC —00.309% F£S .

+0005.045 - +OO.9829VDC —00.637% FS NOTE THAT PERCENTAGE
0007-560 InN-u +01.4903VDC ~00.559% FS ERROR CALCULATIONS ARE
0010-000 IN-W +01.9921VDC —-00.293% FS RELATIVE T0 THE
+0012.546 InN-u *02.5193VDC +00.056% FS BEST STRAIGHT LINE «
~0015.084 TN-=UW +03.0428VDC +00.364% FS AS DEFINED BY ISA
-0017.508 InN-W +03.5379vnc +00.562% FS STANDARD 46-37.1-
+0020.04b 1N +04.0499VDC +00.637% S -

+0022.570 IN-W +04-5538VDC +00.610% FS

e0025-042 TN +OS-0452VDC +00.539% FS

ZERD-ERRDR: +QG. 235w FS
SPAN ERROK: +00 . Q027 S
HYSTERESIS: —00. 0037 FS

SETRA cYSTEMS CALIERATION paTA 15 TRACE&BLE TO THE HN.B.S-

EXTRAPDLATED ENDFDINTS: o IN-WC +00.0366VDC-
z5 In-—UC +05.0367VDC

OFTIONS: NONE

m~nr PARK . ACTON - HA, 017204 U,S,A_*&&*&&
ﬁ“ﬁ‘ﬁ/OéIBQ
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" SERIES 300 ODIGITAL PRESSURE. HEASUREMENT ‘SYSTEM

-
T

 CALIBRATION CERTIFICATE

PRESSURE RANGE:.  §00 %o WiDwhae

SETRA JOB NO.:

R/

PURCHASED BY:

PURCHASE ORDER NO.:

A SORML SEaMee CO.

LINE VOLTAGE:__ \\1

vac (O Hz

DATE OF INSPECTION:

1291

ouTPUT @_709i5 F*

MANOMETER MODEL NO.:
. TRANSDUCER MODEL NO.:
READOUT MODEL NO.:

INSPECTOR:

36\

G.Hwewd

Analog Voltage (Volts dc) |

Digital Display (mboc )

| SERIAL NUMBERS
Yfanom- OTrans-

APPLIED PRESSURE

APPLIED PRESSURE

APPLIED PRESSURE

“eter ___.ducer. ]
| Cireadout 800 wmhoc 100 Moo ©
A IO .AcA'A v SO Sl (Y ORI DU Sttty
\00:0
NOTES:

REQLACES XN WRE

MR RECAL, TR Q.G

THIS CALIBRATION CERTIFIED PER NBS TRACEABLE STANDARDS

+NOTE: Installation or removal of pressure

See operating instructions if zero o
OPTIONS

(JRemote Zero [ JRemote Sensitivity (Jaco output [ JRemote Cal

D Other,

Setra Systems, Inc.
45 Nagog Park, Acton,

MA 01720 (617)263-1400

fitting may change zero output slightly.
utput readjustment wanted.




& SINGER.
AMERICAN METER COMPANY

23
Ap

.

1 81

‘'Yl
(Y te Wrta ot
PR e, o PP .
st -4 . .
Nl Y 8 *
« I Q

.

n SRR TC

T

e
.
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__1 RA(LER +H( FLOW ME"ER C/\uBRAHO}J 5-19-93
o ' COMPUTER PRINTOUT -

W W W
f 235 765.3 11 19.1 21.0 99.9 0.00 40.3 40.4 0
"2:40 765.4 1.1 19.4 21.8 9.9 0.00 39.0 39.1 0
12:45 765;6 1.1 19.8 22.3 9.9 0.00 40.0 40.0 0
[2:50 765.8 1.1 19.8 22.3 9.9 . 0.00 39.6 39.6 0

¥X=320.78 "'3/6,«" .

» 13209 766.1 2.3 208.0 2.4 99.9 6.00 73.0 N2 G
13:10 766.3 2.9 20.1 22.6 99.9 0.00 13.4 73.6 0
13:15 166.4 2.4 20.1 2.5 99.9 0.00 78.5 787 0
13:20 766.5 2.3 20.1 22.4 9.9 0.00 78.3 714.5 0

= 1450 Y .~

ﬂmmmmwm»&w W\

13:30 766.8 22.5 99.9 0.00 118.6 119.4 0
13:35 766.8 3.3 20.4 22.4 99.9 0.00 118.0 118.8 6
13:40 766.8 3.3 20.4 22.4 9.9 0.00 118.0 118.¢8 G
13:43 166.9 2.3 20.2 21.9 9.9 0.00 117.4 118.5 ¢

FLOW METER

pPiToT TURE RLOW /m,,, (72 min) 2:7;‘;7 ""/gwq Y
gt 39.20 39.8 (.ol
LB 74T 45 79
1¢7 (18.77 (e.ss . OC




-\Sprdsht\LIQBRZBMcthodZB.wkl40 CFR 60 MET HOD 2B ..

IEFINITIONS:
Ma =Mol. wt. of Air (lb/lb—mole)
vs =Duct gas velocity (ft/sec)
Qsd =Std. dry volumetric duct flow rate (dscf/hr)
Kp =Pitot tube constant
Cp =Pitot tube coeffient (dimensionless)
Delp =Velocity head of stack gas (in H,0)
Ts =Absolute avg. stack gas tempecature (°R)
Tstd =Standard temperature (20°C or 68°F)
Ps =Absolute duct pressure (in Hg.)
Pstd =Standard pressure (in Hg.)
Pbar =Barometric pressure (mm Hg.)
A =Cross sectional area of duct (ft%)

DATA INPUT: please enter the following data using correct units;

Del p= 0.145 in. H?O (from pitot tube)

Ts = 22.4°C (from thermisterfthermometer)

Ps = 1.2 in H,0 (from pitot tube)
Fckdodadadaddt Ps = 2.2416 mm Hg (calculated)

Pbar= 766.3 mm Hg (from barometer)

Dia = 8 in 1.D.

***********iA

= 0.349065 ft* (calculated from above)

CORRECTED DATA/CONSTANTS USED IN FORMULAS:

Trailer1 .- 60% of miax flow’
PITOT TUBE VELOCITY AND FLOW RATE CALIBRATION FOR 8* TURBINE

Tstd = 528 °R

Ts = 532.32 °R

Pstd = 29.92 in. Hg

Pbar = 30.16929 in. Hg

Ps = 30.25754 in. Hg

Ma = 28.9644 Ib/lb—mole (from Mark's M.E. Handbook)
Cp = 0.99 Dimensionless

Kp = 85.49 ft[{Ib/lb—mole)(in. Hg)1 7 0.5

sec[ (°R) (in. HXQ) ]
CALCULATE: Average duct gas velocity

Vs =

Kp*Cp*[(Del p) ~0.5] * [(Ts/(Ps*Ma)) ~0.5]

vs = 2511723 (ft/lsec) = 1507.034 (ft/min.) =

CALCULATE: Average duct gas volumetric flow rate

Qsd =  3600*vs*A*[(Tstd*Ps)/(Ts*Pstd)]

Qsd = 31660.26 (scf/hr)

Qsd = 5276710 (scfi/min) = 14.94364 (meters’/min)
3947.253 (gal/min)

Qsd =

74.71822 (meter’/S min.)

Eq. 29

459.4615 (m/min.)

Eq.2.10



_ASprdsht\L123R23\Method2Bwk140 CFR 60 METHOD 2B ..

JEFINITIONS:
Ma =Mol. wt. of Air (Ib/lb—mole)
Vs =Duct gas velocity (ft/sec)
Qsd =S5td. dry volumetric duct flow rate (dscf/hr)
Kp =Pitot tube constant
Cp =Pitot tube coeffient (dimensionless)
Delp =Velocity head of stack gas (in H,0)
Ts =Absolute avg. stack gas temperature (°R)
Tstd =Standard temperature (20°C or 68°F)
Ps =Absolute duct pressure (in Hg.)
Pstd =Standard pressure (in Hg.)
Pbar =Barometric pressure (mm Hg.)
A =Cross sectional area of duct (ft?)
DATA INPUT: please enter the following data using correct units;
Del p= 0.365 in. HO (from pitot tube)
Ts = 22.6 °C (from thermisterfthermometer)
Ps = 2.8 in H,O (from pitot tube)
. P = 5.2304 mm Hg (calculated)
Pbar= 766.8 mm Hg (from barometer)
Dia = 8 inl.D.

0.349065 ft* (calculated from above)

CORRECTED DATA/CONSTANTS USED {IN FORMULAS:

Trailer 1 90% of max ﬂow‘ St

Tstd = 528 °R

Ts = 532.68 °R

Pstd = 29.92 in. Hg

Pbar = 30.18897 in. Hg

Ps = 30.39489 in. Hg

Ma = 28.9644 Ib/lb—mole (from Mark's M.E. Handbook)
Cp = 0.99 Dimensionless

Kp = 85.49 ft[(lb/lb—mole)(in. Hg)] 0.5

sec[ (°R) (in. H20) ]
CALCULATE: Average duct gas velocity

VS = Kp*Cp*[(Del p) ~0.5] * [(Ts/(Ps*Ma)) ~ 0.5]

Vs = 39.77384 (ftfsec) = 23864436 (fmin) =

CALCULATE: Average duct gas volumetric flow rate

Qsd =  3600*vs*A*[(Tstd*Ps)/(Ts*Pstd)]
Qsd =  50828.46 (scffhr)
Qsd = 838.8076 (scf/min) = 23.76503 (meters’/min)

6274.717 (gal/min)
Qsd = 118.7751 (meter’/5 min.)

Eq. 2.9

727.5702 (m/min.)

Eq. 2.10
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) \,.\Sprdsht\LlBRZS\McthodZB.wklll-O CFR 60 METHOD 28 Tra(ler 1: - 30% of max flow

PITOT TUBE VELOCITY AND FLOW RATE CALIBRATION FOR 8* TURBINE
EFINITIONS: '

Ma =Mol. wt. of Air (Ibﬂb—-mo!e)
Vs =Duct gas velocity (ft/sec)
Qsd =Std. dry volumetric duct flow rate (dscf/hr)
Kp =Pitot tube constant
Cp =Pitot tube coeffient (damens:onl&es)
Delp =Velocity head of stack gas (in H,0)
Ts =Absolute avg. stack gas temperature (°R)
Tstd =Standard temperature (20°C or 68°F)
Ps =Absolute duct pressure (in Hg.)
Pstd =Standard pressure (in Hg.)
Pbar =Barometric pressure (mm Hg.)
A =Cross sectional area of duct (ft})
DATA INPUT: please enter the following data using correct units;
Delp= 0.04 in. H?O (from pitot tube)
Ts = 21.9°C (from thermister/thermometer)
Ps = 0.34 in H,O (from pitot tube)
ikt Pg = 0.63512 mm Hg (calculated)
Pbar= 765.5 mm Hg (from barometer)
Dia = 8in .D.

= 0.349065 ft? (calculated from above)

CORRECTED DATA/CONSTANTS USED IN FORMULAS:

Tstd = 528 °R

Ts = 531.42 °R

Pstd = 29.92 in. Hg

Pbar = 30.13779 in. Hg

Ps = 30.1628 in. Hg

Ma = 28.9644 Ib/lb—mole (from Mark's M.E. Handbook)
Cp = 0.99 Dimensionless

Kp = 85.49 ft{(Ib/lb—mole)(in. Hg)]1 ~ 0.5

sec[ (°R) (in. HXQ) ]
CALCULATE: Average duct gas velocity
Vs = Kp*Cp*[(Del p) ~0.5] * [(Ts/(Ps*Ma)) "~ 0.5] Eq. 2.9

VS = 13.20174 (ftsec) = 7921047 (ft/min.) = 241.4953 (m/min.)

CALCULATE: Average duct gas volumetric flow rate

Qsd =  3600*vs*A*[(Tstd*Ps)/(Ts*Pstd)] Eq. 2.10
Qsd =  16616.78 (scffhr)
Qsd = 276.9463 (scffmin) = 7.843121 (meters®/min)

2071.702 (gal/min)
Qsd = 39.21560 (meter’/5 min.)
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qORIEa X NSTRUMENTS I mcC - ’ .
LINEAaARIZER CALIE‘RATIGN TaElL &=

a—1oa L CSHS @ml@ﬂﬂ
~IR—Z20aQ

3 (T

JORDAR sErviIcE CO-
: iElRIAl_#é(Z'IT’(ZKS@

~GPUT %F.S. CONCENTRATION POT # QUTPUT 6-1 V
) .@B3 @ @

= S_457 1 @546
14 11.196& 2 J112
=4 17 263 = 1724
37 23.70% 4 V237
AQ 3G . 559 < . 3055
sSG 37 .786 & 3979
-0 49 .G29 7 . 4983
70 &R.77S 8 6878
a% 79.1 = _791
10a 99 .997 16 1



pPo ™ T3y

HORIBA INSTRUMENTS INC.
LINEARIZER CALIBRATION TABLE

— 2%
< 2@% C3HS Aprat 2%, 1991

PIR—-2Z2QDDD

6 ™M.M.
JOHN £. 30O
D ERIALM . 9020.3
SPUT %F.S. CONCENTRATION POT # OUTPUT ©-1 V
2 -.016 2 - . 0008
8 1.067 1 .9533
16 2.145 .2 L1972
24 3.262 3 .1631
32 4.455 4 .2228
40 5.754 5 L2877
50 7.558 6 .3779
60 9.591 7 .4796
70 11.865 8 .5932
85 15.712 9 .7856
100 20.001 10 1
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INSTRUCTION MANUAL

FOR

HOR {BA MODELS VIA-300 & VIA-500
GENERAL PURPOSE INFRARED GAS ANALYZERS

HANUAL NO. 030918A

5/83

LHORIBA

—

HORIBA INSTRUMENTS INC.
1021 DURYEA AVENUE

IRVINE INDUSTRIAL COMPLEX
IRVINE, CALIFORNIA 92714
TELEPHONE 714/540-7874
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- SPECIFICATIONS

PRINCI

OBJECT OF MEASUREMENT

...........................

PLE OF MEASUREMENT

.........

ooooooooooooooooo

REPEATABILITY. ... i

SPEED OF RESPONSE

ouTeuT

INDICATION

AMBULENT TEMPERATURE

POWER SOURCE

POWER CONSUMPTION

EXTERNAL DRAWINGS

................

S

...........................

.......................

..............

.....................

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

................

...........................

Horiba Model VIA-300 and VIA-500 General
Purpose infrared Gas Analyzers.

Nondispersive {afrared Ray Detection (NDIR)
Various sample gases such as stack\gas

€0, €Oz, NO, SO2, n-CgHyy, C3Hg, CHy, etc.
Two ranges, X2 or X2.5 (standard)

Within *1.0% of full scale

Selectable by ADD-3 between 0.5 to 15.5
seconds (electronic system)

0-100 mV, 0-1V (unisolated)
0-1V, 0-16 mA or L-20 mA (isolated)

Indicator is scaled in 100 equal divisions
(Class 1.5) (standard)

AC 115V 210V (50 or 60 Hz)
Approximately 150VA

Refer to Figure 4-1 (Ref. Fwg. Wo. V320241)

V{A-300: App}oximately 15 kg.
VIA-500: Approximately 20 kg.
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.FC (nfrared nstruments
gvisioaofgoﬂ::ﬁﬁefcapocaﬁoa

IR-2200 CXYGEN ANALYZER
OPERATTONS & MATNTENANCE MANUAL

This manual describes the installation,calibration,operation, and
routine maintenance of the OFC INFRARED INSTRUMENTS.

Before operating this instrument it is recommended that the user

read thraough this manual to insure efficient operation and accurate
results. -

OFC INFRARED INSTRUMENTS.

. Mailing Adress
P.O. Box 6935, Ventira., California 93003

Shipping Address ..
4820 McGrath Street., Ventura, Californmia 93003

-

(80S) 650-5040S



N RA(LER H( FLOW : METER  CALIGRATION S——/q q3
st vas restarted at $12:75:42 . COMPUTER PRINTOUT

2" VRO AR N U \N \\1\\
] 239 765.3 L1 19.1 21.0 99.9 0.00 40.3 £0.4 0
" 765.4 1.1 19.4 21.8 99.9 0.00 9.0 39.1 0
12:45 765.6 1.1 19.8 7.3 99.9 0.00 40.0 £0.0 0
12:50 765.8 1.1 19.8 2.3 99.9 . 0.00 39.6 39.6 0

X=329.78 "‘7:5,."“

» 13205 766.1 2.9 20.0 22.4 99.9 G.00 753.0 15.2 ¢
13:10 766.3 2.5 20.1 22.6 99.9 0.00 73.4 73.6 0
13:19 766.4 2.4 2¢.1 22.5 99.9 0.60 76.5 8.7 0
13:20 166.5 2.9 20.1 22.4 9.9 0.00 143 74.5 0

ﬂmmmmmmww W W

166.8 22.5 9.9 0.00 118.6 119.4 0
13:35 766.8 3.3 20.5 2.4 9.9 0.00 118.0 118.8 6
13:40 766.8 2.3 20.4 22.4 9.9 0.00 118.0 118.8 0
13:45 766.9 33 20.2 21.9 99.9 0.00 117.4 118.5 6

FLOW METER

PITOT TUBE FLOW “Vowin (Mgard RX-UBET4 Y
3¢°7g' 394 2q.8& (.01
LB 74T 45 2

197 (18.77 ve.sr [.oC




- | - SH(Am93
 ASprshOLI23RZWMethod2Bi140 CFR 60 METHOD 2B . Trailer:1.:60% of max flow, ¢

PITOT TUBE VELOCITY AND FLOW RATE CALIBRATION FOR 8° TURBINE
EFINITIONS: T

Ma =Mol. wt. of Air (lb/tb—mole)
vs =PDuct gas velocity (ft/sec)
Qsd =Std. dry volumetric duct flow rate (dsci/hr)
Kp =Pitot tube constant
Cp =Pitot tube coeffient (dimensionless)
Delp =Velocity head of stack gas (in H,0)
Ts =Absolute avg. stack gas temperature (°R)
Tstd =Standard temperature (20°C or 68°F)
Ps =Absolute duct pressure (in Hg.)
Pstd =Standard pressure (in Hg.)
Pbar =Barometric pressure (mm Hg.)
A =Cross sectional area of duct (ft%)
DATA INPUT: please enter the following data using correct units;
Delp= 0.145 in. H*O (from pitot tube)
Ts = 22 4 °C (from thermister/thermometer)
Ps = 1.2 in H,0 (from pitot tube)
*hkkkkkkdkdkd Pg = 2.2416 mm Hg (calculated)
Pbar= 766.3 mm Hg (from barometer)
Dia = 8 in .D.

= 0.349065 ft? (calculated from above)

CORRECTED DATA/CONSTANTS USED IN FORMULAS:

Tstd = 528 °R

Ts = 532.32 °R

Pstd = 29.92 in. Hg

Pbar = 30.16929 in. Hg

Ps = 30.25754 in. Hg

Ma = 28.9644 Ib/lb—mole (from Mark's M.E. Handbook)
Cp = 0.99 Dimensionless

Kp = 85.49 ft[(Ib/lb—mole)(in. Ha)] 0.5

sec[ (°R) (in. H0) ]
CALCULATE: Average duct gas velocity
Vs = Kp*Cp*[(Del p) ©0.5] * {(Ts/(Ps*Ma)) ~0.5] Eq.29

Vs = 25.11723 (ft/sec) = 1507.034 (ft/min.) = 459.4615 (m/min.)

CALCULATE: Average duct gas volumetric flow rate

Qsd =  3600*vs*A*[(Tstd*Ps)/(Ts*Pstd)] Eq.2.10
Qsd = 31660.26 (scf/hr)
Qsd = 5276710 (scf/min) = 14.94364 (meters’/min)

3947.253 {gal/min)
Qsd = 74.71822 (meter’{S min.)



_ASprdshtiL123R23Method2B.wk140 CFR 60 METHOD 2B .. Trajler1=,90% of max liow:
PITOT TUBE VELOCITY AND FLOW RATE CALIBRATION FOR 8" TURBINEgH]
JEFINITIONS: o

Ma =Mol. wt. of Air (lb/lb—mole)
VS =Duct gas velocity (ft/sec)
Qsd =Std. dry volumetric duct flow rate (dscf/hr)
Kp =Pitot tube constant
Cp =Pitot tube coeffient (dimensioniess)
Delp =Velocity head of stack gas (i H,0)
Ts =Absolute avg. stack gas temperature (°R)
Tstd =Standard temperature (20°C or 68°F) -
Ps =Absolute duct pressure (in Hg.)
Pstd —=Standard pressure (in Hg.)
Pbar =Barometric pressure (mm Hg.)
A —Cross sectional area of duct (ft})
DATA INPUT: please enter the following data using correct units;
Del p= 0.365 in. H2O (from pitot tube)
Ts = 22.6°C (from thermisterfthermometer)
Ps = 2.8 in H,0 (from pitot tube)
tokcdcdckkkkdiddd Pg = 5.2304 mm Hg (calculated)
Pbar= 766.8 mm Hg (from barometer)
Dia = 8inl.D.
*kdkddkkdkd A = 0.349065 ft* (calculated from above)
CORRECTED DATA/CONSTANTS USED IN FORMULAS:
Tstd= _ S28°R
Ts = 532.68 °R
Pstd = 29.92 in. Hg
Pbar = 30.18897 in. Hg
Ps 30.39489 in. Hg

ou

Ma 58.0644 Ib/lb—mole (from Mark's M.E. Handbook)
Cp = 0.99 Dimensionless
Kp = 8549 ft[(Ib/lb—mole)(in. Hg)1 7 0.5

sec[ (°R) (in. HX) ]
CALCULATE: Average duct gas velocity
VS = Kp*Cp*[(Del p) ~0.5] * [(T s/(Ps*Ma)) ~0.5] Eq. 2.9
vs = 39.77384 (ft/sec) = 23864436 (fymin.) = 727.5702 (m/min.)

CALCULATE: Average duct gas volumetric flow rate

Qsd = 3600*vs*A*{(Tstd*Ps)/(Ts*Pstd)] Eq. 2.10
Qsd = 50328.46 (scf/hr)
Qsd = 838.8076 (scffmin) = 23.75503 (meters’/min)

6274717 (gal/min)
Qsd = 118.7751 (meter’/S min.)



ER NP

v\éﬁi&h&mmﬁﬂéﬁo&ﬁﬁdd CER 60 METHOD 28 - Trailer 1 -+ 80% of max flow

““PITOT TUBE VELOCITY AND FLOW RATE CALIBRATION FOR 8* TURBINE
EFINITIONS: o -

Ma =Mol. wt. of Air (lbflb—mole)
vs =Duct gas velocity (ft/sec)
Qsd =Std. dry volumetric duct flow rate (dscffr)
Kp =Pitot tube constant :
Cp =Pitot tube coeffient (dimensionless)
Delp =Velocity head of stack gas (in H,0)
Ts =Absolute avg. stack gas temperature (°R)
Tstd —Standard temperature (20°C or 687F)
Ps =Absolute duct pressure (in Hg.)
Pstd =Standard pressure (in Hg.)
Pbar =Barometric pressure (mm Hg.)
A —Cross sectional area of duct (ft))
DATA INPUT: please enter the following data using correct units;
Del p= 0.04 in. H2O (from pitot tube)
Ts = _ 219°C (from thermisterfthermometer)
Ps 0.34 in H,0 (from pitot tube)

= 0.63512 mm Hg (calculated)
Pbar= 765.5 mm Hg (from barometer)
Dia = 8 in I.D.

= 0.349065 ft2 (calculated from above)

CORRECTED DATA/CONSTANTS USED (N FORMULAS:

Tstd=  528°R

Ts = __ 53142°R

Pstd = 29.92 in. Hg

Pbar = 30.13779in. Hg

Ps = 30.1628 in. Hg

Ma = 289644 ib/lo—mole (from Mark's M.E. Handbook)
Cp = 0.99 Dimensionless

Kp = 8549 [ (Ib/lb—mole)(in. Hg)1 7 0.5

sec[ (°R) (in. H*0) ]
CALCULATE: Average duct gas velocity
vs = Kp*Cp*[(Del p) ~0.5] * [(T s/(Ps*Ma)) "~ 0.5] Eqg. 2.9

Vs = 13.20174 (ftfsec) = 792.1047 (fymin) = 2414953 (m/min.)

CALCULATE: Average duct gas volumetric flow rate

Qsd =  3600*vs*A*[(Tstd*Ps)/(Ts*Pstd)] Eq. 2.10
Qsd = 16616.78 (scf/hr)
Qsd = 276.9463 (scffmin) = 7.843121 (meters’/min)

2071.702 (gal/min)
Ocd  — 99 21560 (meter/S min.)
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= CTCCrt

SJOoORDAN SERVICE cO -
SERIALHOATAZTE

NFUT %F.S. CONCENTRATION FOT # QUTPUT ©-1 V
o LGB @ @

& 5.457 1 .@GS46
16 11.196 2 L1112
=4 17 .26 = L172&
a7 23,702 4 V237
40 =p. 559 < _3@56
G 35.786 & L3979
&0 49 .620 7 .4983
7@ &B.775 8 .&6B78
as 79.1 9 .791
160 99 .997 10 1
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HORIBA INSTRUMENTS INC.
LINEARIZER CALIBRATION TABLE

— 2%
i 2 C3HS Apedd 24, 1991

PIR— 233D

e ™M_M.
JOHN £ . 30
‘ 'ERIALﬂ . ?0‘4!0/3
NPUT %F.S. CONCENTRATIOR POT # OUTPUT ©-1 V
2 -.016 o -.0008
8 1.067 1 .9533
16 2.145 .2 L1972
24 3.262 3 .1631
32 4.455 4 .2228
49 5.754 5 .2877
50 7.558 6 .3778
60 9.591 i L4736
19 11.865 8 .5932
85 15.712 g .7856
100 20.001 10 1
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operation. and

describes the installatiou,calibration,
TNFRARED INSTRHMENTS-

This manual
the OFC

routine maintenance of

pefore operating this instrument it is recomm&uﬁhai
read through this manual to insure efficient

results.

QrC TINFRARED INSTRUMENTS-

113 Adzess

Box 6935, Ventura.- ¢ Califocnia.93003

P.O.

sShipping AAdress .
jfornia 93003

4820 McGrath Street.. Ventura, Cal
(80S) 650-5005



TS TRUMENT {DENTIFICATION SHEET
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10DEL NUMBER: W
SERIAL NUMBER: //jﬂﬁ—@—/’/
GAS: Cj 2.
FULL SCALE VALUE: [ OO0 (). (D 245 . I8 oA
RECORDER OUTPUT: B> = (D m,\_[
T~ O TERWAL
SPECIAL DATA: < * 3

e

10 VE{ICH THE ATTACHED WARRANTY 13 €XTENDED:
= = =

//
o
(2

ORIGINAL PURCHASER -

DATE OF ORIGINAL SHIPMENT:



adustrial Gas Divisioa |

AIR /.
sk —roducts and Chemicats, lnc. : . . PRODUCTS -
>( Box 32576 L_-
o e, KY 40232
Telephone (502) 456-6222

October 5, 1987

John Jordan Service Co.
P.0. Box 99535
Louisville, KY 40299
Attn: Donna Keeling

Dear Ms. Keeling,

This is to certify that under normal use and conditions, the shelf life of the

span gas propane/nitrogen that we supply to John Jordan Service Company should
last in excess of one year.

1f any further clarification 1is needed, contact me at (502) 456-6222.
Sincerely,
AIR PRODUCTS AND CHEMICALS, INC.

@mﬁoﬁw@% A~

Thomas F. Reynolds, Jr.
District Manager

TER/km



1650 Enterprise Packway
Twiasburg, Ohio 44087

PO, Box 358 - ﬂ {Eﬁggifﬂlﬁﬁgik

Iosburg, O 4405 a JUN 21 1953

June 16, 1993

Ed Menzenski

John Jordan Service Company
PO Box 99535
Louisville KY 40269

Dear Mr. Menzenski.

In response to your questions regarding the certification
life of a Propane, balance Nitrogen mixture. we reccommend

a three year period from the last analysis date. We arrived
at this three year limitation because of our own experience
and because of the limits put on EPA Protocol mixtures of the
same matrix. The Quality Assurance and Technical Support
Division of the Atmospheric Research and Exposure Assessment
Laboratory have done studies on the stability of this type of
mixture and have found them to be stable for a period of at

least three vears. If you have any further questions, please
feel free to call me at 1-800-426-9427.

Sincerely,
MATHESON GAS PRODUCTS. INC.

P

Les Gibson
Asst Branch Manager

LG/bc

€nc



DRAFT COPY

TABLE 2-2. CERTIFICATION PERIQOS FCR COMPRESSED GAS CALIBRATION
STANDARDS IN PASSIVATED ALUMINUM CYUINDERS

Applicable Ceruification
Balance canceaatration pediod
Cectifled componeats gas fange (monaths)
Aromatic organic gases ) Nitrogen 20.2S ppm .~ 36
Aliphatic organic gases Nitrogen 2020 ppm 36
Benzene . Nitrogen 2025 ppm 36
Carbon dioxide and oxygen (i.e., bload gas) Nitrogen 25% CQ,, 36
20% O,
Carbon dioxide and aitrous oxide Al 2340 ppm CO,, 36
b - 2300 ppb N,O
Carbon dioxide Nitroagen >05% 36
Carbon monoxide Air 210 ppm 24
Carbon manoxide Nitrogen 210 ppm 36
Carban moanaxide, propane, and carbon Nitrogen 21.6% CQ, 36
dioxide 2600 ppm CHg,
20% CQ,
Hydrogea sutfide Nitrogen 25 ppm 12
Methane Air 21 ppm 36
Methane and propane Air 24 ppm CH_, 36
21 ppm Cagg
Nitric oxide Nitrogen 25 ppm 24
Nitrogen dioxide Alr 21000 ppm 24
Oxides of nitragen Air 2100 ppm 24
Oxygen Nitrogen 22% 36
Propane Air 23 ppm 36
Propane Nitrogen 2100 ppm 36
Propane and oxygen Nitrogen 2100 ppm CyHy 36
25% O,
Sutfur dioxide Nitrogen ar  50-489 ppm 24
air
Suffur dioxide Nitrogen or 2500 ppm 36
air
Tetrachioroethylene Nitrogen 20.25 ppm 36
Mutticomponent mixtures — — See text
Mixtures with lower conceatrations — — See text

2-8
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COMPUTER PRINTOUT LEGEND
——=_"=0R FRINIOUT LEGEND

AMBIENT-T ——m——mme o Ambient temperature -- © celgius.

EXHAUST~T —wemee Exhaust temperature -- © Celsius.

EXHAUST~P ——=——ee Exhaust pressure --—-- mm Hg.

BARO-P-——cmemm Barometric pressure -- mm Hg.

HC/IN ———mm Inlet HC (when used) - % by volume.

HC/OUT ——mmm__ Exhaust HC ——c—emee_ volume fraction of hydrocarbon.
VES =—m—mmmm Flow ————mmm standard cubic meters.

ME —=—eommm e Total milligrams —---- mg of VOC emitted.

VE —~=—mmm Flow ———momm cubic meters.



VAPOR RECOVERY SYSTEM FERFORMANCE TEST

JOHN JORDON SERVICE COMPANY
TECHNICAL SERVICES GROUF
SO 267-8344

est for : MARATHON OIL COMPANY
LEBANON, O0OHIO

he unit tested was a ZINK

LEN TOLOCZKO and KENNY CAMFBELL performed the test on 06-08-1994
Test performed with mobile lab 1

-he strip chart recorder speed is 152 mm per how-.

R R R R R R Rk R R R R S L Y R 2 R n L N T T R L v N VvV VRV VI IE VRV PR ey
All data fields are rounded & places following the decimal for display purposes.

Internal to the program all data fields are &8 digits and 12 bit fields.

E‘*******************************************************************************



OUTLET CALIBRATION GAS INFORMATION

Outlet analyzer range is @ - 1@%

Allowable range is + or — S% of actual span gas concentration

Low range span gas concentration
Mid range span gas concentration
Hi range Span gas concentration

2.585 %, Cylinder # FF—16886
4.501 %, Cylinder # FF-6@393
8.999 %, Cylinder # FF-zZ9az

Zero span analyzer reading : Q.aa w
Low range analyzer reading o 2.on %
Low range analyzer erraor : -, 19 %
Mid range analyzer reading : 4.49 %
Mid range analyzer error : ALz %
Hi range analyzer reading : 8.98 %
HI range analyzer error 2 AL 19 %

*****************************-K-**************************************************

INLET CALIBRATION GAS INFORMATION
Allowable range is + or - 5% of actual span gas concentration
Low range span gas concentration

Mid range Span gas concentration
Hi range span gas concentration

6.v@4 %, Cylinder # FF-30304
49.9 %, Cylinder # BOG-98%5
79.994 %, Cylinder # FF-g775c

s 2y as

Zero span analyzer reading QL@ %
Low range analyzeyr reading ! 25.4 %
Low range analyzer eyrraor : -Z. 42 %
Mid range analyzer reading : 48,5 %
Mid range analyzer erraor : —2.89 %
Hi range analyzer reading i /9.6 %
HI range analyzer error @47 %



Time Baro-P Exhaust-P Asbient-T Exhaust-T HCin HCout VE VES HE

su Ho ae Hg Deg € Deg C % % atr3 atr™3 ag
97:11 743.7 2.6 14.4 16.1 35.9 8.03 22.2 2.1 10787.95
116 743.8 8.3 14,5 16.1 37.1 8.03 14.4 14.3 7712.’483
Tl 743.9 0.8 14.6 15.9 29.1 2.3 34.9 34.7 19007.7
97:26 743.8 2.3 14.7 15.7 2.0 8.04 16.9 16.8 11925.82
13 743.7 8.2 14.6 18.9 35.8 0.84 3.2 3.2 2996. 69
@7:36 143.7 8.6 14.8 15. 4 27.8 2.9 23.1 2.9 27145.67'/ )
T141 743.;‘ 2.3 15.@ 15.7 24.7 2.04 69.2 64.9 51936.59
~T:46 743.5 8.3 15.4 15.6 19.7 8.04 1.8 11.7 9518.572
87:51 743.5 0.4 15,4 15.6 4.1 8.83 17.3 17.2 15156.72
7156 743, 4 2.4 15.4 15.5 26.9 8.05 13.6 13.5 12009. 63
28:0t 743.4 1.7 15.1 15.6 12.6 8.e3 54.@ 537 339%. 71
3:06 743.4 1.6 15.@ 15.3 10.1 2.8 52.0 51.8 S0205. 26
09: 11 T43.4 0.5 14.9 15.1 7.3 2.04 27.3 27.1 18493. 82
vf:16 743.2 1.9 15.@ 15.2 3.8 8.083 44,5 44,3 21471.28

utlet span check caospleted at @8:17:17 the reading is ¢ 4.58 % Qllowable : 4.22 thru 4.76

Qutlet zerc check completed at 08:18:82 the reading is : 0.85 % Allowable : -0.27 thru @.27

f:21 743.¢ 2.1 15.2 15.6 4.1 8.93 37.0 3.8 18623. 92
78:26 743.9 8.7 15.4 15.5 4.3 8.83 26.8 26.6 14946.74
o:31 743.0 0.4 13.4 15.4 i7.0 0.3 18.5 18.4 10709. 83

8:36 743.1 e.8 13.5 15.4 26.2 0.2 28.8 28.7 123%. 86
08:41 743.2 0.8 13.9 15.3 21.7 9.82 . 335 33.3 14874.95
8146 743.2 .9 15.6 15.4 25.6 Q.03 33.9 33.7 194568. 82
@4:51 743.¢2 8.3 15.7 15.3 3t 0.03 12.9 12.9 6292, 864
J8:56 743.3 a7 15.3 15.3 a1 0.83 29.8 29.6 13539. 03
9:01 743.1 8.3 15.2 15.3 21.9 e.03 13.8 13.7 6449,926
99:96 143.9 0.2 15.3 15.2 26.6 0.03 9.3 9.2 4491,992

wtlet span check cospleted at ©9:07:16 the reading is : &.57 % Allowable : 4.22 thru 4.76



Time

Barg~p

ar Hg

an Hg

ExhaustP Asbient-T
Deg C

Exhaust-T HCin
Deg C

%

Outlet zero check coapleted at 89:08:46 the reading is : @.05 x

1126

89:31

1336

;41

a6

1251

@9:56

1:01

19:86

vatlet span check coapleted at 10:09:

itlet zero check cospleted at 1@:11:

1@:11

nlet

Inlet

8:16

a:21

19:26

0:31

10:36

-8:41

B:46

10:51

9:56

742.8

742.8

742.9

742.7

42,7

742.7

742.7

742.7

742.7

742,7

742,7

742.8

743.0

0.3

8.6

8.2

8.2

0.5

8.8

8.6

0.3

1.5

8.6

8.6

0.3

0.9

13.5

16.1

15.8

13.9

16.0

16.3

16.7

17.¢

17.5

17.7

18.0

18.9

39 the reading is ;

84 the reading is :

19.4

15.0

15. 4

13.3

15.2

15.2

13.6

15.8

15.7

16.1

16.5

16.6

16.3

17.1

span check completed at 18:11:34 the reading is

zero check cospleted at 10:12:49 the reading is :

743,2

743. 4

743.4

743.4

743.5

743.5

743.6

743.5

743.5

0.5

6.3

8.2

8.8

0.3

8.2

0.6

1.@

8.3

19.2

18.3

18.2

18.7

8.8

18.9

18.9

19.2

19.2

17.7

17.4

16.9

17.3

17.2

17.0

16.8

1.7

1.7

18.6

38.9

36,5

36.8

3.3

28.7

19.1

29.6

21.3

25.7

36.9

3.9

4.57 4

2.84 x

c8.3

: 48,9 %

34,9

35.8

34.8

38. 4

36.9

38.2

13.5

1.6

11.@

HCout

Allowable

8.82

e.91

.01

8.01

2.80

0.00

o.e2

e.82

0.01

8. 00

0.

0.2

Allowable :

Allowable

1.43

VE

atre3

0,27 thry @.27

2.3

244

6.0

1.5

2.8

30.8

214

6.9

38.4

2z.¢e

2.2

2.8

4.22 thru 4,76

: 8.27 thru @27

15.1

Allowable : 46,1 thru Se.8

0. 08

0.82

8.a

8.01

¢.a1

0.01

0.81

0.01

8.93

8.6 X Rllowable 2.4 thry 2.4

11.3

9.9

1.5

25.7

6.1

2.2

11.6

3.7

l10.0

VES
i"Hr3

L3

12.7

30.6

L2

6.9

21.8

22.@

14.9

11.3

9.8

1.5

23,3

6.1

2.2

11.5

35.3

9.8

g

949.9713
6005, 635
1825, 42
162, 4832
355, 5389
(318.786
7383.139
2338, 531
4833. 144
583. 6688
6940, 581

2316.738

390233. 1

937.6174
3135, 431
627,983
4877.721
1014,23
513, 1364
2338. 962

3958, 727

ML g

e

P



Time Baro-f Exhaust-P Qebient-T Exhaust-T HCin HCout VE VES ME

aa Hyg ar Hp Deg C Deg C % * atr3 str3 ng
11:01 743.5 e.2 19.4 17.4 14.9 0.04 0.5 0.5 367.3438
:06 743. 4 1.0 2.4 18.2 27.7 2.03 29.2 2.8 15191, 17
Tt 743. 4 0.4 2e.9 19.3 37.2 0.02 16.5 16.2 2869. @96

Outlet span check conpleted at 11:14:33 the reading is : 4.57 X Allowable : 4.27 thru 4.76

tlet zero check completed at 11:15:38 the reading is : @.85 % Rllowable : —0.27 thru @.27

11:16 743.5 8.2 20.5 18.7 3.2 0.82 a7 2.6 933. 2857
121 743.7 8.2 8.3 18.6 2o, 4 2.01 6.9 6.8 1045, 945
‘1126 743.9 1.6 2.8 19.3 18.3 8. a0 43.6 42.9 3684. 045
11:31 743.9 1.7 22. @ .5 6.7 0.02 .6 49.6 - 19693.38
236 144, 1 1.@ 22.2 20.5 5.7 8.82 35.3 34.9 14164.59
11:41 744. 1 e.8 21.8 20.3 32.3 0.e3 28.1 er3 13821, 12
146 744, 1 8.9 21.3 2.3 33.6 0.8! 31.9 31.2 7829.966
11:51 744,3 8.3 ci.@ 19.9 36.1 0.01 1.3 7.3 1642, 026
113156 744, 4 8.4 ca. 8 19.7 3.2 8.a2 18.2 17.9 3587. 244
01 744,35 8.5 2.2 19.5 e8.2 0.82 13.5 13.2 6709, 866
12:06 744, 6 8.9 2.3 0.3 2.4 8.0z 33.3 3.6 9283, 551

itlet span check completed at 12:08:32 the reading is : 4.5 % Allowable : 4.22 thru 4.76

Mutlet zere check cospleted at 12:09:37 the reading is : @.85 %X  Allowable : -0.27 thru @.27

et 144,46 @.5 21.9 8.6 1.6 .03 16.5 16.1 7873.363

216 744, 8 8.2 2.2 ca. 1 3.1 8.83 6.0 5.9 3963.13
12:21 744, 8 a.9 2.7 ce.2 cB.1 0.2 , 29.9 28.9 13829, 87

2:26 743.0 2.9 3.1 cl.2 34.7 .a2 3.3 3.6 16889. 61
12:31 745.@ 8.3 c3.1 c0.9 34.2 0.62 18.8 1.6 4624, 809
.2:36 743.2 8.2 3.7 8.7 38.9 8.a3 S 3 3.2 817,117

2:41 745, 3 1.3 4.5 cl.e 2.9 a.e 34.4 33.6 13214.5
12:46 745,5 8.7 4.3 cl.9 2.5 .03 8.7 ca.a 14319.96

2151 745.6 0.5 23.6 21.8 9.4 2.04 2.9 8.3 1673?.56 G )C/ g

A
] i



Tige Baro-p ExhaustP Aabient-T Exhaust-T HCin HCout VE VES ME

a1 Hg ae Hg Deg C Deg C % X atre3 atr3 ]

12:56 745.7 8.7 24,0 21.7 9.4 8.04 27.6 26.9 21309. 8a
foel 745.7 1.4 25.1 2.1 1.5 8.@ 43.4 42. 4 19899, 52
M 45,7 0.4 23.8 21.9 13.0 8.8 10.9 1.6 4764, :315
13:11 7437 8.4 22.9 2.4 ar.s 0.83 9.9 9.7 2086. 686

:16 745.8 0.9 2.7 21.3 14.4 8.63 31.9 3.2 18010, 64
13:21 745.9 1.3 22.7 21.5 c1.8 8.83 38.8 37.9 17874, 13

HE 745.9 8.3 2.8 2l.e 33.3 0.3 6.2 6.0 2810. 645
“3:31 #1233, 6 1z.5 “4886. = %4885, 5 2.2

17 Q@a.7 8.4 33378, 8
13:36 668. 1 1.6 ~-Z23.5 ~=4. 8 7.1

1.z 12. 6 146279, 5

13:41 677.3 1.8 -4, 7 -1, 6 8.1
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K-******************************************************************************

FOST TEST OUTLET SFAN CHECK

Span check performed at 13:45:06

tRO vange analyzer reading is : Q.az %
RO range allowable readings are -~@.#7 thru @.27
ID range analyzer reading is I 4,53 %

ID vrange allowable readings are 4.3% thru 4.76

FOST TEST INLET SFAN CHECK

Span check performed at 13:46:14

ERO range analyzer reading 1is ER 7 Y A
ZERO range allowable readings are —2.4 thruy

ID range analyzer reading is : 4B8.5 %

MID range allowable readings are 46.1 thru Sa.8

***********-*****************************-l*************************-********%*%***



PRELIMINARY TEST RESULTS

1e test data file name is D:\MARARLEBN. DAT
There were 79 test intervals, 79 of which had flow.

Hverage barometric pressure was J48=2 mm Hg 74%me‘43
Average flow pressure was @.85 mm Hg

verage ambient temperature was 78 celcius (& C
..serage exhaust temperature was 789 celcius ¢ &

Average inlet concentration was =4.49 *
verage outlet concentration was @.14 %

Total volume emitted was 1755.A6 cubic meters
Total volume emitted standardized was 162. 28 cubic meters
otal milli-grams emitted was J43895Q0Q

Accountable gallons loaded was 27325@
otal gallons loaded was 36195@

Accountable liters loaded was 183435363
“otal liters loaded was 1370129

Accountable milli—grams emitted per liter loaded was
Total milli—grams emitted per liter loaded was 1.78

[
Iy
m

Unit efficencey for accountable gas loaded was 99.47 %
nit efficencey for total gas loaded was 99.6@0 %



