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II. BARGE PE AND DESCRIPTION:

The vesgel of concern is a 297'-6" X 54'-0" X 12'-0", double
side, double bottom, tank barge intended for service on rivers,
lakes, bays and sounds. It is equipped with a raked end and a box
end. It has six (6) cargo tanks, and is served by a cargo pump, and
a transverse load and unload header.

III. INDIVIDUAL BARGE DATA:

_NAME _BUILDER b~ UL
el
B3y TRINITY/PLAT26R g 344

IV. CARGQ PRODUCT (S) :

The vapor control system is to be used with cargo product (s)
listed in APPENDIX E and as otherwise authorized by U.S.C.G.

V. CARGO HOSES:

The vessels will not carry cargo vapor hoses. Accordingly, and
with reference to 46 CFR 39.30-1(c), hoses are not included in the
pressure drop calculations presented by this analysis.

VI. MAXIMUM DESIGN WORKING PRESSURE:

Per previous documentation the barge structure is reported to
be suitable for a 3.0 PSIG MAXIMUM DESIGN WORKING PRESSURE. &

(Note: This MAXIMUM DESIGN WORKING PRESSURE 1is considered
appropriate for both pressure and vacuum conditions.)

VII. MAXIMUM LIQUID TRANSFER RATE:

The maximum liquid transfer rate (MLTR) is to be 5,000 BBL/HR
unless otherwise limited by (1) the max capacity of the cargo tank
venting system (see APPENDIX E-3), or (2) by the sum of the "shore
connection pressure" plus the "pressure drop" from the most remote
tank to the shore connection being in excess of 80% of the P/V
setting as determined from the graphs of APPENDIX G for specific
loading conditions.



VIII CONTROI, YSTEM (4 CFR 39.20-1):

FIGURE 1 and TABLE LM-1 provide a diagram and list of
material, respectively, of the vapor control system and related
equipment.

When the vapor control system is to be used:
A. Pressure/vacuum valves (if any) other than the vapor
control system pressure/vacuum valve(s) will be removed and the
connections sealed with standard threaded pipe caps or equal.

B. Above-deck vapor piping will be lettered and painted
in accordance with 46 CFR 39.20-1(d).

C. The shore connection flange will be in accordance with
46 CFR 39.20-1(f).

IX. CARGO GAUGING SYSTEM:

A. One (1) visual tank level
be installed at the access hat
liquid level determination in
Descriptive literature is prov
A,

B. One (1) high level indica
be installed in each cargo tank
in the cargo tank is within
accordance with 46 CFR 39.2
provided in TABLE LM-1 and in APPENDIX B.

X. LIQUID OVERFILL PROTECTION (46 CFR 39.20-9):

Primary tank barge liquid overfill protection will be provided
by installation of a high level alarm/shutdown system which
complies with the requirements of 46 CFR 39.20-9 (b . Additional
tank barge liquid overfill protection will be ded by
installation of spill valves which
comply with the requirements of 46 CFR 39.20-9(d). Each spill valve
will serve two (2) cargo tanks (P/S) by use of an adapter.
Descriptive literature on both protection measures is provided in

TABLE LM-1 and in APPENDIX C.

Calculations for the allowabl

stem.

APPENDIX J provides a summary comparison of the spill valve and
the P/V transfer rates. .



XI. VAPOR OVERPRESSURE VA PROT ON (46 CFR 39.20-11):

To satisfy the requirements of 46 CFR 39.20-11, the cargo tank
venting system is to be fitted with one (1) pressure vacuum relief
valve. Descriptive literature is provided in TABLE LM-1 and in
APPENDIX D. It will be installed in the above deck vapor control

piping.
A, VAPOR OVERPRESSURE (LOADING) PROTECTION

APPENDIX E develops the maximum liquid (cargo loading)
transfer rate for which the pressure in the cargo tank most remote
from the P/V valve does not exceed the MAXIMUM DESIGN WORKING
PRESSURE. The calculations therein are in general accordance with
the USCG-provided GUIDELINES FOR DETERMINING THE MAXIMUM LIQUID
TRANSFER RATE FOR A TANK VESSEL TRANSFERRING A FLAMMABLE OR
COMBUSTIBLE CARGO USING A VAPOR CONTROL SYSTEM.

B. VAPOR VACUUM PROTECTION

It is possible that cargo loading may suddenly be stopped
while the shore facility compressor continues to draw a vacuum. In
that instance, the P/V valve is required to have sufficient vacuum
capability to intake air in quantity equal to the MAXIMUM LIQUID
TRANSFER RATE at a pressure (vacuum) which does not exceed the
MAXIMUM DESIGN WORKING VACUUM.

With reference to the vacuum curve information in APPENDIX
D, the P/V valve has the following vacuum capacity at a vacuum of
-1.0 PSIG, a pressure which is less than the -3.0 PSIG MAXIMUM
DESIGN WORKING VACUUM:

PV VALVE
HIGHEST REQUIRED VACUUM
CARGO PRODUCT AIR FLOW RATE CAPACITY
WITH HIGHEST REQ'D (MATR) AIR
AIR FLOW RATE (BBL./HR) (FT*3/HR) (BBL/HR) (FT”3/HR)
VARIOUS 5,000 28,074 5,877 33,000

Since the capacity at higher vacuum exceeds the highest required
air flow rate, the cargo tank venting system will:

a. Prevent a vacuum in the cargo tank vapor space, whether
generated by withdrawal of cargo or vapor at maximum rates, that
exceeds the MAXIMUM DESIGN WORKING VACUUM for any tank connected
to the vapor collection system; and

b. Not relieve at a vacuum corresponding to a vacuum in
the cargo tank vapor space of less than 0.5 PSIG below atmospheric
pressure.
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VAPOR CONTROL SYSTEM INSTALLATION
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LIST OF MATERIAL
FOR VAPOR CONTROL SYSTEM

QTY SIZE

8"

N/A

N/A

10"

N/A

SPECIFICATION

SCHED 40, STEEL, ASTM A- 53 OR A-106
GRADE B

2" & SMALLER: 3000# FORGED STEEL SCR'D
ASTM 105; AND

2 1/2" & LARGER: BUTT WELD SCHED 40
ASTM A234 GR B, ANSI B-16.9

150# SLIP-ON OR WELD NECK FLANGES,
STEEL ASTM A-105, ANSI B-16.5; AND/OR
150# FF WELD NECK FLANGES, ASTM A 181

BUTTERFLY VALVE, STEEL W/S.S. TRIM,
KEYSTONE OR EQUAL, 150#

MIDLAND, MODEL A-883, S.S.,
SET AT 1.5 PSIG PRESSURE, &
-0.5 PSIG VACUUM

MIDLAND MODEL B-610,
MAGNETIC DIPSTICK, 300 SERIES
STAINLESS STEEL WETTED PARTS

MIDLAND MODEL B-595
TANK HIGH LEVEL AND OVERFILL SENSOR
(ONE SENSOR IN EACH TANK)

MIDLAND MODEL A-7103,
SET @ 1.75 PSIG

ERL MODEL SGM-1 MARINE SIGHT GLASS
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ERL
MARINE PRODUCTS DIVISION

MARINE SIGHT GLASS

U.S. PATENT NO. 5,284,105 0

FULL-VIEW
Model SGM-1

You will notice immediately that ERL has done something radically different
with the new SGM-1. Starting with a “clean sheet of paper" and state-of-the-art CAD
technology ERL set out to create a marine sight glass that would be better than the
best. The SGM-1 gives the largest and clearest sealed-view into your cargo hold, for
the money, of any marine sight glass on the market.

COMPARE THESE FEATURES TO THE OTHER MARINE SIGHT GLASSES.

. A {ull 59 Sq. Inches of viewing area (34 Sq. Inches is wiped). Wiper blades can be readily
changed and are standard size, off-the-shelf, Viton or EPDM *O" rings.

* 3/4" thick #7740 Pyrex ground and polished plate glass is stress relieved with ground edges
and radiused corners.

* The SGM-1 and all mounting hardware is 303 Stainless Steel except for the aluminum glass
cover and the carbon-steel deck mounting flange. All gaskets (supplied) are industrial quality
Teflon or Buna N.

* The SGM-1 is the easiest, safest and most economical way to comply with USCG regulations
on Marine Vapor Control Systems by giving the clearest visual gaging/inspection of your
cargo.

The unique carbon-steel deck mounting flange makes shipyard installation easy and
prevents damage to the sight glass, which can occur during installation of ordinary weld-in-
place sight glasses.

A-\



SPECIFICATIONS

8.0" Marine Sight Glass
Model SGM-1
Weight = 58 Ibs.
Viewing Area = 59 Sq. In.
14.0" Wiped Area = 34.1 8q. In.
6.25"
15"

l "
P 120 I__e.o" -—I

ERL MARINE PRODUCTS DIVISION

P.0. BOX 1026 1'800'831'9510

NEW ALBANY, IN 47151-1026
FAX 1-812-944-8808
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30 years experience

is behind the design of the
B-610 for tank barges,
container vessels and tankers.

Midland's new high llquid level indicator for marine
applications is a refinement of a gage design proven in the
most demanding kinds of service. You can depeand on it for
exceptional accuracy, durability and vapor emission control—
plus fast, economical installation. Complies with CFR 39.20-
3(b)(1) U.S.C.G. Regulations. Approved for use on Coast
Guard certificated vessels.

MIDLAND B-610/Principles of Operation

1. A rigid teflon-covered indicator gage rod, color-coded

to industiry standards, incorporates a powerful magnet at (8) %° HOLES
its base. ONIN"OlA BC.
2. The gage rod moves up and down inside a 14" O.D.

stainiess steel tube {comparable lo extra strong pipe) that is

sealed to prevent product from the tank entering the tube.

3. As the product rises in the upper level of the tank, a high
strength (pressure-tested to 400 psi) spherical slainless 6" TYRCAL
steel float moves up the outside of the sealed tube.

Recessed In the fioat is a high-intensity ring magnet. The +

magnetic linkage betwaen the float and the rod causes them
to move together. As the product level in the tank increases,
the rod rises accordingly—and its color code alerts the
tankerman to retard the loading rate and stop in lime to
prevent possible overfilling.

4. When loading is completed, the indicator gage rod is
pushed down to rest at the bottom of the staintess steel tube;
and a protective weather cover is put back in place on top of
the gaging device housing.

MIDLAND B-610/Key Design Features

A. Exceptionally high-strength magnets avoid accidental
separation of the rod and float.

B. The float and rod are magnetically linked as soon as the
float begins to rise. Consequently, there is no need for the

tankerman to engage the rod.

C. 300 series stainless steal wetted parts assure complele
corrosion resistance to most types of commodities.

D. Heavy-duty lloat and gage tube will withstand forces
generated by surges, impact or Butterworth cleaning
operations.

€. The extra-large 72" diameter float remains buoyant in all
services—even down to .51 specific gravity (e g. propane).
F. Our standard mounting is an 8"-150# ANSI {(or ASA)
heavy-duty steel llange. Alternative mountings and sizes
are available.

G. In addition, a companion 8" nozzie can be supplied.
This is designed to be welded to the tank {rom the outside,
eliminating any need for internal welding and scaffolding.

H. The protective stainless steel weather cover can be
removed by hand. The cover is chained to the housing to
prevent misplacement.

I. The gage rod, when equipped with additional magnets,
can activate audible and visible signals, as well as system
shutdown when used in conjunction with Midland 8-594 or
B-596 sensors. (U.S. Patent No. 4,924,703)

B-2

KNURL
REF.
Orenge
Green
o §%-1608
i NOZALE
=3 Yelow
fed
SHELL
RAL
GAGE
ROD
MARKINGS*
*Note: Typical markingt are shown. Other
Markings are available UNON requast.

For more detsils and prompt service,
please write or call...

7733 Gross Point Road
Skokie, IL 60077

(708) 677-0333

Telex 28-9429

FAX # (708) 677-0138
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Midland
Model B-595

TANK HIGH LEVEL AND OVERFILL SENSOR

APPROVYED

Intrinsically safe dual level alarm sensors provide independent HIGH LEVEL
alarm and tank OVERFILL alarm signals to Barge Inlet connector. An 8" 150#
ANSI mounting flange with integral float guide tube allows single point
access for both HIGH LEVEL and OVERFILL alarm sensors. A stainless steel
manual lifting handle sequentially checks float travel freedom and alarm
function for each float. Approved for use on Coast Guard certificated vessels.

SPECIFICATIONS:

Operation: Each alarm sensor is activated independently
by a dedicated float.

Sensor: Form C Contact (SPDT)

Contact Rating - 24 Vdc @ 250 mA max
Contact Resistance - 0.200 ohms max
Shock without False Operation - 100 g's
Operating Temperature - 40 to +105 C
Cycle Life - 40,000,000

Sensor meets Mil Spec S 554433C

Materials of
Construction:
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* x§
ENERGY STORED IN AN INDUCTOR L[ JOULES* & 2E @
2 nd
ENERGY STORED IN A CAPACITOR CV? JOULES* WHERE: L = HENRYS 8 §3 8
2 I = AMPERES . &g x
C = FARADS g4 35
V = VOLTS E < §\3
¥ 3% o
GIVEN SPECIFICATIONS: P § ’GE 5% 3
1) API RECOMMENDED PRACTICE 1125, FEBRUARY 1991, PARA 2.3.3 =9 B, i92
MAXIMUM VOLTAGE 20.66 VOLTS D.C. 3 Ny g°8
MAXIMUM CURRENT 155 MILLIAMPS a g .
2) CFR 39.20-9(b)(4) MAXIMUM LIMIT OF 20 MICROJOULES OF STORED ENERGY. Q @ g &
(=] Vo]
=S g .
GIVEN TEST DATA: = 53 2 g
TYPICAL MEASURED VALUES FOR B-594 OR B-595 SENSOR CIRCUIT. 3
INDUCTANCE 1.5 MICROHENRYS . 8
CAPACITANCE 18 PICOFARADS § .igr
g& 90080
FIND: STORED ENERGY IN SENSOR CIRCUIT. 3 ?, %g "
3% 9,8
CALCULATIONS: ) % g u % i
INDUCTIVE ENERGY LI JOULES =(1.5 x 104)(155 x 10%)? 3 g ; £zZ5e
2 2 w ® y o
=18.018 x 10" JOULES = 0.0180 MICROJOULES < g g

CAPACITIVE ENERGY CV? JOULES =(18 x 10"} (20.66Y
2 2
= 3841 x 10" JOULES = ,0038 MICROJOULES

GIVEN TEST DATA:

TYPICAL MEASURED VALUES FOR AN EIGHT TANK BARGE CIRCUIT WITH B-594 OR B-595
SENSORS:

INDUCTANCE .195 MILLTHENRYS
CAPACITANCE 1880 PICOFARADS

FIND: STORED ENERGY IN THE EIGHT TANK BARGE CIRCUIT

CALCULATIONS:
INDUCTIVE ENERGY = LI* JOULES
2

=(.195 x 10 (155 x 10%?
2
= 2342 x 10° JOULES = 2.342 MICROJOULES

CAPACITIVE ENERGY CV? JOULES
2

= (1880 x_10"'3)(20.66)
2

= 401225 x 102 JOULES = 0.4012 MICROJOULES

FIND: TOTAL STORED ENERGY
2.342 MICROJOULES + .401 MICROJOULES = 2.743 MICROJOULES.

CONCLUSION: PER CRF 39.20-9(b)(4) THE TOTAL STORED ENERGY MAXIMUM LIMIT OF 20
MICROJOULES IS NOT EXCEEDED BY THE CALCULATED VALVE OF 2.743 MICROJOULES.

*NOTE: REFERENCE - ELECTRONIC DESIGNERS' HANDBOOK MC GRAW HILL 1957 pp 1-3

890¥ES TZ-0¥ 'ONINNYE
N =-\-a,
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HIGH LEVEL ALARM SEVSOR '
TANK OVERFILL ALARM
MIDLAND B-595

STARBOARD TANK*1

OUTLEr B8OX

OUTLEY BOoX

HIGH LEVEL ALARM SENSOR
TANK OVERFILL ALARM SENSOR

MIDLAND "B°595
PORT TANK 2/

HIGH LEVEL ALARM SENSOR
TANK OVERFILL RLARM SENSOK
MIDLAND. _B-595

PORT TANK

#

NOTE J. RECOMMENDED INTERCONNECTION W/RING
“MARINE_SHIPBOARD EB83358 l1o~c
SUPRENAVT EXANE 125 DAC /098 C,
JRRADIATED POLYOLEFIN INSULATION,
ARTIC VEOPRENE JACKET, GOOY/LEC /000 V,

SHIELDED ; USE + CONDUCTOR * 18 AVKS-
ININIMUM

JUNCTION BOX AND
TONNECTOR ASSEMALY

MIDLAND B-=500

C PARTIAL VIEW)

O

BARGE INLET
MIDLAND  B-502

OUVTLEY 80X

Noﬁ't‘!r‘wr LEVEL SENSOR WIRING TYPICAL
BARGE INSTALLATION , SEE DG, B-500-2.

HIGH LEVEL ALARM SENSOR
TANK OVEREFILL ALARAM SENSOR
MIDLAND B-595
STARBOARD TANKZZ2
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YRRADIATED POLYOLEFIN INSULATION,
ARTIC NEOPRENE JACKET,
GUOV [ IEC 1000 V, SNIELDED .

FOR 8-594 USE 2 CONOUCIOR
: ®/8 ANC MINIMUM,
FOR_B-595 USE 4 CONOUCTOR
2,8 AWG MINIMUM.

‘DRAWING™ 8-500-1 .

nvorefs .
FOR B:501/8-534 INTERCONNECTION
WIRING PIAGRAM, SEE PRAWING
B=50/-/.
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MIDLAND
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BARGE INLET
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OVERFILL CONTROL SYSTEMS

EOR TANK BARGES
APTRECOMMENDED PRACTICE /]25.
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SKOKIE, ILLINOIS

USED WITH B 595
DURL LEVEL SENSORS.

COVER NAMEPLATE
“Newa aX MIDLAND MFG. CORP.
omeaMl. Al

ENCLOSURE
JUNCTION AND
CONNECTOR
L T

P A-500



9/27/93

A-7103
erary. PART NAME PART
MATERIAL NUMBERS
| 1 TOP GUIDE 316 STAINLESS STEEL 7103-1-MO
24" Square
2 1 POPPET ASSEMBLY 316L STAINLESS STEEL 7103-2-MOL
3 1 PN 316 STAINLESS STEEL 763-3M0
4 1 BASE 316 STAINLESS STEEL 7103-4-MO
5  SPECKFY WEIGHT 316 STAINLESS STEEL SEE TABLE
6 8 NUT 316 STAINUESS STEEL 763-6-MO
\ 7 1 NAMEPLATE 316 STAINLESS STEEL 763-7-MO
= 8 8 WASHER 316 STAINLESS STEEL 763-8-MO
9 4 LOCK WASHER 316 STAINLESS STEEL 763-9-MO
D) 10 1 SEAL VITON® 7103-10-VA
,\') N 2 DRIVE SCREW 18-8-STAINLESS STEEL 763-11-5s
?'\ 12 1 GASKET() VITON® 7103-12-VA
17 18" 13 4 SHOULDER BOLT NITRONIC 40 7103-13-sS
14 | DEAECTOR 3161 STAINLESS STEEL 782-141-MOL
15 ) AANGE ASSEMBLY(? CARBON & STAINLESS STEEL ~ 7103-15-CS/SS
10" Class 150 flange 16 1 POPPET SKIRT 3160 STAINLESS STER. 7103-16-MOL
w/ (12) 1°dia. NOTE: 1 Required, order separately. 2 Alternate material available.
holes on w
14 1/4" dia. T — RATED FLOW @ 120% OF
SET OPENING SPILL VALVE WEIGHT PART
B.C. (ref. PRESSURE (PSI)  PART NUMBER QUANTITY nmeer S &’:”c":cu""‘”n e
1 7 1.00 A710316 23
! i 125 A-7103-20 ) 7103-54.M0 4740
1 7103-54-MO
Maintains set pressure on tank while relieving and automatically recloses 1.30 A-1103-2) ) 7103-51-M0 4834
vapor tight when pressure is less than 90% of set opening pressure, as
required by 7.1.9 of ASTM F 1271. 1.50 A-7103-24 2 7103-54-MO 5192
CERTIFIED AS COMPLYING WITH ASTM F 1271-90 SPECIFICATION V.78 A-7103-28 3 7103-54-M0 5408
2.00 A-7103-32 4 7103-54-MO 5995
For information about other set pressures and flow rates contact Midland.
MARINE EQUIPMENT A-7103

10" SPILL VALVES
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NOTES:

1) THESE CURVES ARE FOR
HORIZONTAL FLANGES WITHIN
WELL ROUNDED ENTRANCE

2) THESE CURVES ARE BASED ON 1990 TESTS BY AN
INDEPENDENT LABORATORY

3) TO DETERMINE PRESSURE, ENTER HORIZONTAL AXIS
AT DESIRED FLOW RATE, MOVE UP TO CURVE, TURN
- AND MOVE TO LEFT VERTICAL AXIS TO READ PRESSURE

VALVES MOUNTED ON
3" OF TANK TOP ON A

MATERIAL:
ALL 30O SERIES
STAINLESS STEEL

RATE AT A TANK PRESSURE,
AT DESIRED PRESSURE,

4)
' TO CURVE, TURN DOWN TO

UNLESS SPECIAIED
DECIMAL: +.005
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FLc o
MATERIAL
',::M Qry PART NAME
. BRASS TRIM  STAINLESS TRIM
1 1 POPPET STAINLESS STAINLESS
2 1 STAINLESS STAINLESS
3 | SPRING SEAT
4 ] BODY BRASS
5 ) SPRING (2 STAINLESS
) 1 FOLLOWER BRASS
7 ] WEATHER CAP STAINLESS
8 1 PIN STAINLESS STAINLESS
9 1 BRASS STAINLESS
10 1 BUNA N BUNA
n 1 BUNA N BUNA NIV
12 1 _SPIRAL RETAINING RING STAINLESS STAINLESS
13 1 STAINLESS AINLESS
14 1 UFT PIN STAINLESS ST
15 2 WASHER STAINLESS
16 ] FLAME SCREEN'Y) STAINLESS
114 1 SPIRAL RETAINING RING STAINLESS
18 1 ORAIN SCREEN ASSEMBLY  STAINLESS STAINLESS
NOTES: (MAlernate material available @Varies according to setting
™30 x 30 x 0.0065 wire mesh
SETTING RANGE (PS1) O.D. BOLTCRCLE  yumpen
VALVE FLANGE 1500 ASA AND SIZE OF VALVE
PRESSURE 0.8t0 20 SIZE .
VACUUM 0.5T0 1.0 “A° “B” BOLT HOLES
Specified pressure and vacuum 2-1/2 7 O Vo @ ys A-828-F
seltings desired when ordering. 3 7-1/2° 6 (@) 3/4° A-833-F
4 9 7-1/2 (8) 3/4° A-B43-F
5 10° 8-1/2* (®) 778°
VALVE MATERIAL MODEL SUFFIX e ne %-1/2" ® 7/8°
BRASS -8R 8° 13- 72 1-3/4° () 7/8° A-883-F
1/ STAINLESS -$S 10° 18" 14-1/4° a2 e A-8103-F
MARINE EQUIPMENT A-853-F,
PRESSURE-VACUUM VALVES USCG APPROVED ’ ’ 1
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ACTUAL TESTS OF APRIL 1992

BY AN INDEPENDENT LABORATORY
2) FLOW TESTING WAS PERFORMED IN ACCORDANCE
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

DESIGN TEMPERATURE

"TARGET® MAX LIQUID TRANSFER RATE
CARGO TANK P/V SETTING

PIPING SECTION I:

CARGO TANK OUTLET TO VAPOR RELIEF VALVE
DISTANCE ENROUTE TO PV
ENTRANCE LOSS (Ke)
BEND LOSS (Kb)

VALVE LOSS (Kv)

EXIT LOSS (Kex)
PIPING SECTION II:

CARGO TANK OUTLET TO VAPOR RELIEF VALVE
DISTANCE ENROUTE TO PV

m ENTRANCE LOSS (Ke)

'L BEND LOSS (Kb)

VALVE LOSS (Kv)

EXIT LOSS (Kex)
CARGO VISCOSITY

NOTES:1. LIQUID SPECIFIC GRAVITY; MOLECULAR WEIGHT OF CARGO

2. SPECIFIC GRAVITY OF CARGO VAPOR
3. SATURATED VAPOR PRESSURE @ 115 F
4. TOTAL VAPOR-AIR PRESSURE @ 115 P
5. PARTIAL VOLUME OF VAPOR @ 115 F
6. PARTIAL VOLUME OF AIR @ 115 F
7. AIR WEIGHT DENSITY @ 115 F

& THE PRESSURE SETTING OF THE P/V

8. VAPOR-AIR WEIGHT DENSITY @ 115 F & P/V PRESS SETTING
9. VAPOR GROWTH RATE (SEE ALSO NOTE NO. 14)

10. LIQUID TRANSFER RATE
11. VAPOR-AIR MIXTURE FLOW RATE
12. REQUIRED AIR EQUIVALENT FLOW RATE

STDVAP1

TABLE I: INPUT DATA & NOTES

(MDWP) > = 3.000 PSIG MIDLAND 8° PV
(T) 115 F MODEL A883/A880
(TMLTR) 5,000 BPH
(Pp/v) 1.500 PSIG ---> 16.2 PSIA P/V VALVE DATA
NOM I.D. 8 IN ----- >I1.D. 7.981 IN
ROUGHNESS 0.00015 AREA 0.347 FT"2 FLOW PRESSURE
RATE ACROSS
125 FT (SCFH/ PV
0.5 1000) (PSI)
QTY LOSS COEF TOTAL COEF TOTAL
TEE (THRU RUN) 1 0.60 0.600 S0EL LR 1 0.75 0.750 0 1.500
TEE (THRU BRANCH) 3 1.80 5.400 45 EL 0 0.40 0.000 5 1.505
OTHER 0 N/A 0.000 90 EL 0 N/A  0.000 10 1.520
TOTAL: s AVG: 1.350 15 1.540
QTY LOSS COEF TOTAL 20 1.570
GATE 0 0.19 0.000 25 1.605
BUTTERFLY 0 0.65 0.000 30 1.635
OTHER 0 N/A 0.000 as 1.665
1] AVG: 0.000 40 1.695
0 45 1.728
NOM I.D. N/A IN ----- >I.D. 0.000 IN 50 1.755
ROUGHNESS 0.00015 AREA 0.000 FT*2 55 1.785
60 1.815
N/A  FT 65 1.850
0 70 1.890
QTY LOSS COEF TOTAL COEF TOTAL 5 1.930
TEE (THRU RUN} "] 0.60 0.000 90EL LR 0 0.75 0 000 80 1.97S
TEE (THRU BRANCH) 0 1.80 0.000 4S5 EL O 0.40 O© 000 8s 2.015
OTHER 0 N/A 0.000 90 EL O N/A 0 000 90 2.060
TOTAL: 0 AVG: 0.000 95 2.100
QTY LOSS COEF TOTAL
GATE 0 0.19 0.000
BUTTERFLY 0 0.65 0.000
OTHER 0 N/A 0.000
0 AVG: 0.000
0
0.01900 CENTIPOISE ----> 4E-07 LB SEC/FT"2
OBTAIN FROM REFERENCE SOURCE 13. USCG VAP COLLECT’N SYS. CARGO CATEGORIES
SGv (CARGO MW / AIR MW), OR FM REF. SOURCE 1. NO ADD’L VCS REQMNTS ABOVE THOSE
Pv,115 OBTAIN FROM REFERENCE SOURCE FOR BENZENE, GASOLINE & CRUDE OIL
Pt,115 EST'D TO BE SAME AS P/V SETTING (Pp/v) 2. POLYMERIZES
Vv,115 Pv,115 / Pt,115 3. HGHLY TOXIC
Va,115 (Pt,115 - Pv,115) / Pt,11S 4. POLYMERIZES & HIGHLY TOXIC
Wa,115 MWa * Pp/v MWa = MOLEC. WT. OF AIR S. HIGH VAPOR GROWTH RATE
28.97 6. HIGH VAP GROWTH RATE & HIGHLY TOXIC
10.72*(460+T) 7. HIGH VAP GROWTH RATE & POLYMERIZES
Wv-a,115 [(SGv*Vv,115)+Va,115)*(0.0047*Pp/v) 8. MORE INFO NEEDED BEFORE REQMNTS
VGR ESTIMATED TO BE 1 + (0.25*Pv,115/12.5) CAN BE DETERMINED
Ql 14. VGR = 1.25 FOR GASOLINE, CRUDE OIL, AND
Qv-a Q1 * VGR BENZENE,
Qa Qv-a¢ (Wv-a,115/Wa,11S5)*.5 1S. NF/NC = NON-FLAMMABLE/NON-COMBUSTIBLE
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706:

CARGO

46 CFR SUBCHAPT O, TABLE 151

ACETIC ACID

ACETIC ANHYDRIDE
ACETONITRILE

ACRYLIC ACID
ACRYLONITRILE
ADIPONITRILE

ALUMINUM SULFATE SOLUTION
AMINOETHYLETHANOLAMINE

CONOCO, INC.;

E344

AMMONIUM BISULFITE SOLN (70% OR LESS)
AMMONIUM HYDROXIDE (20% OR LESS NH3)
ANTHRACENE OIL (COAL TAR FRACTION)

BENZENE HYDROCARBON MIXTURES (W/ACETYLENES)

BENZENE HYDROCARBON MIXTURES (W/10% BENZENE OR MORE)

BENZENE, TOLUENE, XYLENE MIXTURES (HAVING 10%¥ BENZENE OR MORE)

180-BUTYL ACRYLATE
n-BUTYL ACRYLATE

BUTYL ACRYLATE (SEE ISO- & N- BUTYL ACRYLATE)

BUTYL. METHACRYLATE
iso-BUTYRALDEHYDE
n-BUTYRALDEHYDE
BUTYRALDEHYDES (CRUDE)
BUTYRALDEHYDE (IS0-, N-}
CAMPHOR OIL (LIGHT)
CARBON TETRACHLORIDE
CAUSTIC POTASH SOLUTION
CAUSTIC SODA SOLUTION
CHLOROBENZENE
CHLOROFORM
CHLOROSULFONIC ACID

COAL TAR NAPHTHA SOLVENT
CREOSOTE (COAL TAR)
CREOSOTE (WOOD)

CRESOLS (ALL ISOMERS)

CRESOLS WITH LESS THAN 5% PHENOL (SEE CRESOLS (ALL ISOMERS)

CRESOLS WITH S% OR MORE PHENOL (SEE PHENOL)

CRESYLATE SPENT CAUSTIC

CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC

CROTONALDEHYDE

STDVAP1

[N}

BN2

(W/10% BENZENE OR MORBHA

BHB
BTX
BAl
BTC
BAR
BMH
BAD
BTR
BFA
BAE
CPO
CBT
CcPS
Css
CRB
CRF
CSA
NCT
CCT
CWD
CRS
CRS
CFP
csc
CAX

LIQUID USCG MOLEC'R SPECIF
WEIGHT GRAV OF

SPECIF.

VAP

GRAVITY COL.

(1)

105
1 08
0 78
105
0 81
0 95
1 76
103
1 44

0.88
0.84
0.84
0.84
0.88
0.90
0.90
0.688
0.80
0.80
0.82
0.82
0.92
1.59
1.50
1.50
1.11
1.48
1.79
0.88
1.07
1.07
1.08
1.05
1.07
1,55
(TAR ?7)
0.85

SYST
CAT.
(13)

N W e e

[

W =

WHMHEBWEOHRBRHRSBNNNNRM RS

P P

TABLE II:

OF
CARGO
MWc
(1)

60.052
102.050
41.0S3
72.064
53.064
108.000

104.150
35.050
78.114

106.080

126.170

128.170

142.200
72.107

72.107
72.060

153.820

112.559
119.380

108.130

70.050

VAPOR-AIR MIX
SPECIFIC GRAVITY, & VAPOR

CARGO
VAPOR
SGv
(2)

2.07
3.50
1.41
2.48
1.80
3.1

3.59
1.21

2.80
2.80
2.80
2.80
4.42
4.40
4.42
4.90
2.50
2.50
2.48
2.48

3 66
372
3 72
3 72

SATUR'D
VAPOR
PRESS

@115 F

Pv,115
3)
(15)
(PSIA)

0.01
NF/NC
NEF/NC

4.50
7.30
7.30
7.30
0.60
0.40
0.60
0.29
7.80
7.80
8.00
8.00

NF/NC
NF/NC
NF/NC

0 80
NF/NC

0 20
0 01
0 01
0 06

0.05
NF/NC

DENSITY,
GROWTH RATE
VAPOR- VAPOR-  VAPOR-

TOTAL PARTIAL PARTIAL AIR  AIR MIX AIR AIR
VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX

PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
@115 F @ 115S F @ 115 F @ 115 F @ 115 F GRAVITY RATE
Pt,115 Vv,115 Va,1l1l5 Wa,1l1l5 Wv-a,115 Wv-a,115/ VGR

(4) (s) (6) (M (8) Wa, 115 (9)
(LBm/ (LBm/

(PSIA) FT*3) FT*3)

16.200 0 057 0.943 0.076 0.081 1.061 11.018
16.200 0 025 0.975 0.076 0.081 1.062 1.008
16.200 0 002 0.998 0.076 0.076 1.001 1.001
16.200 0 025 0.97s5 0.076 0.079 1.037 1.008
16.200 0 309 0.691 0.076 0.095 1.247 1.100
16.200 0 001 0.999 0.076 0.076 1.002 1.000
16.200 0.001 0.999 0.076 0.076 1.002 1.000
16.200 0.278 0.722 0.076 0.114 1.500 1.250
16.200 0.451 0.549 0.076 0.138 1.811 1.146
16.200 0.451 0.549 0.076 0.138 1.811 1.146
16.200 0.451 0.549 0.076 0.138 1.811 1.146
16.200 0.037 0.963 0.076 0.086 1.127 1.012
16.200 0.02s 0.975 0.076 0.003 1.084 1.008
16.200 0.037 0.963 0.076 0.086 1.127 1.012
16.200 0.018 0.982 0.076 0.081 1.070 1.006
16.200 0.481 0.519 0.076 0.131 1.722 1.156
16.200 0.461 0.519 0.076 0.131 1.722 1.156
16.200 0.494 0.506 0.076 0.132 1.731 1.160
16.200 0.454 0.506 0.076 0.132 1.731 1.160
16.200 0.049 0.951 0.076 0.087 1.142 1.016
16.200 0.012 0.988 0 076 0.079 1.033 1.004
16.200 0.001 0.999 0 076 0.076 1.002 1.000
16.200 0.001 0.999 0 076 0.076 1.002 1.000
16.200 0.004 0.996 0 076 0.077 1.010 1.001
16.200 0.003 0.997 0.076 0.077 1.008 1.001
16.200 0.123 - 0.877 0.076 0.089 1.174 1.040
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; E344

CARGO

CYCLOHEXANONE
CYCLOHEXYLAMINE

DECYL ACRYLATE (iso-, n-)
DICHLOROBENZENE (ALL ISOMERS)
1, 1-DICHLOROETHANE

2, 2-DICHLOROETHYL ETHER

DICHLOROMETHANE (ALSO KNOWN AS METHYLENE CHLORIDE)
2,4-DICHLOROPHENOXYACETIC ACID DIETHANOLAMINE SALT SOLUTION
2, 4-DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION

=T

CCH
CHA
DAT
DBX
DCH
DEE
DCM
DDE
DAD

2, 4-DICHLOROPHENOXYACETIC ACID, TRIISOPROPANOLAMINE SALT SOLUTIONDTI

1,1-,1,2- OR 1,3~ DICHLOROPROPANE
1, 3-DICHLOROPROPENE
DICHLOROPROPENE, DICHLOROPROPANE MIXTURES
2,2-DICHLOROPROPIONIC ACID
DIETHANOLAMINE

DIETHYLAMINE

DIETHYLENETRIAMINE

DIETHYL ETHER, SEE ETHYL ETHER
DIISOBUTYLAMINE
DIISOPROPANOLAMINE
DIISOPROPYLAMINE

N, N-DIMETHYLACETAMIDE
DIMETHYLETHANOLAMINE
DIMETHYLFORMAMIDE

1,4-DIOXANE

DI-N-PROPYLAMINE

ETHANOLAMINE

ETHYL ACRYLATE

ETHYLAMINE SOLUTION (72% OR LESS)
N-ETHYLBUTYLAMINE
N-ETHYLCYCLOHEXYLAMINE

ETHYLENE CYANOHYDRIN
ETHYLENEDIAMINE

ETHYLENE DIBROMIDE

ETHYLENE DICHLORIDE

ETHYLENE GLYCOL PROPYL ETHER
2-ETHYLHEXYL ACRYLATE

ETHYLIDENE NORBORNENE

ETHYL METHACRYLATE
2-ETHYL-3-PROPYLACROLEIN

FERRIC CHLORIDE SOLUTIONS
FORMALDEHYDE SOLUTION (37% TO 50%)

STDVAP1

DPX
DPU
DMX
DCN
DEA
DEN
DET
DEH
DBU
DIP
DIA
DAC

EDA
EDB
EDC
EGP

ENB
ET™
EPA
FCS

LIQUID
SPECIF.
GRAVITY

(1)

0.95
0.87
0.89
1.30
1.18
1.22
1.32

116
123
121

109
07
0 96

0.75
0.98
0.72
0.95
0.89
0.95
1.04
0.74
1.02
0.93
0.80
0.74
0.86
1.04
0.91
2.17
1.26
0.91
0.89
0.90
0.92
0.85

USCG
VAP
COL.
SYST
CAT.
(13)

Ve WwN e

W M
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TABLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

VAPOR-
MOLEC‘R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX
WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT
oFP CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY
CARGO VAPOR ® 115 F @11SF @ 115 F@ 115 F® 115 F @ 115 F
Mic SGv Pv,115 Pt,115 Vv,115 Va,115 Wa, 115 Wv-a, 115
(1) (2) (3) 4) (5) (6) (7 (8)

(15) (LBm/ {LBm/

(PSIA) (PSIA) FT"3) FT"3)
....... L2 222213

98.145 3 40 0.02 16.200 0.001 0.999 0.076 0.076
3 42 0.62 16.200 0.038 0.962 0.076 0.083

212.330 7 30 0.01 16.200 0.001 0.999 0.076 0.076
5 07 0.10 16.200 0.006 0.994 0.076 0.078

98.960 341 9.90 16.200 0.611 0.389 0.076 0.188

143.000 4 90 0.04 16.200 0.002 0.998 0.076 0.077
84.940 2 93 NF/NC

112.960 3 90 6.30 16.200 0.389 0.611 0 076 0.162

110.980 3 04 §.50 16.200 0.340 0.660 0 076 0.150

3 90 6.30 16.200 0.369 0.611 O 076 0.162

105.140 3.65 0.01 16.200 0.001 0.999 0.076 0.076
73.139 2.50 1.00 16.200 0.062 0.938 0.076 0.083

103.170 3.48 0.04 16.200 0.002 0.998 0.076 0.077
74.123 2.56

129.247 4.46 0.46 16.200 0.028 0.972 0.076 0.084

133.190 4.59 0.01 16.200 0.001 0.999 0.076 0.076

101.193 3.50 3.70 16.200 0.228 0.772 0.076 0.120

3.00 0.20 16.200 0.012 0.988 0.076 0.078
3.03 0.50 16.200 0.031 0.969 0.076 0.081
73.090 2.51 0.30 16.200 0.019 0.981 0.076 0.078
3.03 1.84 16.200 0.114 0.886 0.076 0.094
58.080 3.50 1.50 16.200 0.093 0.907 0.07¢ 0.094
61.080 2.10 0.03 16.200 0.002 0.998 0.076 0.076

100.118 3.50 2.00 16.200 0.123 0.877 0.076 0.100
45.060 1.56 15.50 16.200 0.957 0.043 0.076 0.117

101.190 3.50 1.20 16.200 0.074 0.926 0.076 0.090

127.140 4.40 0.50 16.200 0.031 0.969 0.076 0.084
71.080 2.45 0.01 16.200 0.001 0.999 0.076 0.076
60.099 2.10 0.90 16.200 0.056 0.944 0.076 0.081

NF/NC

98.960 342 4.00 16.200 0.247 0.753 0.076 0.122
4 80 0.60 16.200 0.037 ©0.963 0.076 0.087

184.200 6 35 0.02 16.200 0.001 0.999 0.076 0.077
4 10 0.33 16.200 0.020 0.980 0.076 0.081

3 94 1.00 16.200 0.062 0.938 0.076 0.090

126.190 4 35 0.12 16.200 0.007 0.993 0.076 0.078
1.03 0.15 16.200 0.009 0.991 0.076 0.076

VAPOR-
AIR
MIX

SPECIFIC
GRAVITY

Wv-a, 115/
Wa, 115

(12222l

1.003
1.093
.004
.025
.473
-010

N e

N

.128
.964
.128

N =

=

.002
.093
.006

[l o

VAPOR-
AIR
MIX

GROWTH

RATE

(9)

L2 222X
1.000
1.012
1.000
1.002
1.198
1.001

1.126
1.110
1.126

1.000
1.020
1.001

1.009
1.000
1.074
1.004
1.010
1.006
1.037
1.030
1.001
1.040
1.310
1.024
1.010
1.000
1.018

1.080
1.012
1.000
1.007
1.020
1.002

1.003
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; E344

CARGO

FORMIC ACID

FURFURAL

GLUTARALDEHYDE SOLUTION (50% OR LESS)
HEXAMETHYLENEDIAMINE SOLUTION
HEXAMETHYLENEIMINE

HYDROCHLORIC ACID SPENT (15% OR LESS)

ISOPENTALDEHYDE (MIXED ISOMERS) (SEE VALERALDEHYDE (ISO-, N-)

ISOPRENE

KRAFT PULPING LIQUORS (FREE ALKALI CONTENT 3% OR MORE) (INCLUDING:

MESITYL OXIDE

METHYL ACRYLATE

METHYLCYCLOPENTADIENE DIMER

METHYL DIETHANOLAMINE
2-METHYL-5-ETHYLPYRIDINE

METHYLENE CHLORIDE (SEE DICHLOROMETHANE)
METHYL METHACRYLATE

2-METHYLPYRIDINE

alpha-METHYLSTYRENE

MORPHOLINE

NITRIC ACID (70% OR LESS)

NITROPROPANE (-1, OR -2)

OCTYL NITRATES (ALL ISOMERS)

OLEUM

PENTACHLOROETHANE

1, 3-PENTADIENE

PERCHLOROETHYLENE (SAME AS TETRACHLOROETHYLENE)
PHOSPHORIC ACID

POLYETHYLENE POLYAMINES

POLYMETHYLENE POLYPHENYL ISOCYANATE
POTASSIUM HYDROXIDE SOLUTION (SEE CAUSTIC POTASH SOLUTION)
180- PROPANOLAMINE

PROPANOLAMINE (iso-, n-)

PROPIONIC ACID

is0- PROPYLAMINE

i80-PROPYL ETHER

PYRIDINE

SODIUM ALUMINATE SOLUTION

SODIUM CHLORATE SOLUTION (50% OR LESS)

SODIUM DICHROMATE SOL‘'N {70% OR LESS)

SODIUM HYDROXIDE SOLUTION (SEE CAUSTIC SODA SOLUTION)
SODIUM HYPOCHLORITE SOL’'N (15% OR LESS)

SODIUM SULFIDE, HYDROSULFIDE SOLUTIONS (H2S 15 PPM OR LESS)

b

STDVAP1

(o
H
R
I
S

FFA

HMC
HMI
HCS

IPR
KPL

PER
PAC
PEB
PPI

MPA
PAX
PNA
IPP
IPE
PRD
SAU
SDD
SDL

SHP
SSH

LIQUID
SPECIF.

UsCcG
VAP

GRAVITY COL.

(1)

0 86

0 92

0 94
0 95
o 89
1 00

0 99
1 00
1 98
167
0 68
1 62
1 83
0 99
1 20

0 96
0 96
1 00
0 69
o 72
o 98

SYST
CAT.
(13)

= NWN o N ~ [ I i

[

N

TABLE 1II:

VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC’R SPECIF SATUR‘’D

WEIGHT GRAV OF
CARGO
VAPOR

OF
CARGO
MWc
(1)

96.085

116.140

68.120

86.091

121.000
100.110
93.129
118.179
87.122

89.090

68.060
165.820

76.000

74.080
59.112

79.102

SGv
(2)

1

oW

13,

S hOoOww

Wb Ww

.60
.31

.00
.00

59
59
56
04
S0
72

VAPOR
PRESS
@115 F
Pv,115
(3)
(15)
(PSIA)

2.10
0.15
NF/NC
0.01
0.50

23.00

0 67
4 10
0 15
0 10
0 16

2 02
0 50
0 40
0 80

0.08
0.08
0.30
23.42
6.64
1.30

NF/NC
NF/NC

NF/NC

VAPOR-

TOTAL  PARTIAL PARTIAL AIR AIR MIX
VAP-AIR VOLUME VOLUME WEIGHT WEIGHT
PRESS OF VAP OF AIR DENSITY DENSITY
@115 F @115 F@ 115 P @ 115 F @ 115 F

(4) (s) (6) (7) (8)
(LBm/ (LBm/
{PSIA) FT"3) FT"3)
..................... L2 2 2 22 T2
16.200 0.130 0.870 0.076 0.082
16.200 0.009 0.991 0.076 0.078

16.200 0.001 0 999 0.076 0 076
16.200 0.031 0 969 0.076 0 076

16.200 1.420 -0.420 0.07¢6 0.222

16 200 0.041 0.959 0.076 0.084
16 200 0.253 0.747 0.076 0.115
16 200 0.009 0.991 0.076 0.076
16 200 0.006 0.994 0.076 0.078
16 200 0.010 0.990 0.07¢ 0.079

16.200 0.125 0.875 0.07¢ 0.099
16.200 0.031 0.969 0.07¢ 0.081
16.200 0.025 0.975 0.076 0.082
16.200 0.049 0.951 0.076 0.084

16.200 0.06S 0.935 0.07¢ 0.086
16.200 0.018 0.981 0.076 0.083
16.200 0.001 0.999 0.07¢ 0.076

16.200 1.053 -0.053 0.076 0.185

16.200 0.001 0.999 0.076 0.076

16.200 0.005 0.995 0.076 0.077
16.200 0.005 0.995 0.076 0.077

16.200 0.019 0.981 0.076 0.078
16.200 1.446 -0.446 0.076 0.191
16.200 0.410 0.590 0.076 0.154
16.200 0.080 0.920 0.076 0.087

VAPOR-
AIR
MIX

SPECIFIC
GRAVITY
Pt,115 Vv,115 Va,115 Wa,115 Hv-a, 115 Wv-a,115/

Wa, 115

Tasansnee
1.
1.

1.
1.

2.

1.
1.
0.
1.
1.

1.
1.
1.
1.

1.
1.
1.

2.

NN

078
021

002
000

917

103
S06
999
019
031

306
068
076
099

134
036
001

432

.002

-oos
.008
.029
.504
.028
.138

VAPOR-
AIR
MIX

GROWTH

RATE
VGR
9)

kbbb dw

1.042
1.003

1.000
1.010

1.460

1.013
1.082
1.003
1.002
1.003

1.040
1.010
1.008
1.016

1.021
1.006
1.000

1.341

1.000

1.002
1.002
1.006
1.468
1.133
1.026



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE
BARGES: (C9706: CONOCO, INC.; E344

VAPOR- VAPOR- VAPOR-
C LIQUID USCG MOLEC'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WBIGHT WBIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
I SYST CARGO VAPOR @11SF @ 115 F @ 115 F@® 11S F® 115 F @ 115 F GRAVITY RATE
CARGO ] CAT. Muc SGv Pv,115 Pt,115 Vv,115 Va,115 Wa,115 Wv-a, 115 Wv-a,115/ VGR
1) (13) (1) (2) (3) (4) (5) (6) (%3] (8) Wa,11S 9)
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT*3) FT"3)
________________________________________________________________ AR AAATRARE ANAEY ARONEDAD AN AR D DA ERNNNN e mw
SODIUM SULFIDE HYDROSULFIDE SOLUTIONS (15 PPM<H2S<200 PPM) Ss1 1.32
SODIUM SULFIDE HYDROSULPIDE SOLUTIONS (H2S GREATER THAN 200 PPM) SSJ 1.32
SODIUM THIOCYANATE SOLUTION (56% OR LESS) STS NF/NC
STYRENE MONOMER STY 0.92 104.150 3.60 0.40 16.200 0.025 0.975 0 076 0.081 1.064 1.008
SULFURIC ACID SFA 1.84 3.40 0.01 16.200 0.001 0.999 0 076 0.076 1.002 1.000
SULFURIC ACID, SPENT SAC 1.39 0.01 16.200 0.001 0.999% 0 076 0.076 0.999 1.000
1,1,2,2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE) TEC 1.59 147.410 5.09
TETRAETHYLENEPENTAMINE TTP 1.00 1 6.80 0.00 16.200 0 000 1.000 0.076 0 076 1.000 1.000
TETRAHYDROFURAN THF 0.89 1 72.107 1.35 8.50 16.200 0 525 0.475 0.076 0 090 1.184 1.170
1,1,2-TRICHLOROETHANE (VINYL TRICHLORIDE) T 1.44 1 133.3% 4.60 1.02 16.200 0 063 0.937 0.076 0 093 1.227 1.020
TRICHLOROETHANE (SEE 1,1,2-TRICHLOROETHANE)
TRICHLOROETHYLENE TCL 1.46 1 131.380 4.50 3 46 16.200 0.214 0.786 0.076 0.133 1.7486 1.069
1,2, 3-TRICHLOROPROPANE TCN 1.39 3 147.432 5.60 0 15 16.200 0.009 0.991 0.076 0.079 1.043 1.003
TRIETHANOLAMINE TEA 1.13 1 149.19%0 5.14 0 01 16.200 0.001 0.999 0.076 0.076 1.003 1.000
TRIETHYLAMINE TEN 0.73 3 101.193 3.49 2 50 16.200 0.154 0.846 0.076 0.105 1.384 1.050
¢+ TRIETHYLENETETRAMINE TET 0.98 1 146.240 5.04 0 01 16.200 0.001 0.999 0.076 0.076 1.003 1.000
{2 UREA, AMMONIUM NITRATE SOL’N (CONTAINING MORE THAN 2% NH3) UAS 1 NF/NC
V VALERALDEHYDE (iso-, n-) 0.79 1 86.134 3.00 S 00 16.200 0.309 0.691 0.076 0.123 1.617 1.100
?“VALBRALDEHYDE {is0-) IVA 0.79 1 3.00 5 00 16.200 0.309 0.691 0.076 0.123 1.617 1.100
VALERALDEHYDE (n-) VAL 0.84 1 5.93 0 01 16.200 0.002 0.999 0.076 0.076 1.003 1,000
VANILLAN BLACK LIQUOR (FREE ALKALI CONTENT 3% OR MORE) VBL 1
VINYL ACETATE VAM 0.94 2 86.091 2.97 5.80 16.200 0.358 0.642 0.076 0.130 1.705 1.116
VINYLTOLUENE VNT 0.9%0 2 4.08 0.12 16.200 0.007 0.993 0.076 0.078 1.023 1.002

STDVAP1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9706: CONOCO, INC.; E344

CARGO

46 CFR SUBCHAPT O BUT NOT TABLE 151

1-DICHLOROPROPANE
1,1-TRICHLOROETHANE
2-DICHLOROPROPANE

3 CYCLOPENTADIENE
3-DICHLOROPROPANE
2-METHYL-2~HYDROXY-3-BUTYNE

2, 4-DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION (70%

3-PENTENENITRILE

AEROTHENE TT (1,1,1-TRICHLOROETHANE)
ALKYLBENZENE

AMINOETHYLPIPERAZINE

BENZENE RAFFINATE (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE)

BENZENE SULFONYL CHLORIDE

BENZYL ACETATE

BENZYL CHLORIDE (STABILIZED)
BUTANOL

BUTYL ETHER (n-)

BUTYLENE OXIDE ({1,2-)

BUTYRIC ACID

CARBOLIC ACID

CHLOROACETIC ACID (80% OR LESS)
CHLOROPROPIONIC ACID (2- OR 3-)
CHLOROTOLUENE (m-)

CHLOROTOLUENE (o-)

CHLOROTOLUENE (p)

CHLOROTOLUENES (MIXED ISOMERS)
CREOSOTE (ALL ISOMERS)

CRESYLIC ACID TAR

CYCLOHEPTANE

CYCLOHEXANONE, CYCLOHEXANOL MIXTURE
CYCLOHEXYL ACETATE
CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE
CYCLOPENTANE

DECANOIC ACID

DI 2 ETHYLHEXYL PHTHALATE (SEE ALSO ETHYLHEXYL PHTHALATE)
DICHLOROISOPROPYL ETHER (2,2°-)
DICHLOROPROPANE

DICHLOROPROPENE

DIETHYL SULFATE

STDVAP1

DPB

DPP

DPC

DDA
PNT

BSC
BZE
BCL

BTE
BTO

CBO

3384988333¢8

cYC
CsB

DCO

DSU

LIQUID
SPECIF.
GRAVITY

(1)

16
51
16

RN

116
0 86

(CRUDE ?)

070
1 28
104
110

0.77
0.83
0.96
1.04
1.58
1.26
1.07
1.08
1.07
1.08
1.07
1.05
0.81
0.95
0.97
1.50
0.74
5.94
0.99
1.11
1.16
1.23
1.18

USCG MOLEC’R SPECIF
VAP WEIGHT GRAV OF
CARGO
VAPOR

COL.
SYST
CAT.
(13)

== oo W W W

W N WD

[ N L R

[

TABLE II:

OF
CARGO
MWc
(1)

133.390

133.390

VAPOR-AIR MIX
SPECIFIC GRAVITY, & VAPOR

SGv
(2)

3 %
4 60
3 so

4.60

2 80
6 09
5 18
4 36

4.50
2.49
3.00
3.25
3.26
3.70
4.40
4.40
4.36
4.40
3.72
1.00
3.33
3.38
4.90
4.55
2.40
5.93

SATUR'D
VAPOR
PRESS

@ 115 F

Pv,115
(3)
(1s)
(PSIA)

6.30
NF/NC
2.60

4.50
0.00
0.02
0.09

0.40
9.18
0.07
0.06
0.01
0.02
0.32
0.32
0.09
0.53
0.01
0.10
1.40
1.00
0.01
4.50
13.1S
0.00

0.01

DENSITY,

GROWTH RATE

TOTAL
VAP-AIR
PRESS
@® 115 F
Pt,115
(4)

(PSIA)

16.200
16.200

16.200
16.200

16.200
16.200
16.200
16.200

16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200
16.200

16.200

16.200

PARTIAL PARTIAL

AIR

VAPOR -
AIR MIX

VOLUME VOLUME WEBIGHT WEIGHT
OF VAP OF AIR DENSITY DENSITY SPECIFIC

Vv,115 Va,11S

(5)

0.389
0.160

0.235
0.070

0.004

0.001

(6)

0.611
0.840

0.765
0.930

0 722
1 000
0 999
0 994

0.975
0.433
0.996
0.996
0.999
0.999
0.980
0.9680
0.9954
0.967
0.999
0.994
0.914
0.938
0.999
0.722
0.108

0.996

0.999

n
{LBm/
FT*3)

0.076
0.076

0.076
0.076

0.076
0.076
0.076
0.076

0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076
0.076

0.076

0.076

(8)
(LBm/
FT"3)

0.162
0.107

0.128
0.086

0.114
0.076
0.077
0.07¢

0.083
0.140
0.077
0.077
0.076
0.076
0.061
0.081
0.078
0.08S
0.076
0.076
0.092
0.087
0.076
0.151
0.163

0.078

0.076

VAPOR -
AIR
MIX

@ 115 F  GRAVITY
Wa,115 Wv-a,115 Wv-a,11S/

Wa, 115

(222222 0% )

2.128
1.401

1.680
1.134

1.500
1.000
1.005
1.019

1.086
1.844
1.009
1.008
1.001
1.003
1.067
1.067
1.019
1.111
1.002
1.000
1.207
1.147
1.002
1.986
2.136

1.018

1.003

VAPOR-
AIR
MIX

GROWTH

RATE
VGR
(9)

thtate

1.126
1.052

1.076
1.023

1.250
1.000
1.000
1.002

1.008
1.184
1.001
1.001
1.000
1.000
1.006
1.006
1.002
1.011
1.000
1.002
1.028
1.020
1.000
1.090
1.263

1.001

1.000



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; E344

C
H
R
I
CARGO S
................................................................ L 2 2 )
DIETHYLETHANOLAMINE DAE
DODECYL BENZENE
DODECYLDIMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE DOT
DRIPOLENE
ETHANOL (see ethyl alcohol)
ETHYL BROMIDE
ETHYL TERT-BUTYL ETHER EBE
ETHYLAMINE EAM
ETHYLENE DICHLORIDE 1,1,2-TRICHLOROETHANE MIXTURE ETX
ETHYLMERCAPTAN (SAME AS ETHANETHIOL)
ETHYLPHENOL EPL
FORMALDEHYDE SOLUTION (S0% OR MORE), METHANOL MIXTURES MM
HYDROSULFIDE
INDENES
ISOBUTYL ACETATE IBA
n] ISOPRENE, PENTADIENE MIXTURE IPN
' I1S0-PROPYL ALCOHOL
{~ LAURIC ACID LRA
¢ METHACRYLONITRILE MET
METHANOL
METHYL STYRENE
METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURES MIA
METHYLCYCLOHEXANE MCY
METHYLHEXANE (SAME AS HEPTANE)
MONOETHANOLAMINE MEA
MONOISOPROPANOLAMINE
NAPHTHALENE (MOLTEN) NTM
NEODECANOIC ACID NEA
NITRILOTRIACETIC ACID NAR
NITROPHENOL (MOLTEN) NTP
NITROPROPANE (60%), NITROETHANE (40%) MIXTURE NNM
NITROTOLUENE (o-,p-) NIT
PARALDEHYDE PDH
POLYGLYCERINE, SODIUM SALT SOLN (CONTAINING 3% OR MORE SODIUM HYDPGS
PROPIONALDEHYDE PAD
PROPIONIC ANHYDRIDE PAH
PROPIONITRILE PCN
PROPYLAMINE (n-) PRA
PROPYLBENZENE
PYROLYSIS GASOLINE (GREATER THAN 5% BENZENE) GPY
PYROLYSIS RESIDUAL FUELS
SEWAGE, RAW SHWR

STDVAP1

LIQUID
SPECIF.
GRAVITY

(1)

(2T T 2

0.89

79
a8

o000

79

[-]
~
~

oo mFOo
(=]
=

o
o
)

UscG
VAP
COL.
SYST
CAT.
(13)

Tl AW

DD NN D [

NN

-

- @

N

TABLE II:

MOLEC’'R SPECIF
WEIGHT GRAV OF

OF

CARGO
MWc

ShhbAtd bbb ohd RErAeb bR EN

46
106

45

116.

32.

61
75

(1)

.069
-966

.085

160

.096
.910

042

084
110

VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

CARGO
VAPOR
SGv
(2)

4.03

159
376
3 50
1 85
4 60

2.07
0.00
2.31
1.11

2.11
2.59
4.41
6.00

4 79
3 06
4 72
4 55

2 00
4 50
190
2 04
0 20
2 80

SATUR’D
VAPOR
PRESS

@ 115 F

Pv,115
(3)
(15)
{PSIRA)

0.18

5.00
40.80
3.70

13.76
0.11

13.55
4.14
7.30

TOTAL
VAP-AIR
PRESS

Pt,115
(4)

(PSIA)

16.200
16.200
16.200

16.200
16.200

16.200
16.200

16.200

16.200

16.200
16.200
16.200
16.200

16.200
16.200
16.200

16.200
16.200
16.200
16.200
16.200
16.200

PARTIAL PARTIAL

AIR

VAPOR-
AIR MIX

VOLUME VOLUME WBIGHT WEIGHT
OF VAP OF AIR DENSITY DENSITY
2 115F @115 F @ 11S Fe 11S F @ 11S F
Vv,115 Va,1l1l5 Wa,b1ll5 Wv-a, 115

(s)

0.309
2.519
0.228

0.001
0.409

0.022
0.185

0.209

0.146

0.006
0.012
0.001
0.001

0.068
0.001
0.512

0.849
0.007
0.072
0.836
0.256
0.451

(6)

0.691
-1.519
0.772

0.999
0.591

0.978
0.815

0.791

0.854

0.994
0.988
0.999
0.999

0.932
0.999
0.488

0.151
0.993
0.928
0.164
0.744
0.549

n
(LBm/
FT"3)

0.076

0 076
0 076
0 076

0.076
0.076

0.076
0.076

0.076

0.076

0.076
0.076
0.076
0.076

0.076
0.076
0.076

0.076
0.076
0.076
0.076
0.076
0.076

(8)
(LBm/
FT*3)

P2 I I 1N Y )

0.079

0.13s
0.182
0.139

0.076
0.079

0.081
0.091

0.097

0.103

0.077
0.078
0.076
0.076

0.087
0.076
0.215

0.141
0.078
0.0081
0.142
0.061
0.138

VAPOR-
AIR
MIX

SPECIFIC
GRAVITY

Wv-a, 115/
Wa, 115

TEAIANS TN

1.034

1.772
2.385
1.822

1.004
1.041

1.068
1.199

1.274

1.351

1.007
1.020
1.002
1.003

1 140
1 005
2 B19

1.849
1.024
1.06S
1 870
0 796
1 611

VAPOR-
AIR
MIX

GROWTH

RATE
VGR
(9)

cheatd

1.004

1.100
1.816
1.074

1.000
1.133

1.007
1.060

1.068

1.047

1.002
1.004
1.000
1.000

1 022
1 000
1 166

1.275
1.002
1.023
1.271
1.082
1.146



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9706: CONOCO, INC.; E344
C LIQUID
H SPECIF.
R GRAVITY
I
CARGO s

(1}

thkh Sdevdbdd

1.53
0.92
0.92

0 89
1 00
1 45

%-7-3

STDVAP1

USCG
VAP

COL.

SYST

13)

eane
8
2
2

D

TABLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC‘R SPECIF SATUR‘D TOTAL
WEIGHT GRAV OF VAPOR VAP-AIR
OF CARGO PRESS PRESS
CARGO VAPOR @ 115 F
MWc SGv Pv,115 pt,115
(1) (2) (3) (4)
(15)
(PSIA) (PSIA)
PTYI22222 2R T2 2222 B T 1 24 2 4 2 ) Sy
104.152 3.60 0.40 16.200
3.60 0.40 16.200
4.20 0.14 16.200
3.69 0.01 16.200
6.25 0.03 16.200
6.42 0.00
3.40 4.40 16.200

Vv, 115

(5)

0.02S8
0.025

0.009

0.001
0.002

0.272

PARTIAL PARTIAL
VOLUME
OF VAP

(6)

0.975
0.975

0.991

0.999
0.998

0.728

AIR

VOLUME WEIGHT WEIGHT
OF AIR DENSITY DENSITY SPECIFIC GROWTH
@115 F @ 115 F@ 115 F @ 115 F @ 115 F  GRAVITY RATE
Va,115 Wa,115 Wv-a, 115 Wv-a, 115/ VGR

()}
(LBm/
FT"3)

0.076
0.076

0.076

0.076
0.076

0.076

VAPOR - VAPOR-  VAPOR-
AIR MIX AIR AIR
MIX MIX

(8)
(LBm/
FT"3)

REGEBAGSE FERAADAGS ST ANSN

Wa, 11§ (9)

0.081 1.064 1.008
0.081 1.064 1.008
0.078 1.028 1.003
0.076 1.002 1.000
0.077 1.010 1.001
0.126 1.652 1.088



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C€9706: CONOCO, INC.; E344

CARGO

46 CFR SUBCHAPTER D, TABLE 30.25-1

Acetone

Acetophenone

Acetyl Tribtuyl Citrate

Acrylonitrile-Styrene Copolymer dispersion in Polyether Polyol
Alcohols (C13 and above)

Alcoholic beverages, N.O.S.

Alcohol (C6 - C17) (secondary) Poly(3-6)ethoxylates

Alcohol (Cl12 - C15) Poly(1-3)ethoxylates

Alcohol (C12 - C15) Poly(3-11)ethoxylates

Aminoethyldiethanolamine, Aminoethylethanolamine solution
amyl Acetate (commercial, iso-, n-,sec-)

AMYL ACETATE (n-)

AMYL ACETATE (iso-)

Amyl alcohol (iso-, n-, sec-, primary) (SEE ALSO IAA)
Amyl alcohol (n-)

Amyl alcohol (tert-)

AMYL ALCOHOL, PRIMARY

AMYL ALCOHOL, (sec-)

Amylene

AMYL ALCOHOL, {(iso-)

Amyl Methyl Ketone

Amyl Tallate

Asphalt

ASPHALT BLENDING STOCKS: Roofers flux

ASPHALT BLENDING STOCKS: Straight run residue
Behenyl alcohol

Benzene Tricarboxylic acid Trioctyl Ester

Benzyl alcohol

Bicyclic Terpenel Polyamide salt

hHXEN

TABLE II:
SPECIFIC

LIQUID USCG MOLEC’R

SPECIF.

VAP

GRAVITY COL.
SYST CARGO

(1)

CAT.
(13)

WEIGHT
OF

MWc
1)

*ht FANEANEE ARk h N AAWS AW

ACT
ACP

BAL

Brake fluid base mixtures (containing Poly(2-8)alkylene (C2-C3) gBFX

Butane
Butene, SEE BUTYLENE
Butene Oligomer

STDVAP1

BOL

o 79
103
105

[~ - - I - =]

[ -]

.04

.05

.03

1
1

=

"

58.080
120.060
402.460

108.140

VAPOR-AIR MIX DENSITY,
GRAVITY, & VAPOR GROWTH RATE

SPECIF
GRAV OF
CARGO
VAPOR
SGv
(2)

2.00
4.14
13.89

4.50
4.48
4.48
3.04
3.04

3.73

SATUR'D
VAPOR
PRESS

@ 115 F

Pv,115

(3)

(15)
(PSIA)

RARS T dE Shdhadbbd

10.00
0.60

2.02
0.32
0.33
0.30
0.30

0.10

TOTAL
VAP-AIR
PRESS
@ 115 F
Pt,115
(4)

(PSIA)

16.200
16.200

16.200
16.200
16.200
16.200
16.200

16 200
16 200

16.200

16.200

VAPOR -
PARTIAL PARTIAL AIR AIR MIX
VOLUME VOLUME WEIGHT WEIGHT

OF VAP OF AIR DENSITY DENSITY
@ 115 F@ 11S Fe® 115 F @ 11S F
Vv,115 Va,1l1lS Wa,115 Wv-a,ll$s
(5) (6) (7 (8)
(LBm/ (LBm/
FT"3) FT"3)
-------------- L2 22223 2
0.617 0.383 0.076 0.123
0.037 0.963 0.076 0.085
0.125 0 875 0.076 0.109
0.020 0 980 0.076 0.082
0.020 0 980 0.076 0.082
0.019 0 981 0.076 0.079
0.019% 0 981 0.076 0.079
0.019 0.981 0.076 0 079
0.019 0.901 0.076 0 079
0.019 0.981 0.076 0.079
0.006 0.99%4 0.076 0.077

VAPOR-
AIR
MIX

SPECIFIC
GRAVITY
Wv-a,115/
Wa, 115

atdhdbrad

1 617
1116

1.436
1.071
1.071
1.038
1.038

1 038
1 038

1.038

1.017

VAPOR-
AIR
MIX

GROWTH

RATE

(9)

L2 2 222 ]

1 200
1 012

1.040
1.007
1.007
1.006
1.006

1.006
1.006

1.006

1.002
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9706: CONOCO, INC.; E344

CARGO

Butyl Acetate
BUTYL ACETATE
Butyl Acetate
Butyl alcohol
BUTYL ALCOHOL
BUTYL ALCOHOL
BUTYL ALCOHOL (SEC-)

BUTYL ALCOHOL {(TERT-)

Butyl Benzyl Phthalate

Butylene

Butylene Glycol

1,3-Butylene Glycol, SEE BUTYLENE GLYCOL

Butylene Polyglycol, SEE BUTYLENE GLYCOL

iso-Butyl Formate

n-Butyl Formate

Butyl Heptyl Ketone

Butyl Methyl Ketone, SEE METHYL BUTYL KETONE

Butyl Stearate

Butyl Toluene

Butyrolactone (gamma)

Calcium Alkylphenate

Calcium Alkyl Salicylate

Calcium Amino Nonyl Phenolate

Calcium Carboxylate

Caprolactam solutions

Carbon black base

Cetyl alcohol (HEXADECANOL) SEE ALCOHOLS (Cl13 AND ABOVE)
Cetyl-Stearal alcohol

Cleaning spirit (unleaded)

Coal tar

Cumene

Cycloaliphatic resins

Cyclohexane

Cyclohexanol

1,3-Cyclopentadiene dimer (molten)

(iso-, n-}
(N-)
(sec-)
(iso-, n-,
(1S0-)
(N-)

sec-, tert-)

Cyclopentadiene polymers, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)

Cymene (para-)
Decahydronaphthalene
Decaldehyde (iso-)
Decaldehyde (n-)
Decane

Decene

STDVAP1

OH™ImN

BAX
BCN
BTA

IAL
BAN
BAS
BAT
BPH
BTN
BUG

BHK

BUE

LIQUID
SPECIF.
GRAVITY

(1)

0.87
0.88
0.89

0.61
0.81
0.81
0.76
1.12

0.85

[~ -] [
-
"

o0coo
[- .3
w

o
~]
£y

UscG
VAP
COL.
SYST
CAT.
(13)

O N

[

TABLE II: VAPOR-AIR MIX
SPECIFIC GRAVITY, & VAPOR

MOLEC'R SPECIF SATUR'D
WEIGHT GRAV OF VAPOR
OF CARGO PRESS
CARGO VAPOR @ 115 F
MWc SGv Pv,115
(1) (2) (3)
{15}
(PSIA)
116.160 4.00 0.60
4.00 0.80
4.00 1.50
2.60 0.90
2.60 0.90
2.60 0.50
2.60 1.30
2.60 2.80
10.80 0.01
102.134 3.53
5.11 0.10
3.90 0.05
120.090 4.20 0.60
84.162 2 90 4.50
100.160 3 45 0.15
4 55 0.25
4 62 0.11
4 76 0.10
S 00 0.01
5 01 0.00
4.80 0.12

DENSITY,
GROWTH RATE
VAPOR-
TOTAL PARTIAL PARTIAL AIR AIR MIX
VAP-AIR VOLUME VOLUME WBIGHT WEIGHT
PRESS OF VAP OF AIR DENSITY DENSITY
@115 F @115 F@ 11SF @ 11S P @ 115 F
Pt,115 Vv,115 Va,115 Wa,115 Wv-a,115
(4) (s) (6) (¥4) (e)
(LBm/ (LBm/
(PSIA) FT*3) PT"3)
_____________________ LA 2221213
16.200 0.037 0.963 0.076 0.085
16.200 0.049 0.951 0.076 ° 0.087
16.200 0.093 0.907 0.076 0.097
16.200 0.056 0.944 0.076 0.083
16.200 0.056 0.944 0.076 0.083
16.200 0.031 0.969 0.076 0.080
16.200 0.080 0.920 0.076 0.086
16.200 0.173 0.827 0.076 0.097
16.200 0.001 0.999 0.076 0.077
16.200 0.006 0.994 0.076 0.078
16.200 0.003 0.997 0.076 0.077
16.200 0.037 0.963 0.076 0.085
16.200 0.278 0.722 0.076 0.116
16.200 0.009 0.991 0.076 0.078
16.200 0.015 0.985 0.076 0.080
16.200 0.007 ©0.993 0.076 0.076
16.200 0.006 0.99¢ 0.076 0.078
16.200 0.001 0.999 0.076 0.076
16.200 0.007 0.993 0.076 0.078

VAPOR -
AIR
MIX

SPECIFIC
GRAVITY
Wv-a, 115/
Wa, 115

(2222222 2]

1.111
1.148
1.278
1.0089
1.089
1.049
1.128
1.277
1.006

1.025

1.009

1.119

1.528
1.023
1.055

1.028

1.023
1.002

1.028

VAPOR-

MIX
GROWTH
RATE

(9)

LA A 222 ]
1.012
1.016
1.030
1.018
1.018
1.010
1.026
1.056
1.000

1.002

1.001

1.012

1.090
1.003
1.005

1.002

1.002
1.000

1.002
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE
BARGES: (C9706: CONOCO, INC.; E344

VAPOR - VAPOR-  VAPOR-
C LIQUID USCG MOLEC’R SPECIF SATUR‘D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY OCOL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GRONWTH
I SYST CARGO VAPOR @115 F @ 11S F @115 F @ 115 F @ 115 F @ 115 F GRAVITY RATE
CARGO s CAT. MWc SGv Pv,115 Pt,115 Vv,115 Va,1l5 Wa,ll5 Wv-a,ll5 Wv-a,115/ VGR
(1) (13) (1) (2) (3) Q) (5) (6) (7} (8) Wa, 115 {9)
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT*3) FT*3)
................................................................ TR RAGNEREE AARN CRNACAARS SRRGERT RNRANCRSEN oo
Decyl alcohol (all isomers) (DECANOL) DAX 0.83 1 158.170 S 30 0.01 16.200 0.001 0.999 0.076 0.076 1.003 1.000
DECYL ALCOHOL {(iso-) ISA 0.83 1 5 30 0.01 16.200 0.001 0.999 0.076 0.076 1.003 1.000
DECYL ALCOHOL (n-) DAN 0.83 1 S 30 0.01 16.200 0.001 0.999 0.076 0.076 1.003 1.000
Decylbenzene (n-) DBZ 0.86 1 7 52 0.01 16.200 0.001 0.999 0.076 0.076 1.004 1.000
Detergent Alkylate
Diacetone alcohol DAA 0.97 1 4.00 0.10 16.200 0.006 0.99%4 0.076 0.078 1.019 1.002
Dialkyl (C10-Cl4) Benzenes DAB
Dialkyl (C7-C13) Phthalates DAH
Dibutyl Carbinol
Dibutyl Phthalate (ortho-) DPA 1.05 1 278.350 9 59 0 00
Dicyclopentadiene, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN) DPT 0.98 2 4 55 0 25 16.200 0.015 0.98S 0.076 0.080 1.055 1.005
Diethylbenzene DEB 0.87 1 4 62 0 08 16.200 0.005 0.995 0.076 0.078 1.018 1.002
Diethylene Glycol DEG 1.12 1 106.122 3 66 0 01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
Diethylene Glycol Butyl Ether DME 0.95 1 S 50 0 01 16.200 0.001 0.999 0.076 0.076 1.003 1.000
Diethylene Glycol Butyl Ether Acetate DEM
Diethylene Glycol Dibutyl Ether DIG
Diethylene Glycol Diethyl Ether
Diethylene Glycol Ethyl Ether DGE
Diethylene Glycol Ethyl Ether Acetate DGA 0.99 1 4 62 0.02 16.200 0.001 0.999 0.076 0.076 1.004 1.000
Diethylene Glycol Methyl Ether DGM 1.03 1 4 14 0.03 16.200 0.002 0.998 0.076 0.077 1.006 1.001
Diethylene Glycol Methyl Bther Acetate DGR
Diethylene Glycol Phenyl Ether DGP
Diethylene Glycol Phthalate DGL
Di- (2-ethylhexyl)adipate DEH
Di- (2-ethylhexyl)phthalate DIE
Diethyl Phthalate DPH
Diglycidyl Ether of Bisphenol A BDE
Diheptyl Phthalate DHP
Dihexyl Phthalate DHA
Diisobutylcarbinol DBC 0.81 1 4 97 0.09 16.200 0.006 0 994 0.076 0.078 1.022 1.002
Diisobutylene DBL 0.72 1 3 86 2.00 16.200 0.123 o 877 0.076 0.103 1.353 1.040
Diisobutyl Ketone DIK 0.81 1 4 90 0.16 16.200 0.010 0 950 0.076 0.079 1.039 1.003
Diisobutyl Phthalate , DIT
Diisodecyl Phthalate DID
Diisononyl Adipate DNY
Diisononyl Phthalate DIN
Diisococytl Phthalate DIO
Diisopropylbenzene {all isomers) DIX 0.86 1 5.60 0.03 16.200 0.002 0.998 0.076 0.077 1.009 1.001
Diisopropyl Naphthalene D11
Dimethyl Adipate DLA
Dimethylbenzene
Dimethyl Glutarate DGT
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE
BARGES: C9706: CONOCO, INC.; E344

VAPOR- VAPOR-  VAPOR-
[of LIQUID USCG MOLEC’R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIP. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
I SYST CARGO VAPOR @115 F @115 F @ 11S F GRAVITY RATE
CARGO s CAT. MWc SGv Pv, 115 Pt,115 Vv,115 Va,11l5 W¥Wa,115 Wv-a, 115 Wv-a, 115/ VGR
(1 (13) (1) (2) (3) (4) (s) (6) n (8) Wa, 115 (9)
(15) (LBm/ (LBm/
(PSIA) (PSIR) FT"3) FT"3)
________________________________________________________________ 2T 2222222 T2 AN 22 T2 22 DN L 2 X 2 X1 R T L2 2 24 L 3 SN
Dimethyl Phthalate DTL 1.19 1 6.6% 0.00
Dimethyl Polysiloxane DMP
2,2-Dimethylpropane-1,3-diol DDI
Dimethyl Succinate DSE
Dinonyl Phthalate DIF 0.97 1 14.40 0.01 16.200 0.001 0.999 0.076 0.077 1.008 1.000
Di (octylpheny)amine
Dioctyl Phthalate DOP o 98 1 13.47 0 00
Dipentene DPN 0 84 1 4.90 0 10 16.200 0.006 0.994 0.076 0.078 1.024 1.002
Diphenyl DIL 0 99 1 154.212 5.31 0 01 16.200 0.001 0.999 0.076 0.076 1.003 1.000
Diphenyl, Diphenyl Ether mixture DDO 1 07 1 5.86 0 01 16.200 0.001 0.999 0.076 0.076 1.003 1.000
Diphenyl Ether DPE 1 07 1 170.211 5.87 0 01 16.200 0.001 0.999% 0.076 0.076 1.003 1.000
Diphenyl Ether, Biphenyl Ether mixture DOB
Dipropylene Glycol DPG 1.03 1 4.63 0.07 16.200 0.004 0.996 0.076 0.077 1.016 1.001
Dipropylene Glycol Dibenzoate DGY
' pipropylene Glycol Methyl Ethexr DPY
. DISTILLATES: Flashed feed stocks DFF 0.75 1 3.40 2 30 16.200 0.142 0.858 0.076 0.102 1.341 1.046
DISTILLATES: Straight run DSR 0.73 1 3.40 2 30 16.200 0.142 0.058 0.076 0.102 1.341 1.046
?anitrldecyl Phthalate DTP
Diundecyl Phthalate puUp
Dodecane (all isomers) DOC 170.340 5 68
Dodecanol . DDN 186.339 6 43
Dodecene (all isomers) DOZ 0 76 1 168.324 5 81 0.02 16.200 0.001 0.999 0.076 0.077 1.006 1.000
DODECENE DOD 0 76 1 S 81 0.02 16.200 0.001 0.999 0.076 0.077 1.006 1.000
Dodecylbenzene DDB 0 86 8 40 4.70 16.200 0.290 0.710 0.076 0.240 3.147 1.094
Dodecyl Phenol DOL
DPrilling wud (low toxicity) (if flammable or combustible)/
Epoxylated linear alcchols, C11-C15
Ethane ETH 0 47 30.070 1.04
2-Ethoxyethanol EEO 1 04
2-Ethoxyethyl Acetate EEA 1 04
Ethoxylated alcohols, C11-C15,SEE THE ALCOHOL POLYETHOXYLATES
Ethoxy Triglycol (crude) ETG 102 1 6 14 0 00
Ethyl Acetate ETA 0 %0 1 88.107 3 04 4 50 16.200 0.278 0.722 0.076 0.119 1.567 1.090
Ethyl Acetoacetate EAR 103 1 4 48 0 20 16.200 0.012 0.988 0.076 0.079 1.043 1.004
Ethyl alcohol (ETHANOL) EAL 0 79 1 46.050 1 60 3 50 16.200 0.216 0.784 0.076 0.086 1.130 1.070
Ethyl Amyl Ketone EAK
Ethyl Benzene ETB 0.87 1 106.168 3 56 0 60 16.200 0.037 0.963 0.076 0.083 1.095 1.012
Ethyl Butanol EBT 0.83 1 3 52 0 12 16.200 0.007 0.993 0.076 0.078 1.019 1.002
Ethyl Butyrate EBR 0.88 1 116.160 4 00 1 00 16.200 0.062 0.938 0.076 0.090 1.185 1,020
Ethyl Cyclohexane ECY 0.79 1 3 87 0 50 16.200 0.031 0.969% 0.076 0.083 1.089 1.010
Ethylene ETL 28.054 o 97

Ethylene Carbonate

STDVAP1



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9706: CONOCO, INC.; E344

CARGO

Ethylene Glycol

Ethylene Glycol Acetate

Ethylene Glycol Butyl Ether
ETHYLENE GLYCOL BUTYL ETHER ACETATE
Ethylene Glycol Ether Acetate

id, SEE 2-ETHYLHEXANOIC ACID

thalate (SEE ALSO DI 2-ETHYLHEXYL PHTHALATE)
llate

te

Fatty acid (saturated, C13 and above)
Fatty acid Amides

Formamide

Furfuryl Alcohol

Gas oil, cracked

GASOLINE BLENDING STOCKS: Alkylates
GASOLINE BLENDING STOCKS: Reformates

nHIIDN

LIQUID
SPECIF.

UsCG
VAP

GRAVITY COOL.

(1)

SYST
CAT.
(13)

*te Aedhkddd AN S

EGL
EGO
EGM
EMA

EHE
EHT
EPR
ETE

FAM
FAL
GOC
GARK
GRF

GASOLINES: Automotive (containing not over 4.23 grams lead per gaGAT
GASOLINES: Aviation (containing not over 4.86 grams lead per gallGAV

Casinghead (natural)
Polymer
Straight run

Glycerol, SEE GLYCERINE
Glycerol Polyalkoxylate
Glycerol Triacetate

STDVAP1

GCS
GPL
GSR
GCR

1.13

1.10

1.10

0.82

0 75
0 80
0 74
0 71
0 67
075
0 75
1.26

1

=]

N ol

TABLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC’'R SPECIF
WEIGHT GRAV OF
OF CARGO
CARGO VAPOR
MWc SGv

(1) (2)

62.069 2.21

S.03

4.80

4.41

130.230 4.50

3.40
3.40
3.40
3.40
3.40
3.40
3.40
3.17
92.095 3.18

SATUR’'D
VAPOR
PRESS

® 115 F

Pv,b115

(3)
(15)

(PSIA)

dhhAeth FAAAOOR AEOANTTND

0.01

0.05

0.01

12.50
12.50
12.50
12.50
12.50
12.50
12.50

0.00

VAPOR -

TOTAL  PARTIAL PARTIAL AIR  AIR MIX

VAP-AIR VOLUME VOLUME WEIGHT WEIGHT
PRESS OF VAP OF AIR DENSITY DENSITY

@115 F @115 F@ 115 F@ 115 F @ 11S F
Pt,115 Vv,115 Va,115 Wa,1l1l5 Wv-a, 115

(4) (5) (6) (7) (8)
(LBm/ {LBm/
(PSIA) FT"3) FT"3)

............................ L2212 222

16.200 0.0012 0.9938 0.076 0.076

16.200 0.003 0.997 0.076 0.077

16.200 0.001 0.999 0.076 0.076

16.200 0.002 0.999 0.076 0.076

16.200 0.001 0.999 0.076 0.076

16.200 0.010 0.990 0.076 0.079

16.200 0.001 0.999 0.076 0.076

16.200 0.216 0.7084 0 076 0.086
16.200 0.017 0.983 0 076 0.080

16.200 0 006 0.994 0.076 0.076
16.200 0 003 0.997 0.076 0.077

16.200 0.772 0.228 0.076 0.217
16.200 0.772 0.228 0.076 0.217
16.200 0.772 0.228 0.076 0.217
16.200 0.772 0.228 0.076 0.217
16.200 0.772 0.2286 0.076 0.217
16.200 0.772 0.228 0.076 0.217
16.200 0.772 0.220 0.076 0.217

VAPOR -
AIR
MIX

SPECIFIC
GRAVITY
Wv-a,115/
Wa, 115

A NGNS N NS

1.001

1.014

1.003

1.002

1.002

1.036

1.004

1.130
1.054

1.003
1.007

2.852
2.852
2.852
2.852
2.852
2.852
2.852

VAPOR-
AIR
MIX

GROWTH

RATE
VGR
(9)

sentew

1.000

1.001

1.000

1.000

1.000

1.003

1.000

1.070
1.006

1.002
1.001

1.250
1.250
1.250
1.250
1.250
1.250
1.250
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

BARGES: (C9706: CONOCO, INC.; E344

VAPOR- VAPOR-  VAPOR-
C LIQUID USCG MOLEC'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
I SYST CARGO VAPOR @115 F @ 11S F @ 115 F @ 115 F @ 115 F @ 115 F GRAVITY RATE
CARGO s CAT. MWc SGv Pv,115 Pt,115 Vv,115 Va,115 Wa,115 Wv-a,115 Wv-a,11S/ VGR
1) 13) 1) (2) (3) (4) (s) (6) (7 (8} Wa, 115 9)
(1s) (LBm/ (LBm/
(PSIA) (PSIA) FT"3) FT"3)
Glycidyl Ester of Tertiary Carboxylic acid, SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID
Glycidyl Ester of Tridecyl Acetic acid GLT
Glycidyl Ester of Versatic acid, SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID
Glycol Diacetate, SEE ETHYLENE GLYCOL DIACETATE
Glycols, Resins and Solvents mixtures
Gylcol Triacetate, SEE GLYCERYL TRIACETATE
Glyoxal solution (40% or less)
Grease
Heptadecane
Heptane (all isomers) (METHYHEXANE) HMX (1] 1 100.120 3.45 2.50 16.200 0.154 0.846 0.076 0.105 1.378 1.050
HEPTANE (N-) HPT 68 1 3.45 2.50 16.200 0.154 0.846 0.076 0.105 1.378 1.050
Heptanoic acid HEP 92 1 4.49 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
Heptanol (all isomers) HTX 82 1 4.00 0.04 16.200 0.002 0.99%8 0.076 0.077 1.007 1.001
HEPTANOL HIN 82 1 4.00 0.04 16.200 0.002 0.998 0.076 0.077 1.007 1.001
Heptene (all isomers) HPX 70 2 3.40 2.90 16.200 0.179 0.821 0.076 0.109 1.430 1.0S8
HEPTENE (1-) HTE 70 1 3.40 2.80 16.200 0.173 0.6827 0.076 0.108 1.415 1.056
Heptyl Acetate HPE 0.886 1 5.50 0.10 16.200 0.006 0.99%4 0.076 0.078 1.026 1.002
Herbicide {C15 -H22 -NO2 -CI), SEE METOLACHLOR
Hexaethylene Glycol
Hexamethylene Glycol
Hexamethylenetetramine solutions HTS
Hexane {(all isomers) HXS 0 66 1 86.110 3 00 7.00 16.200 0.432 0.568 0.076 0.142 1 864 1.140
HEXANE HXA 0 66 1 3 00 7.00 16.200 0.432 0.568 0.076 0.142 1 664 1.140
Hexanoic acid HXO 0 93 1 4 00 0.01 16.200 0.001 0.999 0.076 0.076 1 002 1.000
Hexanol HXN 0 62 1 3 52 1.00 16.200 0.062 0.938 0.076 0.068 1 156 1.020
Hexene (all isomers) HEX 0 67 2 84.0950 2 90 8.00 16.200 0.4954 0.506 0.076 0.148 1 936 1.160
HEXENE (1-) HXE 0 67 1 2 90 8.20 16.200 0.506 0.49%4 0.076 0.149 1 962 1.164
HEXENE (2-) HXT 0 67 1 2 90 8.20 16.200 0.506 0.494 0.076 0.149 1 962 1.164
Hexyl Acetate HAE
Hexylene Glycol HXG 0.92 4 1.10 0.01 16.200 0.001 0.999 0.076 0.07¢6 1.000 1.000
Hog Grease, SEE LARD
2-Hydroxy-4 - (methylthio}butanoic acid HBA
HYDROCARBON 5-9 (MOVED TO SUB-O, NON TABLE 151, 6/24/95) HFN
Hydroxy terminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED/
Isophorone IPH 0.93 1 4 75 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
JET FUELS: JP-1 (Kerosene) JPO 0.80 1 4 50 0.14 16.200 0.009 0.991 0.076 0.078 1.030 1.003
JET FUELS: JP-3 JPT 0.80 1 4 50 8.51 16.200 0.525 0.475 0.076 0.216 2.839 1.170
JET FUELS: JP-4 JPF 0.681 1 4 00 3.40 16.200 0.210 0.790 0.076 0.124 1.630 1.068
JET FUELS: JP-5 (Kerosene, heavy) JPV 0.82 1 4 00 0.10 16.200 0.006 0.994 0.076 0.078 1.019 1.002
JET FUELS: JP-8 JPE 1
Kexrosene KRS 0.81 1 4.50 0.15 16.200 0.009 0.991 0.076 0.079 1.032 1.003
Lactic acid
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

BARGES: (C9706: CONOCO, INC.; E344

VAPOR- VAPOR-  VAPOR-

C LIQUID USCG MOLEC'R SPECIF SATUR’D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
I SYST CARGO VAPOR @ 115F @115F @11SF @ 115 F @ 115 F @ 115 F GRAVITY  RATE
CARGO s CAT. MuWc SGv Pv,115 Pt,115 Vv,115 Va,11S Wa,115 Wv-a,11s Wv-a,115/ VGR
(1) (13) (1) (2) (3) (4) (5) (6) (7) (8) Wa, 115 (9)
(15) {LBm/ {LBm/
(PSIA) (PSIA) FT"3) FT*3)
________________________________________________________________ LAA TR £ 2 2 21 2 2 B2 2 2 S ey TENAREE dAwAwRRRS _ .
Lard
Latex, liquid synthetic, including: Styrene-Butadien rubber LLS

Latex, liquid synthetic, including: Carboxylated Styrene-Butadien Copolymer
Magnesium Nonyl Phenol Sulfide

Magnesium Sulfonate MSE

Maleic Anhydride Copolymer

2-Mercaptobenzothiazol (in liquid mixtures)

Methane MTH 16.043 0.5%

3-Methoxy-1-Butanol

3-Methoxybutyl Acetate MOA

1-Methoxy-2-Propyl Acetate MPO

Methoxy Trigylcol, SEE TRIETHYLENE GLYCOL METHYL ETHER MIG

Methyl Acetate MIT 0.92 1 74.080 2.60 6.10 16.200 0.377 0.623 0.076 0.122 1.603 1.122
Methyl Acetoacetate MAE

Methyl alcohol (SEE METHANOL) MAL 0 79 1 110 6.63 16.200 0 409 0.591 0.076 0.079 1.041 1.133
Methyl Amyl Acetate MAC 0 86 1 4 97 0.33 16.200 0 020 0.980 0.076 0.082 1.081 1.007
Methyl Amyl alcohol MAA 0 01 1 3 52 0.43 16.200 0 027 0.973 0.076 0.081 1.067 1.009
Methyl Amyl Ketone MAK 114.188 3 94

Methyl Butanol, SEE THE AMYL ALCOHOLS

Methyl Butenol MBL

Methyl n-Butyl Ketone MBK 0.81 1 100.160 3.50 0.97 16.200 0.060 0.940 0.076 0.088 1.150 1.019
Methyl Butynol MBY

Methyl Butyrate MBU 90 1 102.134 3 83 1.26 16.200 0.078 0.922 0.076 0 091 1.197 1.025
Methyl Ethyl Ketone MEK a0 1 72.107 2 50 4.50 16.200 0.278 0.722 0.076 0 108 1.417 1.0%0
Methyl Formal (DIMETHYL FORMAL) MTF 86 1 2 60 15.42 16.200 0.952 0.048 0.076 0 192 2.523 1.308
Methyl Heptyl Ketone MHK 83 1 4 90 0.06 16.200 0.004 0.996 0.076 0 077 1.014 1.001
Methyl Isobutyl Carbinol, SEE METHYL AMYL ALCOHOL MIC 84

Methyl Isobutyl Ketone MIK 80 1 100.160 3.45 1.15 16.200 0.071 0.929 0.076 0.089 1.174 1.023
3-Methyl-3-Methoxybutanol

3-Methyl-3-Methoxybutyl Acetate

1-Methyl Naphthalene MNA 1.02 1 4.91 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
Methyl Pentene

2-METHYL-1-PENTENE MPN 0 69 1 2 90 6.30 16.200 0 389 0.611 0 076 0.132 1.739 1.126
5-METHYL-1 - PENTENE MIN 0 67 1 2 90 8.49 16.200 0 524 0.476 0 076 0.152 1.996 1.170
N-Methyl-2-Pyrrolidone MPY

Methyl Tert-Butyl Ether (MIBE) MBE 0 74 1 3.10 0.04 16.200 0.002 0.998 0.076 0.077 1.005 1.001
Metolachlor MCO

Mineral spirits MNS 0 75 1 4.30 0.20 16.200 0.012 0.988 0.076 0.079 1.041 1.004
Myrcene MRE 0 60 1 4.70 0.17 16.200 0.010 0.990 0.076 0.079 1.039 1.003
NAPHTHA: Aromatic (Having less than 10% Benzene) 6 - 85 1

NAPHTHA: Cracking fraction [ 85 1

NAPHTHA: Heavy 6 -.85 1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

BARGES: (C9706: CONOCO, INC.; E344 SEssmssssCEasssSEASEsESseasEsesSewssn
VAPOR -~ VAPOR-  VAPOR-
C LIQUID USCG MOLEC’'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
I SYST CARGO VAPOR @115 F @115 F @ 115 F @ 115S F @ 115 F @ 115 F GRAVITY RATE
CARGO S CAT. MWc SGv Pv,115 Pt,115 Vv,115 Va,115 Wa,l11S Wv-a,115 Wv-a,115/ VGR
(1) (13) (1) (2) (3) (4) (5) . (8) n (8) Wa, 115 (9)
(15) (LBm/ (LBm/
(PSIA) {PSIA) FT*3) FT"3)
AR AN GAE SR AANAS AACAE NN .
NAPHTHA: Paraffinic .6 -.85 1
NAPHTHA: Petroleum PTN .6 -.85 1
NAPHTHA: Solvent NSV 0.87 1 350 0.20 16 200 0.012 0.988 0.076 0.078 1.031 1.004
NAPHTHA: Stoddard solvent NSS 0.78 1 4 30 0.20 16 200 0.012 0.968 0.076 0.079 1.041 1.004
NAPHTHA: Varnish makers’ and painters’ (75%) NVM 0.77 1 4 30 0.19 16 200 0.012 0.988 0.076 0.079 1.039 1.004
Naphthalene Sulfonic acid-Formaldehyde Copolymer, Sodium salt solNFS
Naphthenic acid NTI 1.02
Nonane (all isomers) NAX 0.72 1 128.259 4 40 0.27 16.200 0.017 0.983 0.076 0 080 1.057 1.00S
NONANE NAN 0.72 1 4 40 0.27 16.200 0.017 0.983 0.076 0 080 1.057 1.005
Nonanoic acid (all iaomers) NNA
Nonanoic, Tridecanoic acid mixture
Nonene NON 0.73 2 126.140 4 30 0.35 16.200 C 022 0.978 0.076 0.082 1.071 1.007
Nonyl alcohol (all isomers) NNS 0.94 1 144.160 5 00 0.10 16.200 0 006 0.994 0.076 0.078 1.025 1.002
NONYL ALCOHOL NNN 0.94 1 5 00 0.10 16.200 0 006 0.994 0.076 0.078 1.025 1.002
NNI 0.94 1 S 00 0.10 16.200 0 o006 0.994 0.076 0.078 1.025 1.002
NNP 0.95 1 7.60 0.01 16.200 0.001 0.999 0.076 0.076 1.004 1.000
NPE

ntains®principal components®), Category D (if £
Non-Noxious liquid, N.0.S. (18) ("Trade name,® contains principal components®), Appendix III

Octadecene

Octadecenoamide solution (Oleamide) obD

Octane (all isomers) OAX 0.70 1 90 0 79 16.200 0.049 0.951 0.076 0.087 1.141 1.016
OCTANE OAN 0.70 90 0 79 16.200 0.049 0.951 0.076 0.087 1.141 1.016
Octanoic acid (all isomers) OAA 0.91 1 00 0 01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
Octanol (all isomers) [0 00 ¢ 0.83 1 48 0 01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
OCTANOL OTA 0.83 1 48 0 01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
Octene (all isomers) OTX 0.72 2 122.200 90 0 90 16.200 0.0S6 0.944 0.076 0.088 1.1612 1.018
OCTENE (1-) OTE 0.72 1 86 1 00 16.200 0.062 0.938 0.076 0.0%90 1.177 1.020
Octyl Acetate

Octyl alcohol (iso-, n-} (all isomers), SEE OCTANOL (ALL ISOMERS}OCX 0.83 1 4.48 0 01 16.200 0.001 0.999 0 076 0.076 1.002 1.000
OCTYL AILCOHOL IOA 0.83 1 4.48 0 01 16.200 0.001 0.999 0 076 0.076 1.002 1.000
Octyl Aldehydes OAL

Octyl Decyl Adipate ODA

Octyl Epoxytallate OET

Octyl Phthalate. SEE DI- (2-ETHYLHEXYL) PHTHALATE

OIL, EDIBLE: Babassu OBB

OIL, EDIBLE: Beechnut

OIL, EDIBLE: Castor . OCA

OIL, EDIBLE: Cocoa butter

OIL, EDIBLE: Coconut ocC 0.95
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE
BARGES: C9706: CONOCO, INC.; E344

VAPOR- VAPOR-  VAPOR-

(o] LIQUID USCG MOLEC’R SPECIF SATUR’D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GRONTH
I SYST CARGO VAPOR @ 11S F @115 F @ 115 F @ 115 F @ 115 F @ 11S F GRAVITY RATE
CARGO s CAT. MWc SGv Pv,115 Pt,115 Vv,115 Va,115 Wa,115 Wv-a,115 Wv-a,115/ VGR
(1) (13) (1) (2) (3) (4) (5) (6) (7) {8) Wa, 115 (9)
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT"3) FT"3)
________________________________________________________________ ThE NAAANA AL OO h AOANANEN CONRRRE Thwhdddds _ sy £ 2 2 2 2 2 2 R T R 1 T 1 2 1 g ayeray
0IL, EDIBLE: Cod liver
OIL, EDIBLE: Corn oco 0.96
OIL, EDIBLE: Cottonseed oCs
OIL, EDIBLE: Fish, N.O.S. OFS 0.96

OIL, EDIBLE: Grapeseed

OIL, EDIBLE: Groundnut

: Hazelnut

OIL, EDIBLE: Lard OLD
: Maize

OIL, EDIBLE: Mustard seed

OIL, EDIBLE: Nutmeg Butterx

OIL, EDIBLE: Olive QOOL
OIL, EDIBLE: Palm oPM
OIL, EDIBLE: Palm kernmel oPO
OIL, EDIBLE: Peanut OPN

OIL, EDIBLE: Poppy

OIL, EDIBLE: Raisin seed

OIL, EDIBLE: Rice bran ORP
OIL, EDIBLE: Safflower OSF
OIL, EDIBLE: Salad

OIL, EDIBLE: Sesame

OIL, EDIBLE: Soya bean 0SB 0.96

OIL, EDIBLE: Sunflower, SEE SUNFLOWER SEED 0.95

OIL, EDIBLE: Sunflower seed OSN

OIL, EDIBLE: Tucum oTC

OIL, EDIBLE: Vegetable, N.O.S. ova 0.96

0O1L, EDIBLE: Walnut

OIL, FUEL: No. 1 (Kerosene) OON

OIL, FUEL: No. 1-D 00D

OIL, FUEL: No. 2 OTW 0.88 1 8.00 0.56 16.200 0.035 0.965 0.076 0.09S 1.242 1.011
OIL, FUEBL: No. 2-D OTD

OIL, FUEL: No. 4 OFR 0.9%0 1 3 40 0.15 16.200 0 009 0.991 0.076 0.078 1.022 1.003
OIL, FUBL: No. S OFV 0.94 1 3 40 0.15 16.200 0 009 0.991 0.076 0.078 1.022 1.003
OIL, FUEL: No. 6 0sX 0.95 1 3 40 0.15 16.200 0 009 0.991 0.07¢ 0.078 1.022 1.003
OIL, MISC: Absorption OAS

OIL, MISC: Aliphatic

OIL, MISC: Animal, N.O.S.

OIL, MISC: Aromatic

OIL, MISC: Aviation F2300

OIL, MISC: Clarified OCF

OIL, MISC: Coal

OIL, MISC: Coconut oil, esterified, SEE COCONUT OIL, FATTY ACID METHYL ESTER
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

CARGO

O1L,
o1L,
OIL,
OI1L,
Ol1L,
OIL,
OIL,
OI1L,
OIL,
oI1L,
OIL,
0oIL,
OIL,
OIL,
o1L,
OIL,
OIL,
OoIL,
o1L,
oI1L,
OIL,
o1L,
OIL,
O1L,
OIL,
OIL,
OIL,
OIL,
OIL,
o1L,
OIL,
OIL,
OIL,
OIL,
oI1L,
01L,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,

MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MI1SC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
M1SC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:

STDVAP1

C9706: CONOCO, INC.; E344

Coconut oil, fatty acid

Coconut o0il, fatty acid Methyl Ester
Coconut oil, Methyl Ester, SEE COCONUT OIL FATTY ACID METHYL ESTER

OB+ IN

Ahkh SOCARANEN

oM

Cottonseed, fatty acid, SEE COTTONSEED OIL, FATTY ACIDCFY

Croton

Crude

Diesel

Gas, low pour

Gas, low sulfur
Heartcut distillate
Lanolin

Linseed
Lubricating
Mineral

Mineral seal

Motor

Neatsfoot

Olticica

Palm oil, fatty acid Methyl Ester

OIL
oDs

OLB

oMs
OMT
ONF
001
OPE

Palm oil, Methyl Eater, SEE SEE PALM OIL, FATTY ACID MOPE

Penetrating
Perilla
Pilchard

Pine

Range

Residual

Resin

Resinous petroleum
Road

Rosin

Seal

Soapstock

Soya bean (epoxidized)
Sperm

Spindle

Spray

Tall

Tall, fatty acid
Tanner'’s
Transformer
Tung

Turbine

OPT

OPI

ORG

ORS

ORD
ORN

OIS

OSsP
0sD
osy
OTL

OTF
OTG

LIQUID
SPECIF.
GRAVITY

(1)

0.95

0.9

TABLE II:
SPECIFIC

USCG MOLEC‘'R

VAP

COL.

WEIGHT
OF

SYST CARGO

CAT.
(13)

MWc
(1)

ARt SRGATTAR

VAPOR-AIR MIX DENSITY,

GRAVITY, & VAPOR GROWTH RATE

SPECIF SATUR'D TOTAL
GRAV OF VAPOR  VAP-AIR
CARGO PRESS PRESS
VAPOR @ 11S F @ 115 F
SGv Pv,115 Pt,115
(2) 3) (4)
(15)

(PSIA) (PSIA)

dATARNES DOENBOEBRCRNN

3 40 0 15 16.200
3 40 0 69 16.200
1.00 0.15 16.200
1.00 0.15 16.200
5.40 0.30 16.200

PARTIAL PARTIAL  AIR

VOLUME VOLUME WEIGHT

OF VAP

Vv,115 Va,l11S

(s) (6) (7)

(LBm/
FT*3)

0.009 0 991 0 076

0.043 0 957 0 076

0.009 0.991 0.076

0.009 0.991 0.076

0.019 0.981 0.076

VAPOR - VAPOR-  VAPOR-
AIR MIX AIR AIR
WEIGHT MIX MIX

OF AIR DENSITY DENSITY SPECIFIC GROWTH

@ 115 F GRAVITY RATE

Wa,115 Wv-a,115 Wv-a,115/ VGR

{8) Wa, 115 (9)
(LBm/
FT*3)

AR AANNY WENONAANE SR OAW

0 078 1.022 1.250
0 084 1.102 1.014
0.076 1.000 1.003
0.076 1.000 1.003
0.082 1.082 1.006
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE
BARGES: (C€9706: CONOCO, INC.; E344

VAPOR- VAPOR-~ VAPOR-
C LIQUID USCG MOLEC'R SPECIF SATUR’D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
I SYST CARGO VAPOR @11S F @ 115 F @ 115 F@ 115 F @ 115 F @ 115 F GRAVITY RATE
CARGO S CAT. MWc SGv Pv,115 Pt, 115 VYv,115 Va,l1l5 Wa,11S Wv-a,L1llS HWv-a, 115/ VGR
(1) (13) (1) 2) (3) (4) (s) 6) (7) (8) Wa, 115 {9)
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT"3) FT*3})
OIL, MISC: Whale
OIL, MISC: White (mineral)
OIL, MISC: Wood
alpha-Olefins (C13 - C18) OAM
Olefins (Cl13 and above, all isomers) 0.72
Oleic acid OLA
Oleyl alcohol (OCTADECENOL), SEE ALCOHOLS (C13 AND ABOVE)
Organic Amine 70, SEE AMINOETHYLDIETHANOLAMINE, AMINOETHYL-ETHANOLAMINE SOLUTION
Palm Stearin PMS
n-Paraffins (Ci10 - C20) PFN
Pentadecanol, SEE SEE ALCOHOLS (C13 AND RBOVE) PDC 0.83 1 7.88 0.01 16.200 0.001 0.99% 0.076 0.076 1.004 1.000
Pentaethylene Glycol
Pentaethylenehexamine PEP
Pentane (all isomers) PTY 0.63 5 72.090 2.48 21.00 16.200 1.296 -0.296 0.076 0.222 2.919 1.420
PENTANE {(iso-) IPT 0.62 s 2.48 27.00 16.200 1.667 -0.667 0.076 0.264 3.467 1.540
PENTANE (n-) PTA 0.63 1 2.50 20.44 16.200 1.262 -0.262 0.076 0.220 2.893 1.409
Pentanoic acid
Pentene (all isomers) PTX 0 64 1 2.40 24.90 16.200 1.537 -0.537 0.076 0.240 3.152 1.498
PENTENE (1-) PTE 0 64 1 2.40 24.%0 16.200 1.537 -0.537 0.076 0.240 3.152 1.498
Petrolatum PTL
1-Phenyl-1-Xylyl Ethane PXE
Phosphosul furized Bicyclic Terpene

Phthalate plasticizers, SEE INDIVIDUAL PHTHALATES

Pinene PIN 0.86 1 4.70 0.35 16.200 0.022 0.978 0.076 0.082 1.080 1.007
Polyalkenyl Succinic Anhydride Amine

Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixturPPX

Polyalkylene Oxide Polyol PAO 1.04

Polamine, Amide mixture

Polybutadiene, Hydroxyl terminated

Polybutene PLB 91 1 79.30 0.01 16.200 0.001 0.999 0.076 0.080 1.046 1.000
Polydimethylsiloxane 1 04

Polyethylene Glycol 1 04

Polyethylene Glycol Dimethyl Ether

Polyglycerol

Polyisobutylene, SEE POLYBUTENE

Polymerized Esters

Poly (20)oxyethylene Sorbitan Monooleate PSM

Polypropylene PLP

Polypropylene Glycol PGC 01 1 1.00 0.10 16.200 0.006 0.994 0 076 0.076 1.000 1.002

Polypropylene Glycol Methyl Ether PGM 0 92 1 3.11 0.80 16.200 0.049 0.951 0 076 0.084 1.104 1.016
Polysiloxane

Polystyrene Diakyl Maleate

o

[
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

BARGES: C9706: CONOCO, INC.; E344
VAPOR- VAPOR-  VAPOR-

C LIQUID USCG MOLEC'R SPECIF SATUR‘D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WBIGHT WEIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWNTH
I SYST CARGO VAPOR @11SF @ 11S F @ 115 F @ 115 F @ 115 F @ 115 F GRAVITY RATE
CARGO S CAT. MWc SGv Pv,115 Pt,115 Vv,115 Va,115 Wa,115 Wv-a, 115 Wv-a,115/ VGR
(1) (13) (1) (2) (3) (4) (s) (6) {(7) (8) Wa, 115 (9)
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT3) FT°3)
________________________________________________________________ ARE: AEEANREE FASd DA DA ddRd AN ARES AW EROTRS - - -
Potassium Oleate POE
Propane PRP 1.04 44.094 1.52
n-Propoxypropanol PXP
Propyl Acetate (iso-) IAC 0 89 3.52 1.80 16.200 0.111 0.889 0.076 0.097 1.280 1.036
Propyl Acetate (n-) PAT 0 00 3.52 1.85 16.200 0.114 0.886 0.076 0.098 1.288 1.037
Propyl alcohol (iso-) IPA 0 79 2.07 3.00 16.200 0.185 0.815 0.076 0.091 1.198 1.060
Propyl alcohol (n-) PAL 0 80 2.07 1.20 16.200 0.074 0.926 0.076 0.082 1.079 1.024
Propylbenzene (n-) PBZ 0 86 60.060 4.14 0.20 16.200 0.012 0.988 0.076 0.079 1.039 1.004
iso-Propylcyclohexane IPX 0 80 126.243 4.35 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
Propylene PPL 1 04 42.081 1.45
Propylene-Butylene Copolymer PBP
Propylene Dimer PDR
Propylene Glycol (1,2-PROPANDIOL) PPG 1.04 1 76.060 2.62 0.01 16.200 0.001 0.999 0.076 0.076 1.001 1.000
Propylene Glycol Monoalkyl Ether PGE
Propylene Glycol Ethyl Ether PGY
Propylene Glycol Methyl Ether PME 0.92 1 3.11 0.70 16.200 0.043 0.957 0.076 0.083 1.091 1.014
Propylene Polymer (in liquid mixtures)
Propylene Tetramexr PTT 0.29 156.310 1.00 0.02 16.200 0.001 0.999 0.076 0.076 1.000 1.000
Propylene Trimer PTR
Pseudocumene, SEE TRIMETHYLBENZENES
Rum
Sodium Acetate, Glycol, water solutions
Sodium Acetate solution SAN
Sodium Benzoate solution SBN
Sodium Sulfonate
Stearic acid SRA
Stearyl alcohol (Octadecanol)
Sulfolane SFL 1.26 1 4.14 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
Tallow TLO
Tallow alcohol, SEE ALCOHOLS (Cl13 AND ABOVE)
Tallow fatty acid TFD
Tallow Alkyl Nitrile
Tetradecanol TTN 0.82 1 7 39 0 00
1-Tetradecene, SEE THE OLEFIN OR ALPHA-OLEFIN ENTRIES TTD 0.77 1 6 77 0 01 16.200 0.001 0.999 0.076 0.076 1.004 1.000
Tetradecylbenzene TBD
Tetraethylene Glycol TTG 112 1 6 70 0 01 16.200 0.001 0.999 0.076 0.076 1 004 1.000
Tetrahydronaphthalene THN 0 97 1 4 56 0 04 16.200 0.002 0.9%8 0.076 0.077 1009 1.001
Tetrapropylbenzene, SEE ALKYL(C9-C17) BENZENES
Toluene TOL 0.87 1 92.141 3 14 1.50 16.200 0.093 0.907 0.076 0.091 1.198 1.030
Triaryphosphate
Tributyl Phosphate TBP
Tricresyl Phosphate (less than 1% of the ortho isomer) TCP 1.16 1 12.69 0.01 16.200 0.001 0.999 0.076 0.077 1.007 1.000
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9706: CONOCO, INC.; E344

Tridecane
Tridecanoic

Tridecanol, SEE ALCOHOLS (C13 AND ABOVE)

1-Tridecene

acid

Tridecylbenzene
Triethylbenzene

Triethylene
Triethylene
Triethylene
Triethylene
Triethylene
Triethylene
Triethylene

Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol

Triethyl Phosphate
Trilscoctyl Trimellitate
Triisopropanolamine
Trimethylbenzenes (all isomers)
TRIMETHYL BENZENE (1,2,5-)
TRIMETHYL BENZENE (1,2,3-)

TRIMETHYL BENZENE (1,2,4-) (PSEUDOCUMENE)

Butyl Ether

Butyl Ether mixture
di-(2-ethylbutyrate)
Ether mixture

Ethyl Ether

Methyl Ether

Trimethylol Propane Polyethoxylate

2,2,4-Trimethyl pentanediol-1,3-diisobutyrate
2,2,4-Trimethyl-3-pentancl-1-isobutyrate

Tripropylene, SEE PROPYLENE TRIMER
Tripropylene Glycol

Tripropylene Glycol Methyl Ether
Trixylenyl Phosphate

Turpentine

TRP
TPT

Turpentine substitute (White spirit), SEE WHITE SPIRIT (LOW {15-20%)

Undecanol

Undecene (1-)

Undecyl alcohol
Undecylbenzene
Vinyl Acetate-fumerate Copolymer

Waxes:

WAXES: Candelilla
WAXES: Carnauba
WAXES: Paraffin
WAXES: Petroleum

White spirit, SEE WHITE SPIRIT (LOW (15-20%) AROMATIC)

White spirit (low (15 - 20%) aromatic)
Wine, SEE ALCOHOLIC BEVERAGES, N.O.S.

STDVAP1

uDc
UND
UDB

WAX

WAX,
WAX,

WSL

LIQUID
SPECIF.
GRAVITY

(1)

L2222 2]

0.76

1.07

1.02
0.89
0.989
0.689
0.89

1.186
AROMATIC)

0.75
0.84

HCA
WPF

UsCcaG
VAP
COL.
SYST
CAT.
(13)

rhad

1

TABLE II:

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC‘R SPECIF SATUR'D

WEIGHT GRAV OF VAPOR
OF CARGO PRESS
CARGO VAPOR @ 115 F
MWc SGv Pv,115
(1) (2) (3)

(1s)
(PSIA)
bt d FANNDIEE AhS AW drd
6.40 0.02
6 91 0.01
6 29 0.01
5.60 0.02
5.17 0.01
6.20 0.02
191.270 6 60
4 20 0.14
4 14 0.14
4 14 0.14
4 14 0.14
14.20 0.00
5 32 0.05
5 94 0.01

TOTAL
VAP-AIR
PRESS
@115 F
Pt,11S
(4)

16.200

16.200
16.200

16.200
16.200

16.200

16.200
16.200
16.200
16.200

16.200
16.200

PARTIAL PARTIAL AIR

VAPOR-
AIR MIX
VOLUME VOLUME WEIGHT WEIGHT

VAPOR-
AIR
MIX

OF VAP OF AIR DENSITY DENSITY SPECIFIC

@ 115 F@ 11S Fe® 11S F @ 115 F
Vv,115 Va,1l15 Wa,115 Wv-a,115 Wv-a, 115/

(s5)

0.001

0.001
0.001

0 001
0 o

0.001

0.009
0.009
0.009
0.009

0.003
0.001

(6)

0.999

0 999
0 999

0.999
0.999

0.999

0.991
0.991
0.991
0.991

0.997
0.999

()
(LBm/
FT"3)

0.076

0.076
0.076

0.07¢6
0.076

0.076

0.076
0.076
0.076
0.076

0 076
0 076

(8)
(LBm/
FT"3)

0.077

0.076
0.076

0.077
0.076

(=]

.077

078
078
078
078

oo0oo0e

0.077
0.076

GRAVITY

Wa, 115

1.007

1.004
1.003

1.006
1.003

1.007

1.028
1.027
1.027
1.027

1.013
1.003

VAPOR -
AIR
MIX

GROWTH
RATE

(9)

1.000

1.000
1.000

1.000
1.000

1.000

1.003
1.003
1.003
1.003

1.001
1.000



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; E344

CARGO

Wool grease

Xylenes (ortho-, meta-, para-)
XYLENE (M-)

XYLENE (0-)

XYLENE (P-)

XYLENOL

Zinc Dialkyldithiophosphate

STDVAP1

w=DxIN

XLX
XIM
XLO
XLP
XYL

LIQUID
SPECIF.

USCG
VAP

GRAVITY COL.

(1)

0.89
0.87
0.89
0.86
1.01

SYST
CAT.
(13)

1
1
1
1
1

TABLE II:

MOLEC’R SPECIF SATUR’D
WEIGHT GRAV OF

OF
CARGO
MWc
(1)

TEARDARS ARNCENANS AR AT ANES

106.168

VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

CARGO
VAPOR
SGv
(2)

VAPOR
PRESS
@ 115 F
Pv,115
3)
(15)
(PSIA)

0.51
0.51
0.40
0.51
0.10

VAPOR-

TOTAL  PARTIAL PARTIAL AIR AIR MIX
VAP-AIR VOLUME VOLUME WEIGHT WEIGHT
PRESS OF VAP OF AIR DENSITY DENSITY
@11SF @115 F @ 115 F @ 115 F @ 115 F

(4) (s) (6) (7) (8)
(LBm/ {LBm/
(PSIA) FT"3) FT"3)

____________________________ LAl 2 2 T2 2]

16.200 0.031 0 969 0.076 0.083
16.200 0.031 0 969 0.076 0.083
16.200 0.025 0 975 0.076 0.081
16.200 0.031 0 969 0.076 0.083
16.200 0.006 0 994 0.076 0.077

VAPOR-
AIR
MIX

VAPOR-
AIR
MIX

SPECIFIC GROWTH
GRAVITY RATE
Pt,115 Vv,115 Va,115 Wa,115 Wv-a,115 Wv-a, 115/ VGR

Wa, 115

(9)

LA A2 42 L2 I 112 e

1.084
1.084
1.066
1.084
1.016

1.010
1.010
1.008
1.010
1.002
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9706: CONOCO, INC.; E344

CARGO

46 CFR SUBCHAPTER D, BUT NOT TABLE 30.25-1

AROMATIC RESIN OIL 60
AROMATIC RESIN OIL 80
AROMATIC RESIN OILS

STDVAP1

W= TN

LIQUID
SPECIF.
GRAVITY

(1)

LAl A i ]y

TABLE II:
SPECIFIC GRAVITY,

VAPOR
PRESS
@ 11S F
Pv, k115
(3)
(15)
(PSIA)

LAl 22l s

0.15
0.15

USCG MOLEC'R SPECIF SATUR’D
VAP WEIGHT GRAV OF
COL. OF CARGO
SYST CARGO VAPOR
CAT. MWc SGv
(13) (1) (2)
hdd AR AAESE AR bAAT S
1 1
1 1 00
B

VAPOR-AIR MIX DENSITY,
& VAPOR GROWTH RATE

TOTAL
VAP-AIR
PRESS
@115 F
Pt,115
(4)

{PSIA)

16.200
16.200

VAPOR-
PARTIAL PARTIAL AIR  AIR MIX

VOLUME VOLUME WEIGHT WEIGHT
OF VAP OF AIR DENSITY DENSITY
@115 F@ 11S F® 115 F @ 115 F
Vv,115 Va,115 Wa,115 Wv-a,11S
(5) (6) (7) {8)
(LBm/ (LBm/
FT"3) FT*3)

_____________________ whhhdh AW

0.009 0 991 0.076 0.076
0.009 0 991 0.076 0.076

VAPOR- VAPOR-
AIR AIR
MIX MIX

SPECIFIC GROWTH
GRAVITY RATE

Wv-a, 115/ VGR
Wa, 115 (9)

AT ANTAERD RN EAN

1.000 1.003
1.000 1.003



~-g.3

CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (€9706: CONOCO, INC.; E344

CARGO

46 CFR SUBCHAPT O, TABLE 151

ACETIC ACID

ACETIC ANHYDRIDE
ACETONITRILE

ACRYLIC ACID
ACRYLONITRILE
ADIPONITRILE

ALUMINUM SULFATE SOLUTION
AMINOETHYLETHANOLAMINE

AMMONIUM BISULFITE SOLN (70% OR LESS)
AMMONIUM HYDROXIDE (28% OR LESS NH3)
ANTHRACENE OIL (COAL TAR FRACTION)

BENZENE HYDROCARBON MIXTURES (W/ACETYLENES)
BENZENE HYDROCARBON MIXTURES (W/10% BENZENE OR MORE)
BENZENE, TOLUENE, XYLENE MIXTURES (HAVING 10% BENZENE OR MORE)

i180-BUTYL ACRYLATE
n-BUTYL ACRYLATE

BUTYL ACRYLATE (SBE ISO- & N- BUTYL ACRYLATE)

BUTYL METHACRYLATE
i80-BUTYRALDEHYDE
n-BUTYRALDEHYDE
BUTYRALDEHYDES (CRUDE)
BUTYRALDEHYDE (IS0-, N-)
CAMPHOR OIL (LIGHT)
CARBON TETRACHLORIDE
CAUSTIC POTASH SOLUTION
CAUSTIC SODA SOLUTION
CHLOROBENZENE
CHLOROFORM
CHLOROSULFONIC ACID
COAL TAR NAPHTHA SOLVENT
CREOSOTE (COAL TAR)
CREOSOTE (WOOD)

CRESOLS (ALL ISOMERS)

CRESOLS WITH LBSS THAN 5% PHENOL (SEE CRESOLS (ALL ISOMERS)
CRESOLS WITH 5% OR MORE PHENOL (SEE PHENOL)

CRESYLATE SPENT CAUSTIC

CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC

CROTONALDEHYDE

STDVAP1

M m™m IO

BNZ

(W/10% BENZENE OR MORBHA

BHB
BTX
BAI
BTC
BAR

BAD
BTR
BFA
BAE
CPO
CBT
cps
Ccss

CRF
CSA
NCT
cCT

CRS
CFP
cscC
CAX

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR-
LIQUID AIR
TRANSF MIX

RATE FLOW
(MLTR) RATE

Q1 Qv-a

(10) (11)

(BBL/ (BBL/

HR) HR)
5,000 5092
5,000 5040
5,000 5003
5,000 5040
5,000 5500
5,000 5001
5,000 5001
5,000 6250
5,000 5730
5,000 5730
5,000 5730
5,000 5060
5,000 5040
5,000 5060
5,000 5029
5,000 5780
5,000 5780
5,000 5800
5,000 5800
5,000 5080
5,000 5020
5,000 5001
5,000 5001
5,000 5006
5,000 5005
5,000 5200

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
5244 29446
5193 29158
5005 28101
5131 200810
6142 34483
5005 28103
5005 28101
7655 42978
7711 43296
7711 43296
7711 43296
§371 30156
5247 29462
§371 30156
5202 29205
7585 42589
7585 42589
7631 42843
7631 42843
5429 30483
5102 28645
5005 28103
5005 28103
5031 28248
5026 28219
5635 31636

PRESS
ACROSS
PV
VALVE
4%

(PSI)

1.635
1.635
1.635
1.635
1.665
1.635

1.635

1.728
1.725
1.725
1.725
1.665
1.635
1.665
1.635
1.725
1.725
1.725
1.728

1.665

1.635
1.635
1.635
1.635

1.635

1.665

PIPE SECT I: LOSS PIPE SECT II: LOSS
FM REMOTE TK TO PV FM REMOTE TK TO PV

AEAARERER
A2 2R 212222

Ahe AR AN

L2 2 222117

AN TSR Gd

RN EEAT TS

L2222 22
LA a2 22112
(2222222

Rk A NS

bk bha

TOTAL
LOSS

Htotl

88.7
87.0
86.0
87.1
102.3
86.0

86.0

130.3
108.9
108.9
108.9
87.4
86.9
87.4
86.6
111.1
111.1
111.9
111.9

86.1

86 4
86 0
86 0
86 1

86.1

92.3

TERNEARE DD

L322 221l

L3 2222122

(22222221

a2 322212

(a2 2222222

(12332127 ]
ek boe oD
i3 212222 1]

A AT AN ATN

thdadaaON

L2 2 22122

TOTAL
10SsS

HtotII

o000
P .
o000

GRAND
TOTAL
LOSS
Htot=
I+II
(FT)

88
87
86
87
102

OWKHOOW

86.0

®
o
VWY EBOOND WOROOYW

88.1

[-.]
o0
TE-E-X

92.3

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]
TANK REMOTE
TO P/V TANK

Wv-a,ll PV +
¢ Htot Ploss

Ploss

(PSI)

0 0S50
0 049
0 046
0 048
0 067
0 046

0.046

0.103
0.104
0.104
0.104
0.052
0.050
0.052
0.049
0.101
0.101
0.102
0.102

0.053

0.047
0.046
0.046
0.046

0.046

0.057

Ptk

(PSI)

1.68
1.68
1.68
1.68
1.73
1.68

1.83
1.83
1.83
1.83
1.72
1.68
1.72
1.68
1.83
1.83
1.83
1.83

1.72

1.68
1.63
1.68
1.68

Is
Ptk <«
MDHP

OK
oK
oK
oK
OK
OK

OK

oK
OK
oK
oK
OK
oK
OK
OK
oK

oK
OK

oK

OK
oK
OK
OK

OK

OK
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; E344

CARGO

CYCLOHEXANONE
CYCLOHEXYLAMINE

DECYL ACRYLATE (iso-, n-)
DICHLOROBENZENE (ALL ISOMERS)
1,1-DICHLOROETHANE
2,2-DICHLOROETHYL ETHER

DICHLOROMETHANE (ALSO KNOWN AS METHYLENE CHLORIDE)
2,4-DICHLOROPHENOXYACETIC ACID DIETHANOLAMINE SALT SOLUTION
2,4 -DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION

nw~oEO

"l

CCH
CHA
DAT
DBX
DCH
DEE
DM
DDE
DAD

2,4 -DICHLOROPHENOXYACETIC ACID, TRIISOPROPANOLAMINE SALT SOLUTIONDTI

1,1-,1,2- OR 1,3- DICHLOROFROPANE
1, 3-DICHLOROPROPENE
DICHLOROPROPENE, DICHLOROPROPANE MIXTURES
2,2-DICHLOROPROPIONIC ACID
DIETHANOLAMINE

DIETHYLAMINE

DIETHYLENETRIAMINE

DIETHYL ETHER, SEE ETHYL ETHER
DIISOBUTYLAMINE
DIISOPROPANOLAMINE
DIISOPROPYLAMINE

N, N-DIMETHYLACETAMIDE
DIMETHYLETHANOLAMINE
DIMETHYLFORMAMIDE

1,4-DIOXANE

DI-N-PROPYLAMINE

ETHANOLAMINE

ETHYL ACRYLATE

ETHYLAMINE SOLUTION (72% OR LESS)
N-ETHYLBUTYLAMINE
N-ETHYLCYCLOHEXYLAMINE

ETHYLENE CYANOHYDRIN
ETHYLENEDIAMINE

ETHYLENE DIBROMIDE

BTHYLENE DICHLORIDE

ETHYLENE GLYCOL PROPYL ETHER
2-ETHYLHEXYL, ACRYLATE

ETHYLIDENE NORBORNENE

ETHYL. METHACRYLATE
2-ETHYL-3-PROPYLACROLEIN

FERRIC CHLORIDE SOLUTIONS
FORMALDEHYDE SOLUTION (37% TO 50%)

STDVAP1

DPX
DPU
DMX

EDA
EDB
EDC
EGP
EAI
ENB

EPA
FCS

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

“"VGR® ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR-
LIQUID AIR
TRANSP

RATE FLOW
(MLTR) RATE

Q1 Qv-a

(10) (11)

(BBL/ (BBL/

HR) HR)
5,000 5002
5,000 5062
5,000 5001
5,000 5010
5,000 5990
5,000 5004
5,000 5630
5,000 5550
5,000 5630
5,000 5001
5,000 5100
5,000 5004
5,000 5046
5,000 5001
5,000 5370
5,000 5020
5,000 5050
5,000 5030
5,000 5184
5,000 5150
5,000 5003
5,000 5200
5,000 6550
5,000 §120
5,000 5050
5,000 S001
5,000 5090
5,000 5400
5,000 5060
5,000 S002
5,000 5033
5,000 5100
5,000 5012
5,000 5015

MIX REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
5009 28126
5291 29709
5011 28134
5073 28481
9419 52886
5028 28231
8213 46110
7778 43673
8213 46110
5005 28102
5331 29931
5019 28182
5288 29691
5007 26110
6731 37791
5082 28532
5206 29229
5100 28634
$751 32288
5715 32088
5008 28119
5949 33399
8117 45576
5574 31296
5308 29805
5003 28092
5243 29439
6825 38322
5404 30344
5019 28177
5190 29137
5544 31125
5074 28488
5016 28162

PRESS
ACROSS
PV
VALVE
PV

(PSI)

1.635
1.635
1.635
1.635
1.788
1.635

1.755
1.725
1.755

1.635
1.635
1.635

1.635
1.635
1.695
1.635
1.635
1.635
1.665
1.665
1.635
1.665
1.755
1.665
1.635
1.635
1.635

1.695
1.665
1.635
1.635
1.665
1.635

1.635

PIPE SECT I: LOSS PIPE SECT II: LOSS

FM REMOTE

hAhdhdhad
kb Nh OOy
bkt hdhddn

kb ahaded

(22222331 )

(211232121

(2222 2T 2L

LA d A2yl
AR ARNS S
(22122 21l]

e RAA D EED

bbb d

trA SN OAN
SRt ANe
AA XA L2 X]]
thadbeddn
LA A2 2] ]
sanshadkan

L2222 22 224

TK TO PV FM REMOTE

TOTAL
LOSS

Htotl

86.0
87.6
86.0
86.1
117.3
86.1

86.7
86.2

86.4

L2 222222 ]
eEhbNEtOd
L2222 212
L3222 222 ]

A EAREEE
L2222 311

L2 2L E e
LAl 22 il ] )

AN ERANRE

RN TR TR TS
[T T2 1Y
L2 21T 2T T
L322 232X
NEEEAAE RS
L2211 22X

et hehede
SACRSENDN
Ahhh bt hhdd
L 22222133 ]

e AR A

A L4222 2]
L3RR 23] ]
Abkdotdadd
AR hhA b

AN EA AT A

TK TO PV

TOTAL
LOSS

HtotIl

(FT)

[ - I - - -]

o0
o000

(-
« .
o000

0000000000 ODBDODO

- -] 6 b 0000000000

OO0 oO0O0O0
. N
coonoQoO

(-]
.
o

GRAND
TOTAL
LOSS
Htot=
I+II
(FT)

86.0
87.6
86.0
86.1
117.3
86.1

104.5
102.0
104.5

B86.0
88.9
86.1

87.0
86.0
96.8
86.5
87.3
86.8
91.3
90.1
86.0
91.4
142.7
89.5
a7.1
86.0
88.7

97.5
87.4
86.0
86.7
88.8
86.2

86.4

PRESS

DROP

THRU

PIP'G PRESS
REMOTE a
TANK REMOTE
TO P/V TANK
Wv-a,ll PV +
* Htot Ploss
Ploss Ptk

(PSI) (PSI)

0 046 1.68
0 051 1.69
0 046 1.68
0 047 1.68
0 153 1.94
0 046 1.68

0.118 1.87

0.106 1.83
0.118 1.87
0.046 1.68
0.051 1.69
0.046 1.68
0.051 1.69
0.046 1.68
0.080 1.78
0.047 1.68
0.049 1.68
0.047 1.68
0.059 1.72
0.059 1.72
0.046 1.68
0.063 1.73
0.116 1.87
0.056 1.72
0.051 1.69
0.046 1.68
0.050 1.68
0.082 1.78
0.0S3 1.72
0.046 1.68
0.049 1.68
0.0S5 1.72
0.047 1.68
0.046 1.68

IS
Ptk <«
MDWP

OK
oK
[0).4
OK
OK
OK

OK

oK

OK
OK
oK

OK
oK
oK
OK
OK
oK
oK
OK
OK

OK
OK
oK
oK
OK

OK
oKX
oK

OK
[2) 4

oK
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE III: MAX PRESSURE @ REMOTE TANK FOR

PRESS
"VGR" ¢ MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: (€9706: CONOCO, INC.; E344 THRU
MAX VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP'G PRESS
C LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV REMOTE e
H TRANSF MIX REQUIRED AIR  PRESS TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK IS
I (MLTR) RATE PV 10SS 10SS TOTAL Wv-a,11 PV « Ptk <
CARGO S o Qu-a Qa VALVE LOSS * Htot Ploss MDWP
(10) (1) (12) PV HtotI HtotII Htot= Ploss Ptk
(8BL/ (BBL/ (BBL/ (FT"3/ I+11
HR) HR) HR) HR) (PSI) (FT) (FT) (FT) (PSI) (PSI)
________________________________________________________________ AR o ene mmm——- —_———
FORMIC ACID FMA 5,000 5210 5409 30369 1.665 *esswasaw 92,7 weessssan 0.0 927 0.053 1.72 OKX
FURFURAL FFA 5,000 5015 5068 28457 1.635 e#esseses 86.3 0.0 863 0.047 1.68 OK
GLUTARALDEHYDE SOLUTION (50% OR LESS) GTA
HEXAMETHYLENEDIAMINE SOLUTION HMC 5,000 5001 5006 28105 1.635 86 0 0.0 860 0.046 1.68 OK
HEXAMETHYLENEIMINE HMI 5,000 5050 5050 28354 1.635 sweseswss 87 6 0.0 87 6 0.046 1.68 OK
HYDROCHLORIC ACID SPENT (15% OR LESS) HCS
ISOPENTALDEHYDE (MIXED ISOMERS) (SEE VALERALDEHYDE (1S0-, N-) '
ISOPRENE IPR 5,000 7300 12467 69999 1.890 172.3 0.0 172.3 0.266 2 16 OK
KRAFT PULPING LIQUORS (FREE ALKALI CONTENT 3% OR MORE) (INCLUDING:KPL
MESITYL OXIDE MSO 5,000 5067 5323 29884 1.635 87.7 0 87.7 0051 169 OK
METHYL ACRYLATE MAM 5,000 5410 6640 37279 1.695 98.2 wwsssnses 0 98.2 0078 177 OK
METHYLCYCLOPENTADIENE DIMER MCK 5,000 5015 5013 28148 1.635 86.4 0 B86.4 0046 1 68 OK
METHYL. DIETHANOLAMINE MDE 5,000 S010 5058 28397 1.635 86.2 wweserens 0 86.2 0046 168 OK
2-METHYL-5-ETHYLPYRIDINE MEP 5,000 5016 5094 28602 1.63S 86.4 =ssvveces 0 86.4 0047 168 OK
METHYLENE CHLORIDE (SEE DICHLOROMETHANE)
METHYL METHACRYLATE MMM 5,000 5202 5944 33372 1.665 sseassssw 91.5 wwwnsesws 0.0 915 0.063 1.73 OK
2-METHYLPYRIDINE MPR 5,000 5050 5219 29301 1.635 B7.3 eweswanse 0.0 @873 0.049 1.68 OK
alpha-METHYLSTYRENE MSR 5,000 5040 5228 29354 1.635 eswwewesw 86.9 wwwaswawe 0.0 869 0.049 1.68 OK
MORPHOLINE MPL $,000 5080 5325 29898 1.635 sesnwenss 80.2 *wessanse 0.0 88 2 0.051 1.69 OK
NITRIC ACID {(70% OR LESS) NCD
NITROPROPANE (-1, OR -2) NPM 5,000 6105 5435 30516 1.665 €9.0 0.0 890 0.053 1.72 OK
OCTYL NITRATES (ALL ISOMERS) ONE 5,000 5031 5266 29568 1.635 86.6 0.0 866 0.050 1.6% OK
OLEUM OLM 5,000 5001 5004 28094 1.635 86.0 *eeevesss 0.0 86 0 0.045 1.68 OK
PENTACHLOROETHANE PCE
1, 3-PENTADIENE PDE 5,000 6706 10458 58720 1.815 146.7 waesrsaas 0.0 146.7 0.189 2.00 OK
PERCHLOROETHYLENE (SAME AS TETRACHLOROETHYLENE) PER
PHOSPHORIC ACID PAC
POLYETHYLENE POLYAMINES PEB 5,000 5001 5007 28114 1.635 #esserecs 86.0 eeavessee 0.0 86.0 0.046 1.68 OK
POLYMETHYLENE POLYPHENYL ISOCYANATE PPI
POTASSIUM HYDROXIDE SOLUTION (SEE CAUSTIC POTASH SOLUTION)
180- PROPANOLAMINE MPA 5,000 5008 5028 28228 1.635 swessdens 86.2 0.0 86.2 0.046 1.68 OK
PROPANOLAMINE (iso-, n-) PAX 5,000 5008 5028 28228 1.635 86.2 0.0 ©86.2 0.046 1.68 OK
PROPIONIC ACID PNA 5,000 5030 5102 28647 1.635 86.8 wetesvaws 0.0 86.8 0.047 1.68 OK
180-PROPYLAMINE IPP 5,000 7342 11619 65233 1.890 175.0 ewserenes 0.0 175.0 0.232 2.12 OK
180-PROPYL ETHER IPE 5,000 5664 8060 45251 1,755 106.0 weesesaas 0.0 106.0 0.113 1.87 OX
PYRIDINE PRD 5,000 5130 5473 30727 1.665 setsewews 89.8 wesnsnsas 0.0 ©69.8 0.054 1.72 OK
SODIUM ALUMINATE SOLUTION SAU
SODIUM CHLORATE SOLUTION (50% OR LESS) SDD
SODIUM DICHROMATE SOL‘N (70% OR LESS) SDL
SODIUM HYDROXIDE SOLUTION (SEE CAUSTIC SODA SOLUTION)
SODIUM HYPOCHLORITE SOL'N (15% OR LESS) SHP
SODIUM SULFIDE, HYDROSULFIDE SOLUTIONS (H2S 15 PPM OR LESS) SSH

STDVAP1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE III: MAX PRESSURE @ REMOTE TANK FOR PRESS

"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: C9706: CONOCO, INC.; E344 THRU
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP'G PRESS
C LIQUID AIR FM REMOTE TK TO PV FM REMOTB TK TO PV REMOTE )
H TRANSF MIX REQUIRED AIR PRESS TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK 1s
I (MLTR) RATE PV LOSS LOSS TOTAL Wv-a,11 PV + Ptk <
CARGO s Q1 Qv-a Qa VALVE LOSS * Htot Ploss MDWP
(10) (11) (12) PV HeotI HtotII Htot= Ploss Ptk
(BBL/ (BBL/ (BBL/ (FT"3/ I+1I
HR) HR) HR) HR) (PSI) (FT) (FT) (FT)  (PSI) (PSI)
________________________________________________________________ L4 2]
SODIUM SULFIDE HYDROSULPIDE SOLUTIONS (15 PPMcH2S<200 PPM) ssI
SODIUM SULFIDE HYDROSULFIDE SOLUTIONS (H2S GREATER THAN 200 PPM) SSJ
SODIUM THIOCYANATE SOLUTION (56% OR LESS) STS
STYRENE MONOMER STY 5,000 5040 5199 29191 1.635 eseswesny 87 0 0.0 87.0 0.049 1.68 OK
SULFURIC ACID SFA 5,000 5001 5005 26100 1.635 esweessne 86 0 0.0 86.0 0.046 1.68 OK
SULFURIC ACID, SPENT SAC 5,000 5001 S000 28070 1.635 wsesweenas 86 0 0.0 86.0 0.045 1.68 OK
1,1,2,2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE) TEC
TETRAETHYLENEPENTAMINE TTP 5,000 5000 5001 28079 1.635 #ssssevaw 86 0 wranessse 0.0 B86.0 0.045 1.68 OK
TETRAHYDROFURAN THF 5,000 5850 6365 35735 1.695 eweesnwas 115 7 0.0 115.7 ©0.072 1.77 OK
1,1,2-TRICHLOROETHANR (VINYL TRICHLORIDE) TCM 5,000 5102 5651 31727 1.665 #ssesswen 88 4 0.0 88.4 0.057 1.72 OK
TRICHLOROETHANE (SEE 1,1,2-TRICHLOROETHANE}
TRICHLOROBTHYLENE TCL 5,000 5346 7067 39679 1.695 weeevevaw 95 3 0 95.3 0.088 1.78 OK
1,2, 3-TRICHLOROPROPANE TCN 5,000 5015 S121 28751 1.635 eeseesues 86 3 ewtacsnae 0 86.3 0.048 1.68 OK
TRIETHANOLAMINE TEAR 5,000 5001 5007 28115 1.635 eessesses 86 0 0 B86.0 0.046 1.68 OK
TRIETHYLAMINE TEN 5,000 5250 6177 34681 1.665 wsesesces 93 2 0 93.2 0.068 1.73 OK
TRIETHYLENETETRAMINE TET 5,000 5001 5007 28114 1.635 #esenwaaw 86 0 0 86.0 0.046 1.68 OK
UREA, AMMONIUM NITRATE SOL’N (CONTAINING MORE THAN 2% NH3) UAS
VALERALDEHYDE (iso-, n-) 5,000 S500 6995 39272 1.695 101 2 escvswes 0.0 101.2 0.087 1.78 OK
VALERALDEHYDE (iso-) IVA §,000 5500 6995 39272 1.695 ®eresamsa 1] 2 weewsncae 0.0 101.2 0.087 1.78 OK
VALERALDEHYDE (n-) VAL 5,000 S001 S009 28122 1.635 86 0 etensecen 0.0 86.0 0.046 1.68 OK
VANILLAN BLACK LIQUOR (FREE ALKALI CONTENT 3% OR MORE) VBL
VINYL ACETATE VAM 5,000 5580 7287 40913 1.725 103.8 0.0 103 8 0.094 1.82 OK
VINYLTOLUENE VNT 5,000 5012 5069 28460 1.635 86.2 0.0 86 2 0.047 1.68 OK

STDVAFP1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; E344

CARGO

46 CFR SUBCHAPT O BUT NOT TABLE 151

1-DICHLOROPROPANE

1, 1-TRICHLOROETHANE

2-DICHLOROPROPANE

» 3 CYCLOPENTADIENE

+ 3-DICHLOROPROPANE
2-METHYL-2-HYDROXY -3 -BUTYNE

2, 4-DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINR SALT SOLUTION (70%
3-PENTENENITRILE

AEROTHENE TT (1,1,1-TRICHLOROETHANE)
ALKYLBENZENE

AMINOETHYLPIPERAZINE

BENZENE RAFPINATE (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE)
BENZENE SULFONYL CHLORIDE

BENZYL ACETATE

BENZYL CHLORIDE (STABILIZED)

BUTANOL

BUTYL ETHER (n-)

BUTYLENE OXIDE (1,2-)

BUTYRIC ACID

CARBOLIC ACID

CHLOROACETIC ACID (B80% OR LESS)
CHLOROPROPIONIC ACID (2- OR 3-)
CHLOROTOLUENE (m-)

CHLOROTOLUENE (o-)

CHLOROTOLUENE (p)

CHLOROTOLUENES (MIXED ISOMERS)

CREOSOTE (ALL ISOMERS)

CRESYLIC ACID TAR

CYCLOHEPTANE

CYCLOHEXANONE, CYCLOHEXANOL MIXTURE
CYCLOHMEXYL ACETATE

CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE
CYCLOPENTANE

DECANOIC ACID

DI 2 ETHYLHEXYL PHTRALATE (SEE ALSO ETHYLHEXYL PHTHALATE)}
DICHLOROISOPROPYL ETHER (2,2°-)
DICHLOROPROPANE

DICHLOROPROPENE

DIETHYL SULFATE

STDVAP1

- O

DPB

DPP

DPC

DDA

BSC
BZE
BCL

BTE

csB
CYP
DCO

DSU

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR®" * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR-
LIQUID AIR
TRANSF

RATE FLOW
(MLTR)} RATE

Q1 Qv-a
(10) (11)
(BBL/ (BBL/

HR) HR)
5,000 5630
5,000 5260
5,000 5380
5,000 5114
5,000 6250
5,000 5000
s, 000 5002
5,000 5009
5,000 5040
5,000 5918
5,000 5007
5,000 5006
5,000 5001
5,000 5002
5,000 5032
5,000 5032
5,000 5009
5,000 5053
5,000 5001
5,000 5010
5,000 5140
5,000 5100
5,000 5001
5,000 5450
5,000 6315
5,000 5006
5,000 5001

MIX REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
8213 46110
6227 34960
6974 39156
5445 30573
7655 42978
5001 28078
5015 28157
5056 28385
5253 29495
8037 45125
5029 28234
5027 28224
5005 20099
5010 28131
5198 29186
5198 29186
5056 28385
5327 29907
500S 28103
5010 28130
5646 31700
5462 30666
5007 28113
7681 43124
9230 51825
S051 28361
5008 28116

PRESS
ACROSS
PV
VALVE
PV

(PSI)

1.755
1.665

1.695
1.665

.725
.635
.635
.635

SN

.635
.755
.635
.635
.63S
.635
.635
63S
.635
.63S
.63S
635
665
.665
.6358
.725
.785

e e e b

1.635

1.635

PIPE SECT I: LOSS PIPE SECT II: LOSS
FM REMOTE TK TO PV FM REMOTE TK TO PV

Akt bbb ed

i 22222222
e hhad

At bk ROR

(22 222211

LA s i 2 2 b2l

whEEAAREN

(22 X2 12223

Sth A hdad

TOTAL
LOSS

Htotl

104.5

93.2

96 S
89 3

130.3
86.0
86.0
86.2

86.9
115.9
86.2
86.1
86.0
86.0
86.7
86.7
86.2
87.2
86.0
86.3
89.7
Be.s8
86.0
98.3
131.0

86.1

86.0

AL AR A2 d 2]

R RS ED

AES A A RN

A2 222 sl

TOTAL
LOSsS

HtotII

(FT)

GRAND
TOTAL
LOSS
Htot=
I+1I
(FT)

130.3
86.0
86.0
86.2

86.9
115.9
86.2
86.1
86.0
86.0
86.7
86.7
86.2
87.2
86.0
86.3
89.7
88.8
86.0
98.3
131.0

PRESS

DROP
THRU

PIP'G PRESS
REMOTE

TANK

REMOTE

TO P/V TANK
Wv-a,11 PV +

* Htot Plosas
Ploss

(PSI)

0.118
0.069

0.086
0.054

0.103
0.045
0.046
0.046

0.050
0.113
0.046
0.046
0.046
0.046
0.049
0.049
0.046
0.051
0.046
0.046
0.057
0.054
0.046
0.103
0.148

0.046

0.046

Prk

(PSI)

1.83
1.68
1.68
1.68

1.68
1.87
1.68
1.60
1.68
1.68
1.68
1.68
1.68
1.69
1.68
1.68
1.72
1.72
1.68
1.63
1.93

IS
Ptk <«
MDWP

oK

oK

OK
oK

oK
OK
OK
OK

OK
OK
[0) 4
OK
oK
oK
OK
0K
0K
2.4
oK
OK
OK
OK
oK
OK
OK

oK

OK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE I1I: MAX PRESSURE @ REMOTE TANK FOR

PRESS
"VGR" * MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: (9706: CONOCO, INC.; E344 THRU
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP‘G PRESS
C LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV REMOTE °
H TRANSF MIX REQUIRED AIR PRESS TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK IS
I (MLTR) RATE PV LOSS 1OSS TOTAL Wv-a,ll PV + Ptk <
CARGO ] 0l Qv-a Qa VALVE LOSS * Htot Ploss MDWP
(10) (11) (12) PV HtotI HtotII Htot= Ploss Ptk
(BBL/ (BBL/ (BBL/ (FT"3/ I+II
HR) HR) HR) HR) (PSI) (FT) (FT) (FT) (PSI) (PSI)
DIETHYLETHANOLAMINE DAE 5,000 S018 5102 28645 1.635 86.4 0.0 86.4 0.047 1.68 OK
DODECYL BENZENE
DODECYLDIMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE DOT
DPRIPOLENE
ETHANOL (see ethyl alcohol)
ETHYL BROMIDE
ETHYL TERT-BUTYL ETHER EBE 5,000 5500 7321 41103 1.725 100 6 weescasan 0.0 100.6 0.094 1.82 OK
ETHYLAMINE EAM 5,000 9080 14023 78736 1,975 266 3 0.0 266.3 0.336 2.31 OK
ETHYLENE DICHLORIDE 1,1, 2-TRICHLOROETHANE MIXTURE ETX 5,000 5370 7249 40700 1.725 95 9 0.0 95.9 0.092 1.82 OK
ETHYLMERCAPTAN (SAME AS ETHANETHIOL)
ETHYLPHENOL EPL 5,000 5002 5012 28140 1.635 #wsawesce B6 0 srewsvene 0.0 86.0 0.046 1.68 OK
FORMALDEHYDE SOLUTION (50% OR MORE), METHANOL MIXTURES MIM 5,000 5663 5778 32440 1.665 ewersessr 109 § eoasoannan 0.0 109.5 0.060 1.73 OK
HYDROSULFIDE
INDENES
ISOBUTYL ACETATE IBA 5,000 5036 S204 29218 1.635 *sewwncens 86.8 0.0 86.8 0.049 1.68 OK
ISOPRENE, PENTADIENE MIXTURE IPN
[T 1SO-PROPYL ALCOHOL 5,000 S300 5803 32584 1.66S5 95.4 0.0 95.4 0.060 1.73 OK
y LAURIC ACID LRA
L~ METHACRYLONITRILE MET 5,000 5339 €027 33837 1.665 96.4 0.0 96.4 0.065 1.73 OK
' METHANOL
CHMBTHYL STYRENE
METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURES MIA
METHYLCYCLOHEXANE MCY 5,000 5237 6087 34178 1.665 92.7 sesevesns 0.0 92.7 0.066 1.73 OK
METHYLHEXANE (SAME AS HEPTANE)
MONOETHANOLAMINE MEA 5,000 5010 5027 28226 1.635 86 3 0.0 863 0.046 1.68 OK
MONOISOPROPANOLAMINE 5,000 5020 5069 28461 1.635 86 5§ assnsweas 0.0 865 0.047 1.68 OK
NAPHTHALENE (MOLTEN) NTM 5,000 S001 5006 28109 1.635 86 0 0.0 86 0 0.046 1.68 OK
NEODECANOIC ACID NEA 5,000 S001 5009 28122 1.635 #*eeseesss 86 0 0.0 860 0.046 1.68 OK
NITRILOTRIACETIC ACID NAA
NITROPHENOL (MOLTEN) NTP
NITROPROPANE (60%), NITROETHANE (40%) MIXTURE NNM 5,000 5110 5456 30632 1.665 #*eewauses 89 1 0.0 891 0.054 1.72 OK
NITROTOLUENE (o-,p-) NIT 5,000 5002 5014 28149 1.635 #essneness 86 0 0.0 860 0.046 1.68 OK
PARALDEHYDE PDH 5,000 5830 9788 54958 1.785 w+#aesessr 130 7 0.0 110 7 0.165 1.95 OK
POLYGLYCERINE, SODIUM SALT SOLN (CONTAINING 3% OR MORE SODIUM HYDPGS
PROPIONALDEHYDE PAD 5,000 6376 8671 48684 1.755 134.3 swcscsnse 0.0 134.3 0.131 1.89 OK
PROPIONIC ANHYDRIDE PAH 5,000 S011 5070 28467 1.635 86.2 sweseasae 0.0 86.2 0.047 1.68 OK
PROPIONITRILE PCN §,000 5117 5281 29649 1.635 B89.6 anssavsen 0.0 89.6 0.050 1.69 OK
PROPYLAMINE (n-) PRA 5,000 6355 8690 4B792 1.755 133,1 eecwessse 0.0 133.1 0.132 1.89 OK
PROPYLBENZENE 5,000 5414 4829 27113 1.635 swswasses  ]J(].7 wesswenss 0.0 101.7 0.043 1.68 OK
PYROLYSIS GASOLINE (GREATER THAN 5% BENZENE) GPY 5,000 5730 7711 43296 1.725 @*vetessae  J0§,.9 weescense 0.0 108.9 0.104 1.83 OK
PYROLYSIS RESIDUAL FUELS
SEWAGE, RAW SWR

STDVAP1



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9706: CONOCO, INC.; E344

CARGO

SODIUM SULFIDE (SOLID IN WATER)
STYRENE

STYRENE CRUDE

STYRENE TAR

TETRAMETHYLBENZENE (1,2,3,5-)
TOLUIDINE (o-)
TRICHLOROBENZENE (1,2,4-)

nrHIEN

SDS
STY
STX

TLI
CB

TRIISOPROPANOLAMINE SALT OF 2,4-DICHLOROPHENOXY ACETIC ACID SOL‘N

TRIPHENYLBORANE
UNDECANOIC ACID
HYDROCARBON S-9

Ao-f- 5

STDVAP1

TPE
UDA
HFN

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR" * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR-
LIQUID AIR
TRANSF MIX

RATE FLOW
(MLTR) RATE

Qo Qv-a

(10) (11)

{BBL/ (BBL/

HR) HR)
5,000 5040
5,000 5040
5,000 5014
5,000 5001
5,000 5003
5,000 5440

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
5199 29192
5199 29192
5083 28539
5005 28102
5027 26226
6992 39256

PRESS
ACROSS
PV
VALVE
PV

(PSI)

-

635
635

[

=

635
635
635

)

1.695

PIPE SECT I: LOSS PIPE SECT II: LOSS
FM REMOTE TK TO PV FM REMOTE TK TO PV

bbb baed
(2422221 27]

L2222 T2

TOTAL
LOSS

Htotl

87
87

86

TOTAL
10SSs

HtotIl

(FT)

[~ -]
D)
oo

oo o
.
[~ -]

GRAND
TOTAL
LOSS
Htot=
I+1X
(FT)

87 0
87 0
86 3

86 0

99.0

PRESS

DROP

THRU

PIP‘G PRESS
REMOTE [ ]
TANK REMOTE
TO P/V TANK

Wv-a,11l PV +
* Htot Ploss MDWP

Ploss

(PSI)
0.049
0.049
0.047

0.046
0.046

0.086

Ptk

(PST)

1.68
1.68
1.68

1.78

18
Ptk <

oK
OK

OK

OK
OK

OK
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; E344

[

H

R

I

CARGO s

46 CFR SUBCHAPTER D, TABLE 30.25-1

Acetone ACT
Acetophenone ACP

Acetyl Tribtuyl Citrate

Acrylonitrile-Styrene Copolymer dispersion in Polyether Polyol  ALE
Alcohols (C13 and above) ALY
Alcoholic beverages, N.O.S.

Alcohol (C6 - C17) (secondary) Poly(3-6)ethoxylates

Alcohol (Cl2 - C15) Poly(l-3)ethoxylates

Alcohol (Ci2 - C15) Poly(3-11)ethoxylates

Alkenylsuccinic acid

Alkenylsuccinic Anhydride

Alkyl (C9 - C17) Benzenes AXB
Alkylbenzenesulfonic acid (4% or less) ABS
Alkyl Phthalates (n-)

Alkyl Succinate Formaldehyde Hydr- oxyamino condensate (3.2% or less)
Aminoethyldiethanolamine, Aminoethylethanolamine solution

Amyl Acetate (commercial, iso-, n-,sec-} AEC
AMYL ACETATE (n-) AML

AMYL ACETATE (iso-) IAT
Amyl alcohol (iso-, n-, sec-, primary) (SEE ALSO IAA) AR
Amyl alcohol (n-) ARN
Amyl alcohol (tert-) RAAI
AMYL ALCOHOL, PRIMARY APM
AMYL ALCOHOL, (sec-) ASE
Amylene AMZ
AMYL ALCOHOL, {(iso-) IAR
Amyl Methyl Ketone AMK
Amyl Tallate

Asphalt ASP
ASPHALT BLENDING STOCKS: Roofers flux ARF
ASPHALT BLENDING STOCKS: Straight run residue ASR

Behenyl alcohol

Benzene Tricarboxylic acid Trioctyl Ester

Benzyl alcohol BAL
Picyclic Terpenel Polyamide salt

Brake fluid base mixtures (containing Poly(2-8)alkylene (C2-C3) gBFX

Butane BMX
Butene, SEE BUTYLENE
Butgne Oligomer BOL

8TDVAPL

TABLE III: MAX PRESSURE @ REMOTE TANK FOR
"VGR® ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

MAX  VAPOR- PIPE SECT I: LOSS PIPE SBECT II: LOSS
LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV
TRANSF MIX REQUIRED AIR PRESS

RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL
(MLTR) RATE PV LOSS LOSS

Q1 Qv-a Qa VALVE

(10) {11) (12) PV HtotI HtotIl
(BBL/ (BBL/ (BBL/ (FT"3/

HR) HR) HR) HR) (PSI) (FT) (FT)
5,000 6000 7630 42842 1.725 “erewawew  1]9 ] exesavawe 0.0
5,000 5060 5346 30017 1.665 *ewwacans 87 4 sewssvens 0.0

5,000 5202 6235 35005 1.695 eevwndwan 91.1 wmewaden 0.0
5,000 5033 5208 29243 1.635 eveveesed 86,7 eevscrdnn 0.0
5,000 5033 5208 29243 1.635 weeeeedan 86.7 wevsanace 0.0
5,000 5030 5124 28770 1.635 B6.68 ewetectas 0.0
5,000 5030 5124 28770 1.635 eexecavid 86.8 0.0
5,000 5030 5124 28770 1.635 86.8 0.0
5,000 5030 5124 28770 1.63S 86.8 0.

5,000 5030 5124 28770 1.635 86.8 vwssedawe 0.0
5,000 5010 5052 28366 1.635 weewanaw 86.2 wwwandane 0.0

GRAND
TOTAL
LOSS
Htot=
I+II
(FT)

119.7
87.4

91 1
86 7
86 7
86 8
86 8

86.2

PRESS

DROP

THRU

PIP'G PRESS
REMOTE @
TANK REMOTE
TO P/V TANK
Wv-a,1l1l PV +
* Htot Ploss
Ploss Ptk

(PSI) (PSI)

0.102 1.83
0.052 1.72

0 069 1.76
0 049 1.68
0 049 1.68
0 048 1.68
0 o048 1.68

0.048 1.68

0.048 1.68

0.046 1.68

1s
Ptk «
MDWP

OK
OK

oK
OK
OK
OK
oK

oK
oK

OK

OK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9706: CONOCO, INC.; B3l44

CARGO

Butyl
BUTYL
Butyl
Butyl
BUTYL
BUTYL
BUTYL

Acetate
ACETATB
Acetate
alcohol
ALCOHOL
ALCOHOL
ALCOHOL (SEC-)

BUTYL ALCOHOL (TERT-)

Butyl Benzyl Phthalate

Butylene

Butylene Glycol

1,3-Butylene Glycol, SEE BUTYLENE GLYCOL

Butylene Polyglycol, SEE BUTYLENE GLYCOL

iso-Butyl Formate

n-Butyl Formate

Butyl Heptyl Ketone

Butyl Methyl Ketone, SEE METHYL BUTYL KETONE
[T Butyl Stearate

y Butyl Toluene

t~ Butyrolactone (gamma)
! calcium Alkylphenate
*‘ Calcium Alkyl Salicylate

Calcium Amino Nonyl Phenolate

Calcium Carboxylate

Caprolactam solutions

Carbon black base

Cetyl alcohol (HEXADECANOL) SEE ALCOHOLS (Cl13 AND ABOVE)

Cetyl-Stearal alcohol

Cleaning spirit (unleaded)

Coal tar

Cumene

Cycloaliphatic resins

Cyclohexane

Cyclohexanol

1,3-Cyclopentadiene dimer (molten)

Cyclopentadiene polymers, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)

Cymene (para-)

Decahydronaphthalene

Decaldehyde (iso-)

Decaldehyde (n-)

Decane

Decene

(iso0-, n-)

(N-)

(sec-)

(iso-, n-, sec-, tert-)
{IS0-)

(N-)

STDVAP1

h=AIITN

BAX
BCN
BTA

IAL
BAN
BAS
BAT
BPH
BTN
BUG

BHK

BUE
BLA

IDA
DAL
DDC

TABLE III: MAX PRESSURE @ REMOTE TANK FOR
"VGR" * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS
LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV
TRANSF MIX REQUIRED AIR PRESS

RATE FLOW EQUIVALENT RCROSS TOTAL TOTAL
(MLTR) RATE PV LOSS LOSS

Ql Qv-a Qa VALVE

(10) (11) (12) PV HeotI HtotII
{BBL/ (BBL/ (BBL/ (FT"3/

HR) HR} HR) HR}) (PSI) (FT) (FT)
5,000 5060 5334 29947 1.635 wusevawss 87.5 esvasanne 0
5,000 S080 5443 30562 1.665 wetseswes 88.1 0
5,000 S1S0 5822 32686 1.665 esweewnes 90.1 0
5,000 5090 5311 29822 1.635 wewesasas 88.6 oewsevass 0
5,000 S090 5311 29822 1.635 *evewasse 88.6 sewessase 0
5,000 5050 5173 29046 1.635 e*ssecanas 87.4 0
5,000 5130 5449 30597 1.665 wresessan 89.8 0
5,000 5280 5966 33495 1.665 eveewesas 94.7 0
5,000 5001 5016 28164 1.635 eessesase 86.0 0
5,000 5010 5073 28484 1.635 86.1 0.0
5,000 5005 5027 28227 1.635 86.1 ewravewas 0.0
5,000 5060 S352 30047 1.665 87.4 sesnsesws 0.0
5,000 5450 6736 37823 1.69S 99 7 etsswsaws 0.0
5,000 5015 S072 28475 1.635 86 3 0.0
5,000 5025 5161 28976 1.635 eeawiacs 86 S 0.0
5,000 S011 5072 28479 1.635 86.2 ontasenws 0.0
5,000 5010 5068 28454 1.635 #eesssees 86.1 weanwasass 0.0
5,000 S001 5007 28114 1.635 seecavesns 86.0 omesnswus 0.0
5,000 5012 5082 28534 1.635 #wesavees 86.2 wewewasuw 0.0

GRAND
TOTAL
LOSS
Htot=
I+II
(FT)

87.5
86.1
90.1
808.6
88.6
87.4
89.8
94.7
86.0

86.1

86.1

87.4

99 7
86 3
86 S

86 2

86 1
86 0

86.2

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]

TANK REMOTE
TO P/V TANK

Wv-a,11 PV +
* Htot Ploss
Ploas Ptk
(PSI) (PSI)
0.051 69
0.053 72
0.061 73
0.051 69
0.051 69
0.048 68
0.054 72
0.064 73
0.046 68
0.047 1.68
0.046 1.68
0.052 1.72
0 081 1.78
0 047 1.68
0 048 1.68
0 047 1.68
0 047 1.68
0 046 1.68
0.047 1.68

Is
Ptk <
MDWP

oK
o) §
OK
OK
oK
oK
OK
OK
oK

OK

OK

OK

OK
oK
oK

oK

oK
oK

OK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9706: CONOCO, INC.; E344

CARGO

Decyl alcohol {(all imsomers)
DECYL ALCOHOL (iso-)

DECYL ALCOHOL (n-)
Decylbenzene (n-)

Detergent Alkylate
Diacetone alcohol

Dialkyl (C10-C14) Benzenes
Dialkyl (C7-C13) Phthalates
Dibutyl Carbinol

Dibutyl Phthalate (ortho-)

(DECANOL)

Dicyclopentadiene, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)

Diethylbenzene

Diethylene Glycol

Diethylene Glycol Butyl Ether
Diethylene Glycol Butyl Ether Acetate
Diethylene Glycol Dibutyl Ether
Diethylene Glycol Diethyl Ether
Diethylene Glycol Ethyl Ether

rriblethylene
t Diethylene
(v Diethylene

Glycol
Glycol
Glycol

Ethyl Ether Acetate
Methyl Bther
Methyl Bther Acetate

Diethylene Glycol Phenyl Ether
“Diethylene Glycol Phthalate
Di-(2-ethylhexyl)adipate

Di- (2-ethylhexyl)phthalate
Diethyl Phthalate

Diglycidyl Bther of Bisphenol A
Diheptyl Phthalate

Dihexyl Phthalate
Diisobutylcarbinol
biisobutylene

Diisobutyl Ketone

Diisobutyl Phthalate
Diisodecyl Phthalate
Diisononyl Adipate

Diisononyl Phthalate
Diisoocytl Phthalate
Diisopropylbenzene (all isomers)
Diisopropyl Naphthalene
Dimethyl Adipate
Dimethylbenzene

Dimethyl Glutarate

STDVAP1

WD O

DAX
ISA
DAN
DBZ

DAA
DAB
DAH

DPA
DPT
DEB
DEG

DEM
DIG

DEH

DHP

DBC
DBL
DIK
DIT
DID
DNY
DIN
DIO
DIX
DII
DLA

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR®™ ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR-
LIQUID AIR
TRANSP MIX

RATE FLOW
(MLTR) RATE

Q1 Qv-a

(10) (11)

(BBL/ (BBL/

HR) HR)
5,000 S001
5,000 5001
5,000 5001
5,000 5001
5,000 5010
5,000 5025
5,000 5008
5,000 5001
5,000 5001
5,000 5002
5,000 5003
5,000 5009
5,000 5200
5,000 5016
5,000 5003

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
5008 28116
5008 28116
5008 28116
5011 28135
5056 28389
5161 28976
5053 28369
5005 28102
5008 28118
5013 28147
5016 28172
5064 28432
6049 33962
5112 28700
5024 28210

PRESS
ACROSS
PV
VALVE
PV

(PSI)

1.638
1.635
1.635
1.635

1.635

1.635
1.635
1.635
1.635

1.635
1.635

1.635
1.665
1.635

1.635

PIPE SECT I: LOSS PIPE SECT II: LOSS
TK TO PV FM REMOTE TK TO PV

FM REMOTE

dhwhdaddn

(2 2 2 X X222 )

LA S 2 22 1 X0

L2222 11123

RGN FANEE
LA LA el 2]
LA 2 X211l

A2 A2 2122

TOTAL
LOSsS

HeotI
(FT)

86.0
86.0
86.0
86.0

86.5
86.1
86.0
86.0

86.1
91.4
86.3

86.0

L2432 4222231

tedadodnd
AR SOOI TS

i 222 XXX 1Y

L2 42222223

TOTAL
LOSS

HtotII

(FT)

(===}
[~ - -]

0.0

86.5
86.1
86.0
86.0

86 1
91 4
86 3

86.0

PRESS

DROP

THRU

PIP'G PRESS
REMOTE L]

TANK REMOTE
TO P/V TANK
Wv-a,11 PV +
* Htot Ploss
Ploss Ptk

(PSI)  (PSI)

0.046 1.68

0.046 1.68
0.046 1.68
0.046 1.68

0.046 1.68

0.048 1.68
0.046 1.68
0.046 1.68
0.046 1.68
0.046 1.68
0.046 1.68
0.047 1.68
0.065 1.73
0.047 1.68

0.046 1.68

Is
Ptk <«
MDWP

oK
oK
oK
oK

oK

OK
OK
OK
OK

OK
OK

oK
OK
OK

oK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE III: MAX PRESSURE @ REMOTE TANK FOR

PRESS
"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: (C9706: CONOCO, INC.; E344 ceexawam LT LT measan THRU
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP'G PRESS
C LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV REMOTE [
H TRANSF MIX REQUIRED AIR PRESS - ooem e TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK Is
I (MLTR) RATE --ececcooeo_._ PV LOSS LOSS TOTAL Wv-a,11 PV + Ptk <
CARGO -] Q1 Qu-a Qa VALVE Loss * Htot Ploss MDWP
(10) (11) (12) PV HtotI HtotII Htote Ploss Ptk
(BBL/ (BBL/ (BBL/ (FT*3/ I+IX
. HR) HR) HR) HR) (PSI) {FT) (FT) (FT}  (PSI} (PSI)
____________________ e
Dimethyl Phthalate DTL
Dimethyl Polysiloxane DMP
2,2-Dimethylpropane-1, 3-diol DDI
Dimethyl Succinate DSE
Dinonyl Phthalate DIF 5,000 5001 5022 28195 1.635 ewsnswwen 86.0 vwaerswesss 0.0 86.0 0.046 1.68 OK
Di (octylpheny)amine
Dioctyl Phthalate DOP
Dipentene DPN 5,000 5010 5070 28466 1.635 wesewawaw 86.1 sewvenaas 0.0 86.1 0.047 1.68 OK
Diphenyl DIL 5,000 5001 5008 20116 1.635 vwesvcasen 86.0 weew 0.0 86.0 0.046 1.68 oK
Diphenyl, Diphenyl Ether mixture DDO 5,000 5001 5009 28121 1.635 ewsesnnne 86.0 tevonnsae 0.0 86.0 0.046 1.68 oK
Diphenyl Ether DPE 5,000 $001 5009 28121 1.635 ewsnensnes 86.0 tewenneee 0.0 86.0 0.046 1.68 OK
Diphenyl Bther, Biphenyl Ether mixture DOB
Dipropylene Glycol DPG 5,000 5007 5046 28332 1.635 B6.1 weeansawn 0.0 86.1 0.046 1.68 OK
Dipropylene Glycol Dibenzoate DGY
Dipropylene Glycol Methyl Ether DPY
DISTILLATES: Flashed feed stocks DFF S, 000 5230 6056 34002 1.665 avasseven 92.5 wevsssaaw 0.0 92.5 0.066 1.73 OK
DISTILLATES : Straight run DSR 5,000 5230 6056 34002 1.665 ewewvesss 92.5 weeescnasn 0.0 92.5 0.066 1.73 OK
Ditridecyl Phthalate DTP
I.T Diundecyl Phthalate puUp
{ Dodecane (all isomers) DOC
! Dodecanol DDN
Dodecene (all isomers) , DOZ 5,000 5002 $017 28168 1.635 86.0 vwoscwansa 0.0 86.0 0.046 1.68 OK
DODECENE DOD 5,000 5002 S017 28168 1.635 wesanwane 86.0 seensense 0.0 86.0 0.046 1.68 OK
Dodecylbenzene DDB 5,000 5470 9704 54482 1.785 ewsvenans 97.4 wvwnessase 0.0 97.4 0.162 1.95 OK
Dodecyl Phenol DOL
Drilling mud (low toxicity) (if flammable or combust ible)/
Epoxylated linear alcohols, C11-Cis
Ethane ETH
2-Ethoxyethanol EEO
2-Ethoxyethyl Acetate EEA
Ethoxylated alcohols, C11-C15,SEE THE ALCOHOL POLYETHOXYLATES
Ethoxy Triglycol (crude) ETG
Ethyl Acetate ETA 5,000 5450 6822 38301 1.695 #wtwwwnwe 99.3 eevrannee 0.0 99 3 0.082 1.78 OK
Ethyl Acetoacetate EAA 5,000 5020 5127 28785 1.635 #enewrwea B86.4 eresvanen 0.0 86 4 0.048 1.68 oK
Ethyl alcohol (ETHANOL) EAL 5,000 5350 5686 31926 1.665 eenvewsas 97.7 eesrvnasa 0.0 97 7 0.058 1.72 oK
Ethyl Amyl Ketone EAK
Ethyl Benzene ETB 5,000 5060 5295 29727 1.635 wswssawenw 87.5 weewsscan 0.0 87 5 0.081 1.69 OK
Ethyl Butanol EBT 5,000 5012 5059 268402 1.635 weésssses 86.3 ravacenve 0.0 86 3 0.046 1.68 OK
Ethyl Butyrate EBR 5,000 5100 5552 31174 1.665 eesvesnns 88.8 wetssrcann 0.0 88 8 0.056 1.72 OK
Ethyl Cyclohexane ECY 5,000 5050 5269 29583 1.635 wasssswas 87.2 tesccenan 0.0 87 2 0.050 1.69 0K
Ethylene ETL

Ethylene Carbonate

STDVAP1



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE III: Max PRESSURE @ REMOTE TANK FOR

PRESS
"VGR"™ ¢ MAX ALLOWABLE LIQUID TRANSFER RATR DROP
BARGES: (9706: CONOCO, INC.; E344 ------------------------------------------ THRU
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP‘G PRESS
C LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV REMOTE [ ]
H TRANSF wMIx REQUIRED AIR PRESS TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO p/v TANK Is
I (MLTR) RATE PV LOSS LOSS TOTAL Wv-a,11 PV Ptk <
CARGO s Ql Qv-a Qa VALVE LOSS * Htot Ploss MDHP
(10) (11) (12) PV HtotI HtotII Htot= Plogsg Ptk
(BBL/ (BBL/ (BBL/ (FT*3/ I+II
HR) HR) HR) HR) (PSI) (FT) (FT) (FT) (PSI) (PSI)
Ethylene Glycol EGL 5,000 5001 5003 28089 1.635 secawasune 86.0 #ewsansae 0.0 86.0 0.046 1.68 oK
Ethylene Glycol Acetate EGO
Ethylene Glycol Butyl Ether EGM '
ETHYLENE GLYCOL BUTYL ETHER ACETATE EMA 5,000 5008 S040 28297 1.635 wecnnswas 86.0 wernenage 0.0 86.0 0.046 1.68 OK

Ethylene Glycol Ether Acetate
Ethylene Glycol Tert -Butyl Ether

Ethylene Glycol Diacetate EGY S, 000 5001 5007 28114 1.635 wensnenan 86.0 erercsaae 0.0 86.0 0.046 1.68 OK
EGB
ETHOXYETHANOL EGF
+ SEE 2-ETHOXYETHYL ACETATE EGA
! EGI
EME S, 000 5001 5007 28112 1.635 swecesens 86.0 weansesse 0.0 86.0 0.046 1.68 o] ¢
EGT
EPE S, 000 5001 5007 28112 1.635 weewnsoas B6.0 evensveee 0.0 86.0 0.046 1.68 OK
ene Glycol Phenyl Ether mixtEDX
id mixtures)
EEP
ES EHA S, 000 5017 5106 28668 1.635 weesanenw 86.3 ewssiaene 0.0 86.3 0.047 1.68 0K
EHO
' _2-Ethylhexanol, SEE OCTANOL (ALL ISOMERS) EHX 5,000 5002 5013 28145 1.635 seessccan 86.0 wreensane 0.0 86.0 0.046 1.68 oK
><33thy1hexoic acid, SEE 2-ETHYLHEXANOIC ACID
Ethyl Hexyl Phthalate (SEE ALSO DI 2-ETHYLHEXYL PHTHALATE) EHE
Ethyl Hexyl Tallate EHT
Ethyl Propionate EFR 5,000 5350 5686 31926 1.665 swescoans 97.7 tecasnvans 0.0 97.7 0.058 172 oK
Ethyl Toluene ETE 5,000 5028 5163 28989 1.635 weswassen 86.6 weeessasa 0.0 86.6 0.048 1 68 OK
Fatty acid (saturated, C13 and above)
Fatty acid Amides
Formamide FAM 5,000 5010 5019 28177 1.635 wesseeens 86.3 wemawsese 0.0 86.3 0.046 1.68 oK
Furfuryl Alcohol FAL 5,000 5005 5024 28205 1.635 sewscenns 86.1 weewsseee 0.0 86.1 0.046 1.68 0K
Gas oil, cracked GOC
GAK 5,000 6250 10558 59261 1.815 wwesoncen 127.0 wesrunsene 0.0 127.0 o0 191 2.01 OK
GRF 5,000 6250 10555 59261 1.815 evesenven 127.0 wesenseee 0.0 127.0 o0 191 2.01 oK
er 4.23 grams lead Peér gaGAT 5,000 6250 10555 59261 1.815 sevesnaes 127.0 owessnenon 0.0 127.0 0191 2.01 OK
4.86 grams lead per gallGAv s, 000 6250 10s55 59261 1.815 eeswsvsan 127.0 wesrsncae 0.0 127.0 0 191 2.01 0K
GCS 5,000 6250 10555 59261 1.815 seasesewe 127.0 escenncen 0.0 127.0 0191 2.01 oK
GPL S, 000 6250 10555 59261 1.815 eesesocns 127.0 weevenese 0.0 127.0 0 193 2.01 oK
GASOLINES : Straight run GSR 5,000 6250 10555 59261 1.815 weesscneca 127.0 #ewsavnas 0.0 127.0 o0 191 2.01 OK
Glycerine GCR

Glycerol, SEE GLYCERINE
Glycercl Polyalkoxylate
Glycerol Triacetate

STDVAP1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (€9706: CONOCO, INC.; E344

CARGO

Glycidyl Ester of Tertiary Carboxylic

WX x@N

L3 2

Glycidyl Ester of Tridecyl Acetic acid GLT

Glycidyl Ester of Versatic acid, SEE GLYCI

Glycol Diacetate, SEE ETHYLENE GLYCOL DIACETATE
GQlycols, Resins and Solvents mixtures
Gylcol Triacetate, SEE GLYCERYL TRIACETATE

Glyoxal solution (40% or less)
Grease

Heptadecane
Heptane (all isomers) (METHYHEXANE) HMX
HEPTANE (N-) HPT
Heptanoic acid HEP
Heptanol (all isomers) HTX
HEPTANOL HTN
Heptene (all isomers) HPX
HEPTENE (1-) HTE
Heptyl Acetate HPE
Herbicide (C15 -m22 -NO2 -CI), SEE METOLACHLOR

Hexaethylene Glycol

Hexamethylene Glycol

Hexamethylenetetramine solutions HTS
Hexane (all isomers) HXS
HEXANE HXA
Hexanoic acid HXO
Hexanol HXN
Hexene (all igomers) HEX
HEXENE (1-) HXE
HEXENE (2-) HXT
Hexyl Acetate HAE
Hexylene Glycol HXG
Hog Grease, SEE LARD

Z-Hydroxy-d-(methylthlo)butanoic acid HBA
HYDROCARBON 5-9 (MOVED TO SUB-0, NON TABLE 151, 6/24/95) HFN
Hydroxy terminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINA
Isophorone IPH
JET FUELS: JP-1 (Kerosene) JPO
JET FUELS: JP-3 JPT
JET FUELS: JP-4 JPF
JET FUELS: JP-5 (Kerosene, heavy) JPV
JET FUELS: JP-8 JPE
Kerosene KRS
Lactic acid

STDVAP1

acid, SEE GLYCIDYL ESTER OF TRI1

DYL ESTER OF TRIDECYL ACETI

TABLE III:
"VGR®" * MAX
MAX  VAPOR-
LIQUID AIR
TRANSF MIX
RATE FLOW
(MLTR) RATE
Q1 Qv-a
(10} (11)
(BBL/ (BBL/
HR) HR)
5,000 5250
5,000 5250
5,000 5001
5,000 5004
5,000 5004
5,000 5290
5,000 5280
5,000 5010
5,000 5700
5,000 5700
5,000 5001
5,000 $100
5,000 5800
5,000 5820
5,000 5820
5,000 5001
S,000 5001
5,000 5014
5,000 5851
5,000 5340
5,000 5010
5,000 501s

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT*3/
HR) HR)
6163 34604
6163 34604
5006 28109
5023 28200
5023 2200
6325 35513
6280 35262
5079 28518
7783 43696
7783 43696
5006 28105
5482 30782
8075 45338
8152 45769
8152 45769
5001 28080
5007 28111
5089 28575
9858 55348
6817 38275
5056 28389
5096 28610

PRESS
ACROSS
pv
VALVE
PV

(PST)

1.665
1.665
1.635
1.635
1.635
1.695
1.695
1.635

1.728
1.72s
1.635
1.665
1.758
1.7ss
1.755

1.635

1.635
1.635
1.815
1.695
1.63s

1.635

MAX PRESSURE @ REMOTE TANK FOR
ALLOWABLE LIQUID TRANSFER RATE
PIPE SECT I: LOSS PIPE SECT II: LOSS
FM REMOTE TK TO PV FM REMOTE TK TO PV

LA 222 T
L X T T3P

LA L 22 Y
LAl 2 2 T Ty
LA 4 X 22 7Y
LA g 2 2 T2 2
Thid N hdda
LI Ty

LA T 2 2 2 Ty
LR A L T T Ty
LAl 2 2 2 22
LA 2 2 T TP
LA T X X 222"
LA A 1 2 1 2Ty

thRrtbwann

LA L T2 2"

LA S 1 2 2T
AL 2 1 T 2Py
LA LI T T D
TER PRGNSR
LA 2 T 2 Y

thh A A SR .

TOTAL
LOSS

HtotI

(FT)

93.2
93.2
86.0
86.1
86.1
54.2
93.9
86.1

107.8
107.8

86.0

88.8
111.3
111.9
111.9

86.0

86.0
86.3
111.5
95.4
86.2

86.3

LAt LT
LA AL 2 T Ty
LA L T TS
L Ty
L 1L T T
LA L LY 2 ey
LA 2 2 T2 T Y
LA 2 1 2220

AL TRy
LA ALY T TPy
LA A 4 2 2 2 2 Y
e hdedoane
LA L L T Ty
LA 2 T 2 TPy

LA LT 222y

L2 L 2 2P

LAL L 2 X TPy
LA L L Ty
LA 2T T Yy
L322 TP
dhddendan

L 11 T2

HtotIl

(FT)

cCo0oocoooo
U
Cooooocoo

.

Oocooo
o000 O0O

GRAND
TOTAL
LOSS
Htot=
I+II
(FT)

93.2
93.2
86.0
86.1
86.1
94.2
93.9
86.1

107.8
107.8

86.0

88.8
111.3
111.9
111.9

86.0

86.0
86.3
111.5
95.4
86.2

86.3

PRESS

DROP

THRU

PIP'G PRESS
REMOTE @
TANK REMOTE
TO P/V TANK

Wv-a,11 PV »

Is
Ptk «

* Htot Ploss MDWP

Ploss Ptk

(PSI) (psI)

0.068 1.73
0.068 1.73
0.046 1.68
0.046 1.68
0.046 1.68
0.071 1.77
0.070 1.77
0.047 1.68
0.106 1.83
0.106 1.83
0.046 1.68
0.05¢ 1.72
0.114 1.87
0.116 1.87
0.116 1.87
0.045 1.68
0.046¢ 1.68
0.047 1.68
0.167 1.98
0.082 1.78
0.046 1.68

0.047 1.68

OK
oK
OK
oK
oK
oK
oK
OK

oK
OK
OK

OK
OK
oK

OK

OK
OK
OK
OK
OK

oK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE III: Max PRESSURE @ REMOTE TANK FOR

PRESS
"VGR™ « MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: (€9706: CONOCO, INC.; E344 kb L LT e LY YT e——. THRU
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP'G PRESS
C LIQUID AIR mmomrxrowmnm'erx'ropv REMOTE [}
H TRANSF MIx REQUIRED AIR PRESS TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TanNk 1s
I (MLTR) RATE PV LOSS LOSS TOTAL Wv-a,11 PV + Ptk <
CARGO s Q1 Qv-a Qa VALVE LOSS * Htot Ploss MDWP
(10) 11)  (12) PV HtotI HtotIl Htot= Ploss prk
(BBL/ (BBL/ (BBL/ (FT"3/ I+IX
HR) HR) HR) HR) (PSI) (FT) (FT) (FT) (PSI) (pST)
e
Lard
Latex, liquid synthetic including: Styrene-Butadien rubber LLS
Latex, liquid synthetic, including Carboxylated Styrene-Butadien Cop
Magnesium Nonyl Phenol Sulfide
Magnesium Sulfonate MSE
Maleic Anhydride Copolymer
2-Mercaptobenzothiazol (in liquid mixtures)
Methane MTH
3-Methoxy-1-Butanol
3-Methoxybutyl Acetate MOA
1-Methoxy—2-Propy1 Acetate MPO
Methoxy Trigylcol, SEE TRIETHYLENE GLYCOL METHYL ETHER MTG
Methyl Acetate MIT 5,000 5610 7102 39873 1.695 #eeessanne 105.3 eenssscns 0.0 105.3 0.089 1.78 OK
Methyl Acetoacetate MAE
Methyl alcohol {SEE METHANOL) MAL S, 000 5663 5778 32440 1.665 weeanawas 109.5 wervnocnn 0.0 109.5 0.060 1.73 oK
Methyl Amyl Acetate MAC 5,000 5033 5233 29379 1.635 sescseces 86.7 wesscense 0.0 86.7 0.050 1.68 OK
Methyl Amyl alcohol MAA 5,000 5043 5209 29246 1.635 eeranenss 87.1 ewescncsn 0.0 87.1 0.049 1.68 0K
MAK
MBL
MBK S, 000 5097 5465 30685 1.665 seamenans 88.7 weeraceane 0.0 88.7 0.054 1.72 OK
MBY
MBU s, 000 5126 5608 31465 1.665 *vsewcssn 83.7 ewsssscee 0.0 89.7 0.057 1.72 OK
Methyl Ethyl Ketone MEK S, 000 5450 6487 36421 1.695 #esennwes 100.0 swsssnean 0.0 100.0 0.07s 1.77 oK
Methyl Formal (DIMETHYL FORMAL) MTF 5,000 6542 10391 58343 1,815 ssvsanaas 139.4 secnnseca 0.0 139.4 o0.186 2.00 oK
Methyl Heptyl Ketone MHK 5,000 S006 5042 28309 1.635 sesanseae 86.1 ewwessees 0.0 86.1 0.046 1.68 oK
Methyl Isobutyl Carbinol, SEE METHYL AMYL ALCOHOL MIC
Methyl Isobutyl Xetone MIK 5,000 5115 5542 31116 1.665 wavesawen 89.3 ewesecuee 0.0 89.3 0.055 1.72 OK
3-Methyl-3 -Methoxybutanol
3-Methy1—3—Methoxybutyl Acetate
1-Methyl Naphthalene MNA 5,000 5001 5007 20113 1.635 wesrweswwe 86.0 wesvssean 0.0 86.0 0.046 1.68 OK
Methyl Pentene
2-METHYL-1 - PENTENE MPN S,000 5630 7424 41684 1.725 wesacawes 10S.4 ewwewsene 0.0 105.4 0.097 1.82 oK
§-METHYL-1-PENTENE MIN 5,000 5849 8263 46394 1.755 senncavas 113.0 ewwenscnn 0.0 113.0 o0.119 1.87 OK
N-Methyl-2-Pyrrolidone MPY
Methyl Tert-Butyl Ether (MTBE) MBE 5,000 5004 5017 28169 1.635 esevsnase 86.1 +easaceen 0.0 86.1 0.046 1.68 OK
Metolachlor MCO
Mineral spirits MNS 5,000 5020 5121 28754 1.635 secenaven B86.4 *revasase 0.0 86.4 0.048 1.68 oK
Myxcene MRE S, 000 5017 5114 28710 1.635 eseeasens 86.3 eescrnnen 0.0 86.3 0.047 1.68 CK

NAPHTHA: Aromatic (Having less than 10% Benzene)
NAPHTHA ; Cracking fraction
NAPHTHA: Heavy

STDVAP1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9706: CONOCO, INC.; E344

CARGO

NAPHTHA
NAPHTHA

Paraffinic
Petroleum

NAPHTHA: Solvent

NAPHTHA: Stoddard solvent

NAPHTHA: Varnish makers’ and painters’ (7s5%)
Naphthalene Sulfonic acid-Formaldehyde Copolymer, Sodium salt SolNFS
Naphthenic acid
Nonane (all isomers)

NONANE
Nonanoic acid

(all isomers)

Nonanoic, Tridecanoic acid mixture

Nonene

Nonyl alcohol
NONYL ALCOHOL
NONYL ALCOHOL

(all isomers)

(1s0-)

Nonyl Methacrylate Monomer

Nonyl Phenol

Poly (4-12}ethoxylates
Sulfide {(90% or lens)
id, N.0.s. (a7 ("Trade name,* contains

Octadecencamide solution (Oleamide)
Octane (all isomers)

OCTANE
Octanoic acid
Octanol (all
OCTANOL

(all isomers)
iaomers)

Octene f{all isomers)

OCTENE (1-)

Octyl Acetate
Octyl alcohol
OCTYL ALCOHOL
Octyl Aldehyd

O IO

NV

NTI
NAX
NAN
NNA

NON
NNS
NNN
NNI

NNP
NPE

*principal compone
liquid, N.0.s. (18) ("Trade name,® contains principal com

OoDbD
OAX
OAN
OAA
ocxX
OTA
OTX
OTE

(iso-, n-) (all isomers), SEE OCTANOL (ALL ISOMERS)OCX

Octyl Decyl Adipate

Octyl Epoxyta
Octyl Phthala
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:

STDVAP1

1llate

te. SEE DI-(2-ETHYLHEXYL)PHTHALATE
Babassu

Beechnut

Castor

Cocoa butter

Coconut

IOA
OAL
ODA
OET
OBB
OCA

occ

TABLE III:
"VGR® ¢« MAX
MAX  VAPOR-
LIQUID AIR
TRANSF MIX
RATE FLOW
(MLTR) RATE
01 Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
5,000 5020
5,000 5020
5,000 5019
5,000 5027
5,000 5027
5,000 5035
5,000 5010
5,000 5010
S, 000 5010
S,000 5001
5,000 5079
5,000 5079
5,000 5001
5,000 5001
5,000 5001
5,000 5090
5,000 5100
5,000 5001
5,000 5001

REQUIRED AIR
EQUIVALENT
Qa
(12)

(BBL/ (FT"*3/
HR) HR)
5097 28617
5121 28754
5115 28720
5168 29014
5168 29014
5211 29260
5072 28475
5072 28475
5072 28475
5011 28136
5426 30467
5426 30467
5007 28114
5006 28109
5006 28109
5465 30795
5532 31060
5006 28109
5006 208109

PRESS
ACROSS
PV
VALVE
PV

(PSI)

1.635
1.635
1.635

1.635
1.63S

1.635
1.635
1.635
1.635

1.635

1.66S
1.665
1.635
1.635
1.635
1.665
1.665

1.635
1.635

MAX PRESSURE @ REMOTE TANK FOR
ALLOWABLE LIQUID TRANSFER RATE
s Eeseanzancunas
PIPE SECT I: Loss PIPE SECT II: LoOSS
FM REMOTE TK TO pv FM REMOTE TK TO pV

kbt Ak
LA A2 2 T Ty
LA LT 2 1Ty

LA £ 2 1 12
ALY 2 X TPy

LA L1 22
LA 1 T TPy
LA 23 T TPy
LA T2 1 T Ty

LR L LT Y

LA L L T T2 9Y
LA 2 T 22y
LA 2 2T T Y]
LAL L 2T T TN
LA 2 T TP
LA 2 222 PPY

LA A2 2% T 3y
LA R 2 I LYY

TOTAL
Loss

HtotI

(FT)

86.4
86.4
86.4

86 €
86 6

86.8
86.1
86.1
86.1

86.0

88 1
88 1
86.0
86.0
85.0
88.5
88.8

86.0
86.0

LA L 2 1 Ty
Le 2 L T TPy
LA L L T TTYy

LA 4 L T2 23y
L2 2 1 T 3 ey

LA L I TPy
LA L 1 I T
LA A 2 T 22"
LA L2 T 2 Y

AL L L Ty

LA L 2 1 T PNy
LA A 2 22 T2 Y
A2 1 I T T
thatdnaew
LA L T T LY Ty
LA L L 2 X2 Iy
thse bt en

LA 2 1 1 2 2
LLL L1 F Y eY

TOTAL

Loss

HtotII

(FT)

[~ -y
o .
oo o0

SCooo oo
oo

cCooo

[-]
(=]

O0o0oo0oo0coo
DRI
cOoO0o00O0O

oo

(= -]

LOSS

Htot=~

I+IX
(FT)

86 4
66. 4
86.4

86.6

86.8
86.1
86.1
86.1

86.0

88.1
88.1
86.0
85.0
86.0
88.5
88.8

PRESS

DROP

THRU

PIP’G PRESS
REMOTE [}
TANK REMOTE
TO P/V TANK

Wv-a,1ll1 PV +
* Htot Ploss

Ploas

(PSI)

0.047
0.048
0.047

0.048
0.048

.049
.047
-047
-047

oooeo

o

- 046

.053
-053
- 046
.046
-046
.054
. 058

OCOoOoDoooo

0.046
0.046

Ptk

(PSI)

1.68

1.68
1.68
1.68
1.68

1.68

1.72
1.72
1.68
1.68
1.68
1.72
1.72

) €
Ptk «
MDWP

oK
oK
OK

OK
oK

OK
OK
oK
oK

OK

OK
OK
0K
OK

oK
0K

OK
oK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

CARGO

OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:

[T o1L, EDIBLE:

OIL, EDIBLE:

(A OIL, EDIBLE

)

OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:
OIL, EDIBLE:

OIL, FUEL: No.
OIL, FUEL: No.
OIL, FUEL: No.
OIL, FUEL: No.

OIL, FUEL: No

C9706 : CONoOCO, INC.; E344

Cod liver
Corn
Cottonseed
Fish, N.0.S.
Grapeseed
Groundnut
Hazelnut
Lard

Maize
Mustard seed
Nutmeg Butter
Olive

Palm

Palm kernel
Peanut
Poppy
Raisin geed
Rice bran
Safflower
Salad
Sesame

Soya bean

Sunflower, SEE SUNFLOWER SEED

Sunflower seed
Tucum

Vegetable, N.0.S.
Walnut

1 (Kerosene)
1-D

2

2-p

. 4

OIL, FUEL: No. S
0IL, FUEL: No. 6

OIL, MISC: Ab
OIL, MISC: Al

gorption
iphatic

OIL, MISC: Animal, N.0.S.

OIL, MISC: Ar

omatic

OIL, MISC: Aviation F2300

OIL, MISC: Cl

arifjed

OIL, MISC: Coal

OIL, MISC:

STDVAP1

LB Y

oco

OFS

OLD

OPM
OPO
OPN

ORP
OSF

osB

OSN

ovG

osx

OCF

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR* * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX  VAPOR-
LIQUID AIR
TRANSF MIX

RATE FLOW
(MLTR) RATE

Q1 Qv-a

(10) {11)

(BBL/ (BBL/

HR) HR)
5,000 5056
5,000 5015
5,000 5015
5,000 5015

Coconut oil, esterified, SEE cocoNur OIL, FATTY ACID METHY

REQUIRED AIR
EQUIVALENT
Qa
(12)

(BBL/ (FT*3/
HR) HR)
563S 31636
5070 28469
5070 28469
5070 28469

(PSI)

1.665

1.635
1.635
1.635

PIPE "SECT I: LOSS PIPE SECT II: LOSS
FM REMOTE TK TO PV FM REMOTE TK TO PV

LA LS R TPy

LA AL B2 2 3
LAL T 2 T2 Y
LAL LT T T

TOTAL
LOss

HtotI

86.8

86.3
86.3
86.3

LL L L T 2Py

e dwnsaw
Atduddaan
LA 22T Ty

TOTAL
LOSsS

HtotII

(FT)

(-~
oo

GRAND
TOTAL
LOSS
Htot=
I+IX
(FT)

86.8

86.3
86.3
B86.3

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]
TANK REMOTE

TO P/V TANK Is

Wv-a,11 PV « Ptk <
* Htot Ploss MDWp
Ploss Ptk

(PSI) (PSI)

0.057 1.72 OK

0.047 1.68 oK
0.047 1.68 oK
0.047 1.68 0K



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE III: MAx PRESSURE @ REMOTE TANK FOR PRESS

"VGR" * MaX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: (C9706: CONOCO, INC.; E344 T P - THRU
MAX VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP'G PRESS
C LIQUID AIR EMREMOTETKTOPVFHRB!OTETRTOW REMOTE [ ]
H TRANSF MIX REQUIRED AIR PRESS o E T T TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK IS
I (MLTR) RATE PV LoOss LOSS TOTAL Wv-a,11 PV Ptk <
CARGO s Ql Qv-a Qa VALVE LOSS * Htot Ploss Mowp
(10) {11) (12) PV HtotI HtotII Htot= ploss Ptk
(BBL/ (BBL/ (BBL/ (FT*3/ T+II
HR) HR) HR) HR) (PSI) (FT) (FT) (PT) (PSI) (pPsI1)
OIL, MISC: Coconut oil,
OIL, MISC: Coconut oil, ' o
OIL, MISC: Coconut oil, OIL FATTY ACID METH
OIL, MISC: Cottonseed, OIL, FATTY ACIDCFY
OIL, MISC: Croton
OIL, MISC: Crude OIL 5,000 6250 6319 35479 1.695 ewssncana 132.7 weeauvane 0.0 132.7 0.072 1.77 oK
OIL, MISC: Diesel OoDS S, 000 5069 5322 29080 1.635 esencesss B7.8 venecnnace 0.0 87.8 0.051 1.69 oK
OIL, MISC: Gas, low pour
OIL, MISC: Gas, low sulfur
OIL, MISC: Heartcut distillate
OIL, MISC: Lanolin
OIL, MISsC: Linseed
OIL, MISC: Lubrimlt.‘lng OLB 5,000 5015 5015 28158 1.635 seswssnns B6.4 revscacnn 0.0 86.4 0.046 1.68 OK
OIL, MISC: Mineral
OIL, MISC: Mineral seal oMS
OIL, MISC: Motor OMT
OIL, MISC: Neatsfoot ONF
OIL, MISC: Oiticica 001
OIL, MISC: Palm oil, fatty acid Methyl Ester OPE

OIL, MISC: Palm 0il, Methyl Ester, SEE SEE PAIM OIL, FATTY ACID MOPE

\~ OIL, MISC: Penetrating oPT

OIL, MISC: Perilla
OIL, MISC: Pilchard

OIL, MISC: Pine OPI

OIL, MISC: Range ORG

OIL, MISC: Residual

OIL, MISC: Resin ORS 5,000 5015 5015 201568 1.635 sesnsrcan 86.4 tesncvans 0.0 86.4 0.046 1.68 0K
OIL, MISC: Resinous petroleum

OIL, MISC: Road ORD

OIL, MISC: Rosin ORN

OIL, MISC: Seal

OIL, MISC: Soapstock 018

OIL, MISC: Soya bean (epoxidized)

OIL, MISC: Sperm ospP

OIL, MISC: Spindle 0sD

OIL, MISC: Spray osy

OIL, MISC: Tall OTL

OIL, MISC: Tall, fatty acid TOF

OIL, MISC: Tanner’'s OTN

OIL, Misc: Transformer OTF

OIL, MISC: Tung 0oTG

OIL, MISC: Turbine OTB 5,000 5030 5231 29370 1.635 eescewsnn B86.6 weesnreen 0.0 86.6 0.050 1.68 oK

STDVAP1



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE III: MAx PRESSURE @ REMOTE TANK FOR

PRESS
"VGR" ¢ MAx ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: C9706: CONOCO, INC.; B3a4 SEmmmme bl LD LT T THRU
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT I1: LOSS PIP'G PRESS
C LIQUID AIR FM REMOTE TKTOP’VFHREMM‘BTKTOPV REMOTE [ ]
H TRANSF MIX REQUIRED AIR PRESS TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO p/v TANK IS
I (MLTR) RATE PV LOSS LOSS TOTAL Wv-a,11 PV Ptk <
CARGO S Q1 Qv-a Qa VALVE LOSS * Htot Ploss MDWP
(10) (11) (12) PV Htotl HtotII Htot= Ploss Ptk
(BBL/ (BBL/ (BBL/ (FT"3/ I+IX
HR) HR) HR) HR) (PSI) (FT) (FT) (FT) (PSI) (psI)

OIL, MISC: Whale
OIL, MISC: White (mineral)
OIL, MISC: Wood

alpha-Olefins (C13 - c18) OAM
Olefins (C13 and above, all isomers)
Oleic acid OLA

Oleyl alcohol (OCTADECENOL), SEE ALCOHOLS (C13 AND ABOVE)
Organic Amine 70, SEE AMINOETHYLDIBTHANOLAMINB, AMINOETHYL- ETHANOLAMY

Palm Stearin PMS
C20) PFN
SEE ALCOHOLS (C13ANDABOVE) PDC S,000 S001 S012 28139 1.635 weessesss 86.0 wrwccsncse 0.0 86.0 0.046 1.68 OK
ol
ine PEP
Pentane (all isomers) PTY 5,000 7100 12130 68103 1.890 #wesawaae 163.1 wesensews 0.0 163.1 0.252 2.14 oK
PENTANE (iso-) IPT s,000 7700 14337 80495 2,015 eerncvcen 190.5 0.0 190.5 0.349 2.36 0K
PENTANE (n-) PTA S, 000 7044 11980 67265 1.890 sensesnen 160.5 eeescacen 0.0 160.5 0.246 2.14 OK
Pentanoic acid
Pentene (all isomers) PTX S,000 7490 13298 74660 1.930 erssenens 180.9 wwenvrens 0.0 180.9 0.301 2.23 OK
PENTENE (1-) PTE 5,000 7490 13298 74660 1.930 sersavsssn 160.9 <¢sencanes 0.0 180.9 0.301 2.23 0K
mPetrolatum PTL
) 1-Phenyl-1-Xylyl Ethane PXE

w
y Phosphosulfurized Bicyclic Terpene

P . Phthalate Plasticizers, SEE INDIVIDUAL PHTHALATES
Pinene PIN 5,000 5035 5232 29378 1.635 ewsascews B86.7 wweesnsen 0.0 86.7 0.050 1.68 oK
Polyalkenyl Succinic Anhydride Amine
Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixturPpXx
Polyalkylene Oxide Polyol PAO
Polamine, Amide mixture
Polybutadiene, Hydroxyl terminated
Polybutene PLB 5,000 5001 5121 28750 1.635 seseewens 85.7 svasvaccs 0.0 65.7 0.048 1.68 ok
Polydimethylsiloxane
Polyethylene Glycol
Polyethylene Glycol Dimethyl Ether
Polyglycerol
Polyisobutylene, SEE POLYBUTENE
Polymerized BEsters

Poly (20} oxyethylene Sorbitan Monooleate PSM

Polypropylene PLP

Polypropylene Glycol PGC 5,000 5010 5010 28130 1.635 wwessases 86.3 sravwsenes 0.0 86.3 0.046 1.68 oK
Polypropylene Glycol Methyl Ether PGM 5,000 5060 5338 29872 1.635 swewsawes 08.2 seesanane 0.0 88.2 0.051 1.69 OK
Polysiloxane

Polystyrene Diakyl Maleate

STDVAP1



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

CARGO

Potassium Oleate
Propane

n-Propoxypropanol
Propyl Acetate (1iso-)
Propyl Acetate (n-)
Propyl alcohol (iso-)
Propyl alcohol (n-)
Propylbenzene (n-)
iso-Propylcyclohexane

Propylene

Propylene-Butylene Copolymer

Propylene Dimer

Propylene Trimer

C9706: CONOCO, INC.; E344

r71 Pseudocumene, SEE TRIMETHYLBENZENES

]
[

Rum

Sodium Acetate, Glycol, water solutions

; Sodium Acetate solution
¢y Sodium Benzoate solution

Sodium Sulfonate
Stearic acid

Stearyl alcohol (Octadecanol)

Sulfolane
Tallow

Tallow alcohol, SEE ALCOHOLS
Tallow fatty acid
Tallow Alkyl Nitrile

Tetradecanol

1-Tetradecene, SEE THE OLEFIN OR
Tetradecylbenzene

Tetraethylene Glycol
Tetrahydronaphthalene
Tetrapropylbenzene,

Toluene
Triaryphosphate

Tributyl Phosphate

(C13 AND ABOVE)

SEE ALKYL(C9-C17) BENZENES

ALPHA-OLEFIN ENTRIES

Tricresyl Phosphate (less than 1% of the ortho isomer)

STDVAP1

We=omn

PRP
PXP

SAN
SBN

SRA

SFL

24849 5 &

TOL

TBP
TCP

TABLE III: MAX PRESSURE @ REMOTE TANK FOR
"VGR® ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS
LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV
TRANSF  MIX REQUIRED AIR PRESS

RATE  FLOW EQUIVALENT ACROSS TOTAL TOTAL  GRAND
{MLTR) RATE PV LOSS LOSS  TOTAL

Q1 Qv-a Qa VALVE LOSS

(10} (11) (12) Htotl HtotII ‘Mtot=
(BBL/ (BBL/ (BBL/ (FT 3/ I+11

HR) HR) HR) HR) (PSI) (FT) (FT) (FT)
5,000 5180 5861 32905 1.665 w#eessaona 91.1 ewwassnns 0.0 91.1
5,000 5185 5884 33036 1.665 wewevnnesn 91.3 ewesnssme 0.0 91.3
5,000 5300 5801 12573 1.665 weavennas 95.4 seecensee 0.0 95,4
5,000 5120 5319 29865 1.635 #essenses 89.6 eennseona 0.0 89.6
5,000 5020 5116 28727 1.635 wecensven 66.4 reesecene 0.0 86.4
$.000 5001 5006 29108 1.635 eenesones 86.0 evscanans 0.0 @6.0
5.000 S001 5004 28093 1.635 weassacan 86.0 ewesscuse 0.0 86.0
5,000 5070 5296 29736 1.635 weeresnsaae 87.9 servecene 0.0 87.9
$,000 S002 S002 28085 1.635 ewasasone 86.0 swecacons 0.0 86.0
5,000 5001 5006 28106 1.635 seaswsavas B6.0 vesensewe 0.0 B86.0
5,000 5001 5010 28129 1.635 #eswwanne 86.0 wressaene 0.0 86.0
$.000 5001 5010 28128 1.635 wesenvsen 86.0 sevnevane 0.0 86.0
5,000 5004 s026 28219 1.635 seoeveven 86.1 devvanase 0.0 86.1
5.000 5150 5637 31651 1.665 wevenssese 90.6 #evesanae 0.0 90.6
5,000 S001 s019 28180 1.635 B6.0 rteesencee 0.0 86.0

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]
TANK
TO P/V TANK
Wv-a,11 PV «

IS
Ptk <

* Htot Ploss MDMP

Ploss Ptk

(PSI) (PSI)
0.062 1.73
0.062 1.73
0.060 1.73
0.051 1.69
0.047 1.68
0.046 1.68

0.046 1.66

0.045

0.046 1.68

0.046 1.68
0.046 1.68
0.046 1.68
0.057 1.72
0.046 1.68

oK
OK
OK
OK
oK
oK

oK

0K

oK

OK

OK

[0).4
oK

oK

oK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9706: CONOCO, INC.; E344

CARGO

Tridecane

Tridecanoic acid

Tridecanol, SEE ALCOHOLS (C13 AND ABOVE)
1-Tridecene

Tridecylbenzene

Triethylbenzene

Triethylene Glycol

Triiscoctyl Trimellitate
Triisopropanolamine
Trimethylbenzenes (all isomers)
TRIMETHYL BENZENE 1,2,5-)
TRIMETHYL BENZENE (1,2,3-)

Tripropylene Glycol Methyl Ether
Trixylenyl Phosphate
Turpentine

Rz ITN

TGC
TGM
TRP
TPT

Turpentine substitute (White spirit), SEE WHITE SPIRIT (LOW (15-20%)

Undecanol

Undecene (1-)

Undecyl alcohol

Undecylbenzene

Vinyl Acetate-fumerate Copolymer
Waxes:

WAXES: Candelilla

WAXES: Carnauba

WAXES: Paraffin

WAXES: Petroleum

White epirit, SEE WHITE SPIRIT (LOW (15-20%) AROMATIC)

White spirit (low (15 - 20%) aromatic)
Wine, SEE ALCOHOLIC BEVERAGES, N.O.S.

STDVAP1

unc
UND
UDB
WAX
WAX,
WAX,

WSL

S,000

5,000
5,000

5,000
5,000

5,000

5,000
5,000
S, 000
5,000

S 000
5 000

5002

5001
5001

5002
5001

5002

5014
5014
5014
5014

5005
5001

5019

5010
5009

5016
$008

5018

5083
5082
5082
5082

5038
5009

28178

28130
208125

28164
20115

28176

28539
20531
28531
28531

28288
28122

1.635

1.635
1.635

1.635
1.635

1.635

1.635
1.635
1.635
1.635

1.635
1.635

LA L E2 2Ty

LA 2 2 1 T 1Y
LA A X 22T 29

AL A2 2 Y
LA A2 2T T TTY

LA X 11 22Ty

LA LY 1 12 1Y
LA L 21 T2 Y
LA AL 2T T2
LA LLE 2 2T

LA LS 22 T2
LA X YTy

1: LOSS PIPE SECT II: LOSS
TK TO PV FM REMOTE TK TO PV

LOSsS
Htotl
(FT)

86.

86.
86.

86.

86
86
86
86

86 0
86 0

0
0

3
3
3
3

LA 2 1 DT 2T

LA LT 222 22
LA Al 2T Y Y

LR LT T
LAZL 2 22 XY

LA 2 11222

L2 P
LA L1 12 T

AL LTS 2Ty

LA A2 T T 2Ty

(FT)

(= -]
oo

0.0
0.0

o000

HtotII

(- -]

(= - I -]

Loss

Htot=

I+IT
(PT)

86.0

86.
86.0

o

86.0
8§.

(=]

86.0

-
[,
Wwww

86.0
86.0

PRESS

DROP

THRU

PIP‘G PRESS
REMOTE [ ]
TANK REMOTE

TO P/V TANK
Wv-a,11 PV +

* Htot Ploss
Ploss Ptk
(PSI) (PSI)

0.046 1.68

0.046 1.68
0.046 1.68

0.046 1.68
0.048 1.68

0.046 1.68

0.047 1.68
0.047 1.68
0.047 1.68
0.047 1.68

0.046 1.68
0.046 1.68

1s
Ptk «
MDuP

oK

OK
oK

OK
oK

oK

OK
OK
OK
OK

oK
oK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE IIX: MAX PRESSURE @ REMOTE TANK FOR PRESS

"VGR" * MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: (C9706: CONOCO, INC.; E344 eemmemcsmcssanmcammmaae THRU
MAX VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP'G PRESS
C LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV REMOTE [ J
H TRANSF MIX REQUIRED AIR PRESS TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK 1s
I (MLTR) RATE PV LOSS LOSS TOTAL Wv-a,11 PV + Ptk <
CARGO S Q1 Qv-a Qa VALVE LOSS * Htot Ploss MDHP
(20) (11) (12) PV Heotl HtotII Htot~ Ploss Ptk
(BBL/ (BBL/ (BBL/ (FT"3/ I+I1
HR) HR) HR) HR) (PST1) (FT) (FT) (FT) (PSI) (PSI)
......................... ke e mem—me m—--——-
Wool grease
Xylenes (ortho-, meta-, para-) XLX 5,000 5051 5258 29523 1.635 #wesenaen 87.2 0.0 87.2 0.050 1.68 [¢).4
XYLENE (M-) XIM 5,000 5051 5258 29523 1.635 seesersne 87.2 weenscans 0.0 87.2 0.050 1.68 oK
XYLENE (O-) XLO S, 000 5040 5203 29212 1.635 tedesccwwn 87.0 wwsesenve 0.0 87.0 0.049 1.68 oK
XYLENE (P-) XLP S,000 5051 5258 29523 1.635 ewassecan 87.2 wrwsracans 0.0 87.2 0.050 1.68 oK
XYLENOL XYL 5,000 5010 5051 28360 1.635 86.2 wwenevane 0.0 86.2 0.046 1.68 oK

Zinc Pialkyldithiophosphate

STDVAP1



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9706: CONOCO, INC.; E344

CARGO

46 CFR SUBCHAPTER D, BUT NOT TABLE 30.25-

AROMATIC RESIN OIL 60
AROMATIC RESIN OIL 80

AROMATIC RESIN OILS

STDVAP1

TABLE III: MAX PRESSURE @ REMOTE TANK FOR
"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS
C LIQUID AIR mnmorsrxmwmnmmrxmpv
H TRANSF MIX REQUIRED AIR PRESS e--coeeemaa .
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL
I (MLTR) RATE PV LOSS LOSS
s (6] § Qv-a Qa VALVE
(10) (11) (12) PV HtotI HtotII
(BBL/ (BBL/ (BBL/ (FT*3/
HR) HR) HR) HR) (PSI) (FT) (FT)
ARS 5,000 5015 5015 28158 1.635 wesnavews 86.4 wrsesrnae 0.0
ARS 5,000 5015 S015 2pg35g 1.635 wessencone 86.4 wecacesan 0.0
Y e e

GRAND
TOTAL
LOss
Htot=
I+I1
(FT)

86.4
86.4

PRESS
DROP
THRU
PIP'G PRESS
REMOTE [ ]
TANK REMOTE

TO P/V TANK IS

Wv-a,11 PV + prk <
* Htot Ploss MDNP
Plosa Ptk

(PSI) (PSI)

0.046 1.68 oK
0.046 1.68 OK



E342, E343

SUMMARY TABLE FOR "GASOLINE"

PRESSURE DROP VS LIQUID TRANSFER RATE
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR CONNECTION
PRESSURE DROP IS BASED ON VAPOR-AIR MIX @ VGR * THE NDICATED LIQUID TRANSFER RATE
(TABULATED DATA IS FOR THE INDICATED PRESSURE AT THE SHORE CONNECTION)

PRESS. PRESS. PRESS. PRESS. PRESS.
@ VAP, @ VAP, @ VAP, @ VAP. @ VAP,
CONN. CONN. CONN. CONN. CONN.

0.0137 0.0133 0.0129 0.0125 0.0121
0.0521 0.0508 0.0491 0.0474 0.0481
0.1143 0.1106 0.1074 0.1037 0.1004
0.1996 0.1936 0.1877 0.1817 0.1758
0.3087 0.2994 0.2900 0.2805 0.2711

GRAPH FOR "GASOLINE"

0.35 PRESSURE DROP vsLI UID TRANSFER RATE

L P (PSI)

e
-

PRESSURE DROP

0.05

0 1 Thounn%l 4 5 ¢

2
LIQUID TRANSFER RATE (BBL/HR)

—a— 1LOPSIG —e— 0.5PSIG —&— 0.0PSIG _o_ -05PSIG —o— —1.0PSIG

PRESSURE DROP IS BASED ON VAPOR~AIR MIX @ VGR * THE INDICATED LIQUID TRANSFER RATE
(TABULATED DATA IS FOR THE INDICATED PRESSURE AT THE SHORE
= 1.25 x = 1

F-t
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DATA FOR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFER RATE
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CONNECTION

CARGO = "GASOLINE® VGR = 1.25
PRESSURE AT VESSEL VAPOR CONNECTION IS ASSUMED = 1.0 PSIG <--- *
ITEM DATA "SOURCE" SYMBOL UNITS
CARGO:
"GASOLINE"
SPEC GRAV VAP-AIR MIX INPUT sG
SPEC WT VAP-AIR MIX (SEE NOTE b) We\Wsav  LBS/CU FT
ABS VISCOS. VAP-AIR MIX INPUT (SEE NOTE c) u CENTIPOISE
. D*2,09E-5 . # SEC/FT*2
BARGE:
VGR*MAX ALLOW TRANS RATE INPUT P BBL/HR
% OF VGR*MAX ALLOW TRANS RATE X§*F Pcg BBL/HR
. G*42/60 . GAL/MIN
. H/(7.48%60) . CU FT/SEC
SHORE CONNECTION
PRESSURE @ REQ’'D FLOW INPUT P2 PSIG
. J +14.7 . PSIA
- K*144 . PSFA
VAP RECOV'Y PIPING: SECTION I
INSIDE DIAMETER INPUT ID INCHES
- M/12 . FEET
INSIDE AREA 3.14159*N*2/4 IA SQ FT
ROUGHNESS OF PIPE INPUT e FEET
LENGTH INPUT (SEE NOTE d) L FEET
ANALYSIS: SECTION I
VELOC.THRU VAP REC PIPING 1/0 \' PT/SEC
COEFF. :HEAD LOSS, ENTRANCE INPUT KB
COEFF. :HEAD LOSS, BENDS INPUT (SEE NOTE e) KB
NO. OF BENDS INPUT N
| COEFF.:HEAD LOSS, VALVE INPUT Kv
| COEFF.:HEAD LOSS, EXIT INPUT KX
| HEAD LOSS: ENTRANCE S (R*2/2%32.2) HE FT PROD. (GAS)
| HEAD LOSS: BENDS U*T* (R*2/2%32.2) HB FT PROD. (GAS)
HEAD LOSS: VALVE V* (R%2/2932.2) HV  FT PROD. (GAS)
HEAD LOSS: EXIT W* (R*2/2%32.2) HX FT PROD. (GAS)
REYNOLDS NO. R*N*C/E*32.2 R
RELATIVE ROUGHNESS P/N e/D
MOODY DIAG FRICTION FACTOR INPUT £
HEAD LOSS: PIPE DD* (Q/N) * (R*2/2%32.2) HP  FT PROD. (GAS)
HEAD LOSS: TOTAL X+Y+Z+AA+EE HL  FT PROD. (GAS)
VAP RECOV'Y PIPING: SECTION II
INSIDE DIAMETER INPUT D INCHES
» M/12 . FEBT
INSIDE AREA 3.14159*N"2/4 IA 8Q FT
ROUGHNESS OF PIPE INPUT e FEET
LENGTH INPUT (SEE NOTE d) L FEET
|ANALYSIS: SECTION II
| VELOC.THRU VAP REC PIPING 1/0 v FT/SEC
COEFF. :HEAD LOSS, ENTRANCE INPUT KE
COEFF. :HEAD LOSS, PER BEND INPUT (SEE NOTE e) KB
NO. OF BENDS INPUT N
COEFF. :HEAD LOSS, VALVE INPUT XV
COEFF. :HEAD LOSS, EXIT INPUT KX
HEAD LOSS: ENTRANCE S*(R*2/2%32.2) HE  FT PROD. (GAS)|
HEAD LOSS: BENDS UsT* (R*2/2%32,2) HB  FT PROD. (GAS)
HEAD LOSS: VALVE V* (R*2/2+32.2) HV  FT PROD. (GAS)
HEAD LOSS: EXIT W*(R*2/2¢32.2) HX  FT PROD. (GAS)
REYNOLDS NO. R*N*C/E*32.2 R
RELATIVE ROUGHNESS P/N e/D
MOODY DIAG FRICTION FACTOR INPUT £
| HEAD LOSS: PIPE DD* (Q/N) * (R*2/2%32.2) HP  FT PROD. (GAS)
HEAD LOSS: TOTAL X+Y+Z+AA+EE HL  FT PROD. (GAS)
HEAD LOSS: GRAND TOTAL FF(I) + PF(II) HLtot FT PROD. (GAS)
PRESSURE @ TANK (SEE NOTE f) P1 PSFA
. GG/144 . PSIA
HH-14.7 L] PSIG
(P1 -~ P2) / P1 (HH-K) /HH
(P1 -P2) /P1 < 10% 2?7
(P1-P2) (11-J) PSI

20 40 60 80 100
PERCENT PERCENT PERCENT PERCENT PERCENT
VGR*MAX VGR*MAX VGR*MAX VGR*MAX VGR*MAX
TRANSFER TRANSFER TRANSFER TRANSPER TRANSFE!

RATE RATE RATE RATE RATE

(1111113
2.911 2.911 2.911 2.911 2.911
0.215 0.215 0.215 0.215 0.215
0.0190 0.0190 0.0190 0.0190 0.0190
3.97B-07 3.97E-07 3.97B-07 3.97E-07 3.97E-07
6250 6250 6250 6250 6250
1250 2500 3750 5000 6250
875 1750 2625 3500 4375
1.950 3.899 5.849 7.799 9.748
1.0 1.0 10 10 1.0
15.7 15.7 15 7 15 7 15.7
2260.8 2260.8 2260 8 2260 8 2260.8
7.981 7.981 7.981 7.981 7.981
0.6651 0.6651 0.6651 0.6651 0.6651
0.3474 0.3474 0.3474 0.3474 0.347¢
0.00015 0.00015 0.00015 ©0.00015 0.0001S
280 280 280 280 280
5.61 11,22 16.84 22.45 28.06
0.5 0.5 0.5 0.5 0.5
0.972 0.972 0.972 0.972 0.972
9 9 9 9 9

0.65 0.65 0.65 0.65 0.65

0 0 0 0 0

0.245 0.978 2,201 3.912 6.113

4.279 17.116 38.512 68.465 106.977

0.318 1.271 2.861 5.086 7.947

0.000 0.000 0.000 0.000 0.000

6.28E+04 1.26BE+05 1.88E+05 2.51B+05 3.14B¢05
0.00023 0.00023 0.00023 0.00023 0.00023
0.02118 0.01892 0.017863 0.01711 0.01670

4.361 15.579 33,045 56.352 85.949

9.203 34.945 76.618 133,816 206.985
1.0B-14 1.0E-14 1.0E-14 1.0BE-14 1.0E-14

0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000
0.00015 0.00015 0.00015 0.00015 0.00015
0 0 0 0 0
(222222 T TR TIT IS BT IR 2 222X X 0 N 2NN S22 2 XX 22
0 0 0 0 0

0.000 0.000 0.000 0.000 0.000
1 0E-11 1 0E 11 1.0E-11 1.0B-11 1.0E-11

0 0 0 0 0
0 0 0 0 0

0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000

N/A N/A N/A N/A N/A
1.8E+11 1.8E+11 1.8E+11 1.8E+ll 1.8B+1l
N/A N/A N/A N/A N/A

0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000

9.203 34.945 76.618 133,816 206.985
2262.78 2268.31 2277.26 2289.54 2305.26

15,71 15.75 15.81 15.90 16.01

1.01 1.08 1.11 1.20 1.31

0.1% 0.3% 0.7% 1.3% 1.9%
YBS 'YES YES |YES YES
0.0137 0 0521 0.1143 | 0.1996 0.3087
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DATA FOR VAPOR-AIR
FROM MOST REMOTE

"GASOLINE®

PRESSURE AT VESSEL VAPOR CONNECTION IS ASSUMED =

ITEM

CARGO:

"GASOLINE

SPEC GRAV VAP-AIR MIX
SPEC WT VAP-AIR MIX
ABS VISCOS. VAP-AIR MIX

BARGE :
VGR*MAX ALLOW TRANS RATE

¥ OF VGR*MAX ALLOW TRANS RATE
L]

SHORE CONNECTION
SETTING
L}

VAP RECOV'Y PIPING: SECTION I

INSIDE DIAMETER
L]

INSIDE AREA
RODGHNESS OF PIPE
LENGTH

| ANALYSTS ; SECTION I
VELOC.THRU VAP REC PIPING
COEFF. :HEAD LOSS, ENTRANCE
COEFF. : HEAD LOSS, BENDS
NO. OF BENDS
COEFF. : HEAD LOSS, VALVE
COEFF. :HEAD LOSS, EXIT
HEAD LOSS: ENTRANCE
HEAD LOSS: BENDS
HEAD LOSS: VALVE
HEAD LOSS: EXIT
REYNOLDS NO.
RELATIVE ROUGHNESS
MOODY DIAG FRICTION FACTOR
HEAD LOSS: PIPE
HEAD LOSS: TOTAL

VAP RECOV’Y PIPING: SECTION II
INSIDE DIAMETER

INSIDE AREA
ROUGHNESS OF PIPE
LENGTH

ANALYSIS: SECTION IT
VELOC.THRU VAP REC PIPING
COEFF. :HEAD LOSS, ENTRANCE
COEFF. :HEAD LOSS, PER BEND
NO. OF BENDS
COEFF. : HEAD LOSS, VALVE
COEFF. :HEAD LOSS, EXIT
HEAD LOSS: ENTRANCE
HEAD LOSS: BENDS
HEAD LOSS: VALVE
HEAD LOSS: EXIT
REYNOLDS NO.

RELATIVE ROUGHNESS

MOODY DIAG FRICTION FACTOR
HEAD LOSS: PIPE

HEAD LOSS: TOTAL

HEAD LOSS: GRAND TOTAL
PRESSURE @ TANK

L]

L]
(P1 - P2) / P2
(P1 -P2) /P1 < 10%
(P1-P2)

DATA "SOQURCE"

MIX PRESSURE DROP VS LIQUID TRANSFER RATE
CARGO TANK TO VESSEL VAPOR SHORE CONNECTION
CARGO =

INPUT
(SEE NOTE b)
INPUT (SEE NOTE c¢)
D*2.09E-5

INPUT
X$s*F
G*42/60

H/(7.48+%60)

INPUT
J +14.7
K*l44

INPUT
M/12
3.14159%N"2/4
INPUT
INPUT (SEE NOTE d)

INPUT
INPUT (SEE NOTE e)

S*(R*2/2%32.2)
U*T* (R"2/2%32,2)
Ve (R*2/2%32.2)
We (R*2/2%32.2)
R*N*C/E*32.2
P/N

INPUT
DD* (Q/N)* (R*2/232 .2)
X+Y+Z+AA+EE

INFUT
M/12
3.14159%N“2/4
INPUT
INPUT (SEE NOTE d)

/0
INPUT
INPUT (SEE NOTE e)
INPOT
INPUT
INPUT
S*(R*2/2%32.2)
U*T* (R"2/2%32.2)
V¥ (R*2/2%32.2)
W (R*2/2+32.2)
R*N*C/E*32.2
P/N
INPUT

DD* (Q/N)* (R*2/2%32.2)

X+Y+2+AA+EE
FF(I) + PF(1I)
(SEE NOTE f)
GG/144
HH-14.7
(HH-K) /HH

VGR = 1.25
0.5 PSIG <¢--- *
SYMBOL UNITS
G|
Wa\Wsav| LBS/CU FPT
u | CENTIPOISE
* | # sEc/Fr*2
]
F | BBL/HR
Fcg | BBL/HR
| GAL/MIN
. CU FT/SEC
P2 PSIG
PSIA
= PSFA
ID INCHES
. FEET
IA sQ FT
e FEET
L FEET
v FT/SEC
KE
KB
Kv
KX
HE  FT PROD. (GAS)
HB  FT PROD. (GAS)
HV FT PROD. (GAS)
HX  FT PROD. (GAS)
e/D
£
HP  FT PROD. (GAS)
HL  FT PROD. (GAS)
ID INCHES
FEET
IA SQ FT
e FEET
L FEET
v FT/SEC
KE
KB
N
Xv
K
HE  FT PROD. (GAS)
HB PT PROD. (GAS)
HV FT PROD. (GAS)
HX  FT PROD. (GAS)
R
e/D
£
HP  FT PROD. (GAS)
HL FT PROD. (GAS)
HLtot FT PROD. (GAS)
Pl PSFA
" PSIA
= PSIG
PSI

20 40 60 80 | 100
PERCENT  PERCENT  PERCENT  PERCENT | PERCENT
VGR*MAX  VGR*MAX  VGR*MAX  VGR*MAX | VGR*MAX
TRANSFER TRANSFER TRANSFER TRANSFER | TRANSFE!

RATE RATE RATE RATE | RATE
--‘.--.-- LEL LTI T T T - - I- -
|
]

2.911 2.911 2,911 2,911 2.911
0.208 0.208 0.208 0.208 0.208
0,0190 0.0190 0.0190 0.0190 0.0190
3.97E-07 3.97E-07 3.97B-07 3.97B-07 3.97E-07
6250 6250 6250 6250 6250
1250 2500 3750 5000 6250
875 1750 2625 3500 4375
1.950 3.899 5.849 7.799 9.748
0.5 0.5 0.5 0.5 0.5
15.2 15,2 15,2 15.2 15.2
2188.8 2186.8 2188.8 2188.8 2188.8
7.981 7.961 7.981 7.981 7.981
0.6651 0.6651 0.6651 0.6651 0.6651
0.3474 0.3474 0.3474 0.3474 0.3474
0.00015  0.00015 0.00015 0.00015 0.00015
280 280 280 280 280
5.61 11.22 16.84 22.45 28.06
0.5 0.5 0.5 0.5 0.5
0.972 0.972 | 0.972 0.972 0.972
9 9 | 9 9 9

0.65 0.65 | 0.65 0.65 0.65

0 o | 0 0 0

0.245 0.978 2.201 3.912 6.113

4.279 17.116 38.512 68.465 106.977

0.318 1.271 2,861 5.006 7.947

0.000 0.000 0.000 0.000 0.000

| 6.08E+04 1 22E+05 1.82E+05 2.43E+05 3.04E+05
0.000226 ©0.000226 0.000226 0.000226 0.000226
0.02131 -01892  0.01783  0.01719 0.01676

4.388 15.579 33.045 56.627 86.252

9.230 34.945 76€.618  134.090 207.289
1.0E-14  1.0B-24 1.0E-14 1.0E-14 1.0E-14

0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 | 0.0000 0.0000 | 0.0000

0.00015  0.00015 | ©.00015 0.00015 0.00015

0 (] 0 0 0

I CEORNRNETY LA 2 X X2 1T LAA L2 22 20 L2 2 2 X 2221 (42X 222 X2

| 0 0 0 0 0

] 0.000 0.000 0.000 0.000 0.000

1.0E-11  1.0E-11 1.0E-11 1.0E-11 1.0E-11

0 0 0 0 0

0 0 0 0 0

| 0.000 0.000 0.000 0.000 0.000

| 0.000 0.000 0.000 0.000 0.000

| 0.000 0.000 0,000 0.000 0.000

| 0.000 0.000 0.000 0.000 0.000
| N/ N/A N/A N/A N/A

| 1.8B+11  1.8E+11 1.8E+11 1.8B+11 1,8E+11
N/A N/A N/X. N/A N/A

0.000 0.000 0,000 0.000 0.000

0.000 0.000 6.000 0.000 0.000

9.230 34.945 76.618 134.090 207.289
2190.72  2196.07 2204.73 2216.68 2231.91

15,21 15.25 15.31 15.39 15.50

0.51 0.55 0.61 0.69 0.80

0.1% 0.3% 0.7% 1.3% 1.9%
YES YES YES YES YES
0.0133 0.0505 0.1106 0.1936 0.2994
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DATA FOR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFER RATE
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CONNECTION

"GASOLINE"

PRESSURE AT VESSEL VAPOR CONNECTION 1S ASSUMED =

ITEM

CARGO;
"GASOLINE"

SPEC GRAV VAP-AIR MIX

SPEC WT VAP-AIR MIX
ABS VISCOS. VAP-AIR MIX
"

BARGE ;

VGR*MAX ALLOW TRANS RATE
% OF VGR*MAX ALLOW TRANS RATE
L]

SHORE CONNECTION
SETTING

VAP RECOV'Y PIPING: SECTION I

INSIDE DIAMETER
[ ]
INSIDE AREA
ROUGHNESS OF PIPE
LENGTH
ANALYSIS: SECTION I

VELOC.THRU VAP REC PIPING
COEFF. :HEAD LOSS, ENTRANCE
COEFF. :HEAD LOSS, BENDS

NO. OF BENDS

COEFF. :HEAD LOSS, VALVE
COEFF. :HEAD LOSS, EXIT

HEAD LOSS: ENTRANCE
HEAD LOSS: BENDS
HEAD LOSS: VALVE
HEAD LOSS: EXIT
REYNOLDS NO.
RELATIVE ROUGHNESS

MOODY DIAG FRICTION FACTOR

HEAD LOSS: PIPE
HEAD LOSS: TOTAL

VAP RECOV'Y PIPING: SECTION II

INSIDE DIAMETER
L]
INSIDE AREA
ROUGHNESS OF PIPE
LENGTH
ANALYSIS: SECTION II

VELOC.THRU VAP REC PIPING
COEFF. :HEAD LOSS, ENTRANCE
COEFF. :HEAD LOSS, PER BEND

NO. OF BENDS

COEFF. :HEAD LOSS, VALVE
COEFF. :HEAD LOSS, EXIT

HEAD LOSS: ENTRANCE
HEAD LOSS: BENDS
HEAD LOSS: VALVE
HEAD LOSS: EXIT
REYNOLDS NO.
RELATIVE ROUGHNESS

MOODY DIAG FRICTION FACTOR

HEAD LOSS: PIPE
HEAD LOSS: TOTAL

HEAD LOSS: GRAND TOTAL

PRESSURE @ TANK
a

L]
(P1 - P2) / P1
(P1 -P2) /P1 < 10%
(P1-P2)

7

DATA "SOQURCE"

INPUT
(SEE NOTE b)
INPUT (SEE NOTE c)
D*2.09B-5

INPOT
xX§ s P
G*r42/60

H/(7.48v60)

INPUT
J +14.7
K*144

INPUT
M/12
3.14159*N"2/4
INPUT
INPUT (SEE NOTE d)

1/0
INPUT
INPUT (SEE NOTE e)

'S*(R*2/2%32.,2)
U*T*(R*2/2%32.2)
V* (R*2/2%32,2)
W*(R*2/2%32.2)
R*N*C/E*32.2
P/N
INPUT
DD* (Q/N) * (R*2/2+32.2)
X+Y+Z+AA+EE

INPUT
M/12
3.14159*N"“2/4
INPUT
INPUT (SEE NOTE d)

INPUT
INPUT (SEE NOTE e)

S*(R"2/2%32.2)
UsT* (R*2/2+32,2)
V* (R*2/2%32.2)
W* (R*2/2+32.2)
R*N*C/E*32.2
P/N
INPUT
DD* (Q/N) * (R*2/2%32.2)
X+Y+Z+AA+EE
FF(I) + PF(II)
(SEE NOTE f)
GG/144
HH-14.7
(HH-X) /HH

(II-J)

VGR = 1.25
0.0 PSIG «--- *
SYMBOL UNITS
sG
LBS/CU FT
u CENTIPOISE
. # SEC/FT*2
F BBL/HR
Fcg BBL/HR
. GAL/MIN
. CU FT/SEC
P2 PSIG
. PSIA
. PSFA
ID INCHES
. FEET
In sQ PT
e FEET
L FEET
v PT/SEC
KE
KB
N
Kv
KX I
HE  FT PROD. (GAS) |
HB  FT PROD (GAS)
HV  FT PROD (GAS)
HX  FT PROD (GAS)
R
e/D
£
HP  FT PROD. (GAS)
HL  FT PROD. (GAS)
ID INCHES
. FEET
IA SQ FT
e FEET
L FEET
v PT/SEC
KE
xB
N
4
x
HE FT PROD (GAS)
HB  FT PROD (GAS)
HV  FT PROD (GAS)
HX  PT PROD (GAS
R
e/D
£
HP  FT PROD. (GAS)
HL  FT PROD. (GAS)
HLtot FT PROD. (GAS)
P1 PSFA
. PSIA
. PSIG
PSI

=

20
PERCENT
VGR*MAX
TRANSFER
RATE

2.911
0.201
0.0190
3.97E-07

6250
1250
87s
1.950

00
14 7
2116 8

7.981
0.6651
0.3474

0.00015
280

.61

0.5
0.972

9

0.65

0

0.245
4.279
0.318
0.000
5.88E+04
0.000226
0.02145
4.416
9,258

1.0E-14
0.0000
0.0000
0.00015
0

0
0.000
1.0E-11
0
0
0.000
0.000
0.000
0.000
N/A
1.8E+11
N/A
0.000
0.000
9.258
2118.66
14.71
0.01
0.1%
YES

40 60 80 100
PERCENT PERCENT  PERCENT PERCENT
VGR*MAX VGR*MAX VGR®MAX  VGR*MAX
TRANSFER TRANSFER TRANSFER TRANSFER

RATE RATE RATE RATE
-
2.911 2,911 2.911 2.911
0.201 0.201 0.201 0.201
0.0190 0.0190 0.0190 0.0190
3.97B-07 3.97B-07 3.97B-07 3.97E-07

6250 6250 6250 6250

2500 3750 5000 6250

1750 2625 3500 4375

3.899 5.849 7.799 9.748

oo 00 00 0.0

14 7 14 7 14 7 14.7

2116 8 2116 8 2116 @ 2116.8
7.961 7.981 7.981 7.981
0.6651 0.6651 0.6651 0.6651
0.3474 0.3474 0.3474 0.3474
0.00015 0.00015 0.00015 0.00015
280 280 280 280
11.22 16.84 22.45 28.06
0.5 0.5 0.5 0.5
0.972 0.972 0.972 0.972
9 9 9 9
0.65 0.65 0.65 0.65
0 0 0 0
0.978 2.201 3.912 6.113
17.116 38.512 68.465 106.977
1.271 2.861 5.086 7.947
0.000 0.000 0.000 0.000
|1.18B+05 1.76E+05 2.35E+05 2.94E+05
0.000226 0.000226 0.000226 0.000226
0.01918  0.01797 0.01728 0.01682
15.795 33.304 56.920 86.572
35.161 76.877 134.383  207.609
1.0B-14 1.0E-14 1.0B-14 1.0E-14
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.00015 0.00015 0.00015 0.0001S
0 0 0 0
SECCTENES ANNTHNCND GFANNAEEY
0 0 0 0

0.000 0.000 0.000 0.000

1,0E-11 1.0E-11 1,0E-11 1.0E-11
] 0 0 0
0 0 0 0

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

N/A N/A N/A N/A
1.8E+11 | 1.8E+11 1.8E+11 1.8E+1l

N/A N/A N/A N/A
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
35.161 76.877 134.383  207.609
2123.87 2132.26 2143.83  2158.55
14.75 14.81 14.89 14.99
0.08 0.11 0.29 0.29
0.3% 0.7% 1.3% 1.9%

YES YES YES

0.0491 0.1074 0 1877 0.2900

0.0129
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DATA FOR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFER RATE
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CONNECTION

CARGO = "GASOLINE® VGR = 1.25
PRESSURE AT VESSEL VAPOR CONNECTION IS ASSUMED = -0.5 PSIG <--- ¥
ITEM DATA "SOURCE" | syMBOL UNITS
CARGO:
"GASOLINE"
SPEC GRAV VAP-AIR MIX INPUT SG
SPEC WT VAP-AIR MIX (SEE NOTE b) We\Wsav  LBS/CU PT
ABS VISCOS. VAP-AIR MIX INPUT (SEE NOTE c) u CENTIPOISE
" D*2.09E-5 . # SEC/FT*2
BARGE :
VGR*MAX ALLOW TRANS RATE INPUT F BBL/HR
t OF VGR*MAX ALLOW TRANS RATE X% *F Fcg BBL/HR
. G*42/60 . GAL/MIN
. H/(7.48%60) . CU FT/SEC
SHORE CONNECTION
SETTING INPUT P2 PSIG
. J +14.7 - PSIA
. K*144 " PSFA
VAP RECOV'Y PIPING: SECTION I
INSIDE DIAMETER INPUT 1D INCHES
» M/12 " FEET
INSIDE AREA ' 3.14159*N*2/4 IA SQ FT
ROUGHNESS OF PIPE INPUT e FPEET
| LENGTH INPUT (SEE NOTE d) L PEET
| ANALYSIS: SECTION I
VELOC.THRU VAP REC PIPING 1/0 v FT/SEC
COBFF. :HEAD LOSS, ENTRANCE INPUT KE
COEFF. :HEAD LOSS, BENDS INPUT (SEE NOTE e) KB
NO. OF BENDS INPUT N
COEPF. :HEAD LOSS, VALVE INPUT xv
COEFF. :HEAD LOSS, EXIT INPUT KX
HEAD LOSS: ENTRANCE S*(R*2/2*32.2) HE  FT PROD. (GAS)
HEAD LOSS: BENDS UsT* (R*2/2%32.2) HB  FT PROD. (GAS)
HEAD LOSS: VALVE V* (R*2/2%32.2) HV  FT PROD. (GAS)
HEAD LOSS: EXIT W* (R*2/2¢32,2) HX  FT PROD. (GAS)
REYNOLDS NO. R*N*C/E*32.2 R
RELATIVE ROUGHNESS P/N e/D
MOODY DIAG FRICTION FACTOR INPUT £
HEAD LOSS: PIPE DD* (Q/N) * (R*2/2%32.2) HP  FT PROD. (GAS)
HEAD LOSS: TOTAL X+Y+2Z+AA+EE HL  FT PROD. (GAS)
VAP RECOV'Y PIPING: SECTION II
INSIDE DIAMETER INPOT ID INCHES
. M/12 " FEET
INSIDE AREA 3.14159*K*2/4 IA 5Q FT
ROUGHNESS OF PIPE INPUT e FEET
INPUT (SEE NOTE d) L FEET
ANALYSIS SECTION II
VELOC.THRU VAP REC PIPING 1/0 v FT/SEC
COEFF. :HEAD LOSS, ENTRANCE INPUT KE
COEFF. :HEAD LOSS, PER BEND INPUT (SEE NOTE e) KB
NO. OF BENDS INPUT N
COEFF. :HEAD LOSS, VALVE INPUT Kv
COEFF. :HEAD LOSS, EXIT INPUT Kx
HEAD LOSS: ENTRANCE S*(R*2/2%32.2) HE  FT PROD. (GAS)
HEAD LOSS: BENDS U*T* (R*2/2¢32.2) HB  FT PROD. (GAS)
HEAD LOSS: VALVE V¢ (R*2/2%32.2) HV  FT PROD. (GAS)
HEAD LOSS: EXIT We (R*2/232,2) HX  FT PROD. (GAS)
REYNOLDS NO. R*N*C/E*32,2 R
RELATIVE ROUGHNESS P/N e/D
MOODY DIAG FRICTION FACTOR INPUT f
HEAD LOSS: PIPE DD* (Q/N) * (R*2/2%32.2) HP  FT PROD. (GAS)
HEAD LOSS: TOTAL X+Y+Z+AA+EE HL  FT PROD. (GAS)
HEAD LOSS: GRAND TOTAL FF(I) + FP(II) HLtot FT PROD. (GAS)
PRESSURE @ TANK (SEE NOTE f£) P1 PSFA
" GG/144 s PSIA
. HH-14.7 . PSIG
(P1 - P2) / P1 (HH-K) /HH
(Pl -P2) /P1 < 10% 2?7
(P1-P2) (1I-J) PSI

F-S

100
PERCENT
VGR*MAX
TRANSFER
RATE

2.911
0.194
0.0190
3,97B-07

6250
6250
4375
9.748

-0.5
14.2
2044.8

7.981
0.6651
0.3474

0.00015
280

28.06
0.5
0.972

9

0.65

0

6§.113
106.977
7.547
0.000
.84E+05
0.000226
0.01689
86.910
207.947

1.0B-14
0.0000
0.0000
0.00015
0

0

0.000
1.0E-11
"]

0

0.000
0.000
0.000
0.000

N/A
1.8B+11
N/A
0.000
0.000
207.947
2085.20
14.48
-0.22
1.9%
YES

20 40 60 80
PERCENT PERCENT PERCENT  PERCENT
VGR*MAX  VGR*MAX VGR*MAX  VGR*MAX
TRANSFER TRANSFER TRANSFER TRANSFER

RATE RATE RATE RATE
SEERaesew TESENDSSD

2.911 2.911 2.911 2.911
0.194 0.194 0.194 0.194
0.0190  0.0190 0.0190  0.0190
3.978-07 3,.97E-07 3.97B-07 3,97B-07
6250 6250 6250 6250
1250 2500 3750 5000
875 1750 2625 3500
1,950 3.899 5.849 7.799
-0.§ -08 -05 -0.5
14.2 14 2 14 2 14.2
2044.8 2044 8 2044 8 2044.8
7.981 7.981 7.981 7.981
0.6651  0.6651  0.6651  0.6651
0.3474 0.3474 0.3474  0.3474
0.00015 0.00015 0.00015 0.00015
280 280 280 280
5.61 11.22 16.84 22.45
0.5 0.5 0.5 0.5
0.972 0.972 0.972 0.972
9 9 9 9

0.65 0.65 0.65 0.65

0 0 0 0

0.245 0.978 2.201 3.912

4.279  17.116 38.512  68.465

0.318 1.271 2.861 5.086

0.000 0.000 0.000 0.000

S.68E+04 1,14E+05 1.70E+05 2.27E+05
0.000226 0.000226 0,000226 0.000226
0.02159 0.01918 0.01797 0.01737

4.446 15.795 33.304  §7.233

9.287  35.161  76.877 134.697
1.0B-14 1.0BE-14 1.0B-14 1.0E-14

0.0000 0.0000 0.0000  0.0000
0.0000  0.0000 0.0000  0.0000
0.00015 0.00015 0.00015 0.00015
0 0 0 0
FPEEREERE FONPENNCE DedFOOTOO S i"t".'fll"""t'
0 0 0 0|
000 0.000 0.000 0.000 |
1 0E-11 1.0E-11 1.0E-11 1.0E-11
0 0 0 0
0 0 0 0

¢ 000 0.000 0.000 0.000

0 000 0.000 0.000 0.000

0 000 0.000 0.000 0.000

0 000 0.000 0.000 0.000

N/A N/A N/A N/A
1.8B+11 1.8B+11 1.8B+11  1.8E+ll
N/A N/A N/A N/A

0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000

9.287  35.161  76.877 134.697
2046.60 2051.63 2059.74  2070.97

14.21 14.25 14.30 14.38

-0.49 -0.45 -0.40 -0.32

0.1% 0.3% 0.7% 1.3%
YBS YES YES YES
0.0125 0.0474 0.1037  0.1817

0,2805
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DATA FOR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFPER RATE
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORB CONNECTION

"GASOLINE®

DATA °®SOURCE"

CARGO =
PRESSURE AT VESSEL VAPOR CONNECTION IS ASSUMED e
ITEM
CARGO
"GASOLINE"

SPEC GRAV VAP-AIR MIX
SPEC WT VAP-AIR MIX
ABS VISCOS. VAP-AIR MIX

VGR'MAX ALLOW TRANS RATB

OF VGR*MAX ALLOH TRANS RATE

SHORE CONNECTION
SETTING
»

VAP RECOV’Y PIPING: SECTION I
INSIDE DIAMETER
-
INSIDE AREA
ROUGHNESS OF PIPE
LENGTH

ANALYSIS: SECTION I
VELOC.THRU VAP REC PIPING
COEFF. :HEAD LOSS, ENTRANCE
COEFF. :HEAD LOSS, BENDS
NO. OP BENDS
COEFF. :HEAD LOSS, VALVE
COEFF. :HEAD LOSS, EXIT
HEAD LOSS: ENTRANCE
HEAD LOSS: BENDS
HEAD LOSS: VALVE
HEAD LOSS: EXIT
REYNOLDS NO.

RELATIVE ROUGHNESS

MOODY DIAG FRICTION FACTOR
HEAD LOSS: PIPE

HEAD LOSS: TOTAL

VAP RECOV'Y PIPING: SECTION II

INSIDE DIAMETER

L]
INSIDE AREA
ROUGHNESS OF PIPE
LENGTH

ANALYSIS: SECTION II
VELOC.THRU VAP REC PIPING
COEFF. :HEAD LOSS, ENTRANCE
COEFF. :HEAD LOSS, PER BEND
NO. OF BENDS
COEFF. :HEAD LOSS, VALVE
COEFF. :HEAD LOSS, EXIT
HEAD LOSS: ENTRANCE
HEAD LOSS: BENDS
HEAD LOSS: VALVE
HEAD LOSS: EXIT
REYNOLDS NO.

RELATIVE ROUGHNESS
MOODY DIAG FRICTION FACTOR
HEAD LOSS: PIPE
HEAD LOSS: TOTAL
HEAD LOSS: GRAND TOTAL
PRESSURE @ TANK

L]

L]
(PL - P2) / pP1
(P -P2) /P1 < 10% ??
(P1-P2)

INPUT
(SEE NOTE b)
INPUT (SEE NOTE c)
D*2.09E-5

INPOT

Xt *P
G*42/60
H/(7.48%60)

INPUT
J +14.7
K*144

INPUT
M/12
3,14159*N"2/4
INPUT
INPUT (SEE NOTE d)

1/0
INPUT
INPUT (SEE NOTE e)
INPUT
INPUT
INPUT
S*(R"2/2%32.2)
U*T* (R"2/2¢32.2)
V*(R*2/2%32.2)
We*(R*“2/2%32,2)
R*N*C/E*32.2
P/N
INPUT
DD* (Q/N) * (R*2/2+32.2)
X+Y+Z+AA+EE

INPUT
M/12
3.14159*N“2/4
INPUT
INPUT (SEE NOTE d)

1/0
INPUT
INPUT (SEE NOTE e)

S*(R*2/2%32.2)
U*T*(R“2/2%32,2)
Ve (R*2/2%32,2)
W* (R*2/2+32,2)
Re*N¢C/E*32.2
P/N
INPUT
DD* (Q/N) * (R*2/2%32,2)
X+Y+Z+AR+EE
FF(I) + FF(II)
(SEE NOTE f)
GG/144
HA-14.7
(HH-K) /HH

(II-7)

F-G

20 40 60 80 100
PERCENT PERCENT PERCENT PERCENT PERCENT
VGR = 1.25 VGR*MAX VGR*MAX VGR*MAX VGR*MAX VGR*MAX
-1.0 PSIG «<--- * TRANSFER TRANSFER TRANSFER TRANSFER TRANSFER
SYMBOL UNITS RATE RATE RATE RATE RATE

sG 2.911 2,911 2.911 2,911 2.911
We\Nsav  LBS/CU FT 0.187 0.187 0.187 0.187 0.187
u CENTIPOISE 0.0190 0.0190 0.0190 0.0190 0.0190
. # SEC/FT*2 3.978-07 3.97B-07 3.97E-07 3.97E-07 3.97B-07
F BBL/HR 6250 6250 6250 6250 6250
Feg BBL/HR 1250 2500 3750 5000 6250
. GAL/MIN 878 1750 2625 3500 4375
. CU FT/SEC 1.950 3.899 5.849 7.799 9.748
P2 PSIG -1.0 -1 0 -1.0 -1.0 -1.0
. PSIA 13.7 13 7 13.7 13.7 13.7
. PSFA 1972.8 1972 8 1972.8 1972.8 1972.8
ID INCHES 7.981 7.981 7.961 7.981 7.981
. FEET 0.6651 0.6651 0.6651 0.6651 0.6651
IA sQ FT 0.3474 0.3474 0.3474 0.3474 0.3474
e FEET 0.00015 0.00015 0.00015 0.00015 0.00015
L FEET 280 280 280 280 280
v FT/SEC 5.61 11.22 16.84 22,45 28.06
KE 0.5 0.5 0.5 0.5 0.5
KB 0.972 0.972 0.972 0.972 0.972
N 9 9 9 9 9
KV 0.65 0.65 0.65 0.65 0.65
KX (] 0 (] 0 0
HE  FT PROD. (GAS) 0.245 0.978 2,201 3.912 6.113
HB  FT PROD. (GAS) 4.279 17.116 38.512 68.465 106.977
HV  FT PROD. (GAS) | 0.318 1.271 2.861 5.086 7.947
HX  FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
R 5.48E+04 1.10E+05 1.64E+05 2.19B+05 2.74B+05
e/D 0.000226 0.000226 0.000226 0.000226 0,000226
£ 0.02174 0.01948 0.01813 0.01748 0.01695
HP  FT PROD. (GAS) 4.477 16.041 33.587 57.570 87.268
HL  FT PROD. (GAS) 9.318 35.407 77.160 135.033  208.305
ID INCHES 1.0E-14 1.0B-14 1.0BE-14 1.0B-14 1.0B-14
. FEET 0.0000 0.0000 0.0000 0.0000 0.0000
IA SQ FT 0.0000 0.0000 0.0000 0.0000 0.0000
e FEET 0.00015 0.00015 | 0.00015 0.00015 0.00015
L FEET 0 0 0 0 0
v I FT/SEC AECRTERDE CEPNPENNE PO ORPOOY CHCOOCROET FWNNOROIOIES
KE 0 0 0 0 0
KB 0.000 0.000 0.000 0.000 0.000
N 1.0E-11 1.0E-11 1 0E-11 1 0E-11 1.0E-11
44 0 0 0 0 0
KX 0 0 0 0 0
HE  FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
HB  FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
HV  FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
HX  FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000

R N/A N/A N/A N/A N/A
e/D 1.8E+11 1.8E+11 1.8E+11 1.8B+11  1.8E+ll

£ N/A N/A N/A N/A N/A
HP  FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
HL FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
HLtot FT PROD. (GAS) 9.318 35.407 77.160 135.033  208.305
P1 PSFA 1974.55 1979.44  1987.26 1998.11  2011.84
. PSIA 13.71 13.75 13.80 13.88 13.97
" PSIG -0.59 -0.95 -0.90 -0.82 -0.73
0.1%] 0.3% 0.7% 1.3% 1.9%

YES |YeS YES YES YES

PS1 0.0121 | 0.0461 0.1004 0.17s8 0.2711



JATA FOR TRANSFER RATE VS PRESSURE DROP

NOTES :
CRUDE OIL, AND BENZENE, PRESSURE DROP
ST REMOTE CARGO TANK TO THE VESSEL VAPOR
CARGO VAPOR AND AIR MIXTURE. PER
THE MIXTURE IS 50/50 BY VOLUME, THE SPECIFIC
/ (N ¢ MWair ) WHERE
MWair = MOLECULAR WEIGHT OF AIR
Mdcargo = MOLECULAR WEIGHT OF CARGO VAPOR
SPECIPIC GRAVITY IS:
+ THE SPECIFIC GRAVITY OF THE MIX CAN BE DETERMINED AS:
15 = AIR WBIGHT DENSITY, BOTH AT 115 DEG P.
THE
[1.E.,
WEIGHT
), AND T
T= 115
91 = We2
E APPROPRIATE;
USING
1 AND We2 @ P2).
c IS NOT KNOWN;
0.019 CENTIPOISE
THE VISCOSITY
EGREES F 1S
OF ABSOLUTE
AND NATURAL
CARGO TANK VAPOR
STIMATED
e BEND HEAD LOSS ASSUMES QTY Loss oT LOSS
SECTION I: COEFF. COEFF,
TEE (THRU RUN) 3 0.60 90 DEG EL L.R.1 0.75
TEE (THRU BRANCH) 3 1.80 90 DEG EL 0 N/A
OTHER 0 0.75 45 DEG EL L.R.2 0.40
TOTAL QTY FITTINGS: 9 AVERAGE COEFF. : 0.972
SECTION II:
TEE (THRU RUN) 0 0.6 90 DEG EL L.R.0 0.75
TEE (THRU BRANCH) 0 1.8 90 DEG EL 0 N/A
OTHER 0 0.75 .45 DEG EL L.R.O 0.40
TOTAL QTY FITTINGS: 0 AVERAGE COEFF. : 0.000

£ BASED ON FROM DARCY'S EQUATION:
Pl1-P2 = Ng * £ « Leq * [V*2 / (2¢G)] / D (ADJUSTED AS REQ‘D FOR UNIT COMPATIBILITY)

F-7



E344
GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF 100%
1.0 PSIG SHORE CONNECTION PRESSURE 0.5 PSIG SHORE CONNECTION PRESSURE
a1s (1Y)
(7? Lo = [T}
Su’ P - “3 . /
o el s
2. . -
E s - / _ _/ E ass _ / e /a
g - e S 2 . o A..
m —_ a -~ —_
CARGO VAPOR~AIR MIX S;’ECIFIC GRAVITY CARGO VAPOR-AIR MIX SPECIFIC GhAVlTY
-s-1000 BPH,_2000 BPH,.3000 BPH —=- 1000 BPH_,_2000 BPH_,.3000 BPH
-s-4000 BPH.. 5000 BPH -«-4000 BPH..- 5000 BPH
0.0 PSIG SHORE CONNECTION PRESSURE —0.5 PSIG SHORE CONNECTION PRESSURE
a3 [
5. 5 ~
& &
8 [t} 3 « /
(- [+
[a] / /8 Ia) / /a
o _ o~ o us P /
g (Y} -~ a— _a g u / —
2 — & -
e e | ——
CARGO VAPOR -~ AIR MIX SPECIFIC GRAVITY ‘ CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
- 1000 BPH.,.2000 BPH.,.3000 BPH -s-1000 BPH_2000 BPH,.-3000 BPH
-=-4000 BPH.._ 5000 BPH --4000 BPH.._ 5000 BPH
1.0 PSIG SHORE CONNECTION PRESSURE
AIR RATE

[

(b) VAP  AIR MIX SPECIFIC GRAVITY (c) MAX

D oxs . LIQU D TRANSFER RATE (MLTR) & (d) PRESSURE
& - TO BE MAINTAINED @ THE SHORE CONNECTION
o 2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
Q. - 2 LESSER OF THE SAME OR NEXT HIGHER 'VGR"
gg ~ 3. FROM THAT PAGE, SELECT THE GRAPH THAT
D u ~ — APPLIES TO THE NEXT HIGHER *SHORE
a T e CONNECTION PRESSURE".
e . . 4. ENTER THAT GRAPH WITH *SPECIFIC GRAVITY" &
= — — . *MAX LIQUID TRANSFER RATE' TO DETERMINE
- *PRESSURE DROP FROM THE MOST REMOTE
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY CARGO TANK TO THE SHORE CONNEC'N
- 1000 BPH.,2000 BPH,_3000 BPH 5. IF THE SUM OF "PRESS. DROP + *SHORE
~=-4000 BPH.._ 5000 BPH CONNEC'N PRESSURE" IS LESS THAN 80% OF
P M
A. s
B. PRESSURE DROP IS FOR CARGO VAPOR AIR MIX FLOW RATE OF "VGR* TIMES THE
LIQuID IS FROM N

G-l
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GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF

1.0 PSIG SHORE CONNECTION PRESSURE
= ~
B
S ~
) 7~
g “ s B
@, -
2 o / / r"‘
2. T

,_..—-—0—""
- - —— ——

L]
CARGO VAPOR—AIR MIX SPECIFIC GRAVITY
-s-1000 BPH,_2000 BPH.,-3000 BPH

-s-4000 BPH..- 5000 BPH

0.0 PSIG SHORE CONNECTION PRESSURE

&

B u .
= -~
2 -
& o / _ -
au / / —
i T
oy —_— e ———

—

1 3
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
- 1000 BPH._2000 BPH.,. 3000 BPH
—e-4000 BPH.._ 5000 BPH

—1.0 PSIG SHORE CONNECTION PRESSURE

3

Su

&

3= -

2o ~

E s / / /5

- —

=

% at / / _ / A

m —_—

2 o / e

A —_— -

° 0 1 3 3 4
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY

—a- 1000 BPH,_2000 BPH,.3000 BPH
-=-4000 BPH,,_ 5000 BPH

A. REO

105%
0.5 PSIG SHORE CONNECTION PRESSURE
Y
e -
-9
= ~
o) ~
£ s
E [¥)) / /
a Y / / -
2 s / /"‘/ } -
(- % — e T
. — —
) CARGO' VAPOR -’AIR MIX SI;ECFIC GhAVITY ’
-a-1000 BPH_, 2000 BPH_,. 3000 BPH
4000 BPH- 5000 BPH
-0.5 PSIG SHORE CONNECTION PRESSURE
us
n;’.\ “ ~
gl 7
A, 028
2 -
0 // — -
2, T
%]
g — ——
CARGOl VAPOR-’AIR MIX S;’ECIFIC G.RAVITY
-s-1000 BPH 2000 BPH .- 3000 BPH
4000 BPH..- 5000 BPH
BTAIN:

(b) VAP.—AIR MIX SPECIFIC GRAVITY, (c) MAX
LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER "VGR".

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER "SHORE
CONNECTION PRESSURE".

4. ENTER THAT GRAPH WITH "SPECIFIC GRAVITY" &
*MAX LIQUID TRANSFER RATE* TO DETERMINE
*PRESSURE DROP* FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF "PRESS. DROP* + 'SHORE
CONNEC'N PRESSURE" IS LESS THAN 80% OF

THEN

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF *VGR* TIMES THE

G-2

LIQUID TRANSFE IS FROM M

TANK TO SHORE N.
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GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF

1.0 PSIG SHORE CONNECTION PRESSURE

04

(PSI)

2

g

—t

/

T
pu—
e
——— )

1 2 s ‘
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-»-1000 BPH,,_2000 BPH_,- 3000 BPH
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(b) VAP.~AIR MIX SPECIFIC GRAVITY, (c) MAX
LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER "VGR".

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER "SHORE
CONNECTION PRESSURE",

4. ENTER THAT GRAPH WITH "SPECIFIC GRAVITY" &
"MAX LIQUID TRANSFER RATE® TO DETERMINE
"PRESSURE DROP* FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF *PRESS. DROP" + "SHORE
CONNEC’N PRESSURE" IS LESS THAN 80% OF
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LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER "VGR".

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER "SHORE
CONNECTION PRESSURE".

4. ENTER THAT GRAPH WITH "SPECIFIC GRAVITY" &
*MAX LIQUID TRANSFER RATE® TO DETERMINE
*PRESSURE DROP® FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF "PRESS. DROP" + "SHORE
CONNEC'N PRESSURE" IS LESS THAN 80% OF
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G-y

LIQUID TRANSFER RATE AND MOST

TO



E344

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

1.0 PSIG SHORE CONNECTION PRESSURE
E 0t ~
Qu
5. ~
(a] /‘
g 0 / ) /
gu — // " -
oz - _— —
= ° /_ e —
CARGC; VAPOR -’AIR MiX S:’ECIFlC G‘RAVITY
-»- 1000 BPH,_2000 BPH,.3000 BPH
-o-4000 BPH_ 5000 BPH
0.0 PSIG SHORE CONNECTION PRESSURE
g
n\..’u / -
(-9
O _
Q
lé.l ) / / 5
a ol
8 [¥) ——
& — —
. — —_—
‘.‘;l\RGOl VAPOR -’AIR MIX S‘PECIFIC G‘RAVITY ’
-=-1000 BPH,-2000 BPH,-3000 BPH
--4000 BPH._ 5000 BPH
—1.0 PSIG SHORE CONNECTION PRESSURE
s e
<. -
: -
g . / _—
JEE
5 [ #] / / e
o —er®
- 0 5———‘——— —
CARGOl VAPOR —’AIR MiX SlPECIFIC G‘RAVITY ’
-~1000 BPH_2000 BPH .. 3000 BPH
--4000 BPH.. 5000 BPH
A. FLOW , "BP

0.5 PSIG SHORE CONNECTION PRESSURE
o
gu _ P
S e
oo
(a]
m —— —
o4 03
o) [
§ “ —
g - . —
1
CARGIO VAPOR -’AIR MIX S:’ECIFIC G‘RAVITY
-a-1000 BPH,. 2000 BPH ,_3000 BPH
-a-4000 BPH..- 5000 BPH
—~0.5 PSIG SHORE CONNECTION PRESSURE
.
na:u
So? /
o -
oo -
(a]
9., ~
D ”~
§ . / /n/
& — — ——
~ —_— —

s

1 3 3 ¢
CARGO VAPOR —-AIR MIX SPECIFIC GRAVITY
-»- 1000 BPH-2000 BPH-.- 3000 BPH

-e-4000 BPH.- 5000 BPH

. (a) VAP.—AIR M
(b) VAP.—AIR MIX SPECIFIC GRAVITY, (c) MAX
LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2, SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER *VGR".

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER "SHORE
CONNECTION PRESSURE".

4. ENTER THAT GRAPH WITH *SPECIFIC GRAVITY* &
*MAX LIQUID TRANSFER RATE* TO DETERMINE
*PRESSURE DROP* FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF *PRESS. DROP* + *SHORE
CONNEC’'N PRESSURE" IS LESS THAN 80% OF
THE P THEN THE *

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF "VGR" TIMES THE

LIQUID TRANSFER RATE IS M MOST

TO CONN

~-<



E344

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF
1.0 PSIG SHORE CONNECTION PRESSURE
o
gu < /
S , e
o
-
=
T —
- . —
n — ——a

1 s
CARGO VAPOR~AIR MIX SPECIFIC GRAVITY
~-1000 BPH,,_2000 BPH,,_3000 BPH

-e-4000 BPH_ 5000 BPH

0.0 PSIG SHORE CONNECTION PRESSURE

(PSDH

-9

o /

MM

Q e
m

2 —

ﬁal /J/ /

& g e =

——

s
CARGO VAPOR~AIR MIX SPECIFIC GRAVITY
-»- 1000 BPH 2000 BPH.,-3000 BPH
-s-4000 BPH.,- 5000 BPH

=1.0 PSIG SHORE CONNECTION PRESSURE

[ 1]

»
-

(PSI)

2. -~
a -
—
2. -
5[ /// "
1
g T

1 2 3
CARGO VAPOR -AIR MIX SPECIFIC G‘HAVITY
-s-1000 BPH.,.2000 BPH,,. 3000 BPH

-s-4000 BPH 5000 BPH

w

125%
0.5 PSIG SHORE CONNECTION PRESSURE
g s
-3
O
& -
a
E [} / /
o]
—t
§u - /./4. —
E e ——

- o ——

1 3 3 4
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-=-1000 BPH,_2000 BPH,. 3000 BPH

-a-4000 BPH.._ 5000 BPH

—0.5 PSIG SHORE CONNECTION PRESSURE

s

(BSID)

P
-~
'
o /
m..‘
Q
m
gn _ "
g’;‘ /a/ 4....—-—""/_‘
1
: - ——

S

[ e ]

1 3 3 4
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-=-1000 BPH,-2000 BPH.,- 3000 BPH

-a-4000 BPH... 5000 BPH

VAP X
(b) VAP AIR MIX SPECIFIC GRAVITY, (c) MAX
LIQUID TRANSFER RATE (MLTR) & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2, SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER "VGR*

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER "SHORE
CONNECTION PRESSURE®,

4. ENTER THAT GRAPH WITH *SPECIFIC GRAVITY" &
"MAX LIQUID TRANSFER RATE' TO DETERMINE
*PRESSURE DROP® FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF "PRESS. DROP" + *SHORE
CONNEC'N PRESSURE" IS LESS THAN 80% OF

1S

B. PRESSURE DROP IS FOR CARGO VAPOR—-AIR MIX FLOW RATE OF *VGR" TIMES THE

LIQ D TRANSFER AND ISFROM OST

OTE RE CONNECTION.

b

TO



E344

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF
1.0 PSIG SHORE CONNECTION PRESSURE
[T
A e
9; -
Qe
o [ Y]
o
o -
2 iy
(7] el
8 -
& - — —

¢ 5
CARGO VAPOR—-AIR MIX SPECIFIC GRAVITY
-=- 1000 BPH,,_2000 BPH,_3000 BPH

-e-4000 BPH.- 5000 BPH

0.0 PSIG SHORE CONNECTION PRESSURE

as

a e

Bu as

-9

o]

oZ o

[a) lal

Eu “/

2 / —

L?)u /

g :’/.a ——t
ettt s

3 3
CARGO VAPOR ~AIR MIX SPECIFIC GRAVITY
-=-1000 BPH,_2000 BPH,-3000 BPH
-s-4000 BPH.- 5000 BPH

=1.0 PSIG SHORE CONNECTION PRESSURE

[ 44

gnc /

-9

O

-4 1] /a

Q

(2] )

gu — -

R g ——
- —

2
CARGO VAPOR —AIR MIX SPECIFIC GRAVITY
-s-1000 BPH,_2000 BPH,_3000 BPH

-s-4000 BPH,,_ 5000 BPH

A HE (!

130%
0.5 PSIG SHORE CONNECTION PRESSURE

[V}
A
&
5 -
g” -~ / -
g ~ / /

[ L] -
%M // —
= —

s
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-=-1000 BPH,_2000 BPH_,- 3000 BPH
-a-4000 BPH..- 5000 BPH

—0.5 PSIG SHORE CONNECTION PRESSURE

e

(PSD

r/-

e
e
s

- .
/.—.—-—-0—-"-—-—4—-
F e e |

1 ] s s
CARGO VAPOR -AIR MIX SPECIFIC GRAVITY
-s-1000 BPH,-2000 BPH.,- 3000 BPH

-s-4000 BPH- 5000 BPH

/
T

PRESSURE DROP
2 e

~AIR R)
(b) VAP AIR MIX SPECIFIC GRAVITY (c) MAX
LIQUID TRANSFER RATE (MLTR) & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER "VGR".

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER "SHORE
CONNECTION PRESSURE".

4. ENTER THAT GRAPH WITH *SPECIFIC GRAVITY" &
*MAX LIQUID TRANSFER RATE* TO DETERMINE
*PRESSURE DROP* FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF 'PRESS. DROP* + *SHORE
CONNEC’N PRESSURE® IS LESS THAN 80% OF

B: PRESSURE DROP IS FOR CARGO'VAPOR-AIR MIX FLOW RATE OF 'VGR* TIMES THE

LIQUID IS MOST

OTE KTO SH CONNECTION

G-7



E344

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
OF 135%

1.0 PSIG SHORE CONNECTION PRESSURE

s

(PSI)
8 e 2 &

PRESSURE DROQP
I

0.0 PSIG SHORE CONNECTION PRESSURE

os

(PSI)
4 [+ 2 &

o
-

PRESSURE DROP

1.0 PSIG SHORE CONNECTION PRESSURE

(PS1)
£ 4 -4 4 4 g

PRESSURE DROP

A

B PRESSURE DROP IS FOR CARGO VAP
TRANSFER AND IS MOST

G-%

-~

9

L
~
//

)
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY

-»- 1000 BPH,,. 2000 BPH,_3000 BPH
-s-4000 BPH..- 5000 BPH

-
PRESEDES

CARGO VAPOR-AIR MIX S,PECIFIC G:RAVITY
~»- 1000 BPH..2000 BPH..3000 BPH
-e- 4000 BPH.. 5000 BPH

CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-=- 1000 BPH,_2000 BPH,_3000 BPH

-s-4000 BPH,_ 5000 BPH

0.5 PSIG SHORE CONNECTION PRESSURE
= _
V24
() -~
5 ~
- -

)
[} —
e
8. T ._
-9
CARGO VAPOR—‘AIR MiIX S:’ECIFIC G;RAVITY
-»-1000 BPH,_2000 BPH, 3000 BPH
-=-4000 BPH .- 5000 BPH
-0.5 PSIG SHORE CONNECTION PRESSURE
(71
z e
. 7
o -
m
§‘3 - / - / ——h
& - .

CARGO VAPOR~AIR MIX SPECIFIC GRAVITY
-=-1000 BPH,-2000 BPH,- 3000 BPH

-s-4000 BPH..- 5000 BPH

AP M TE R)
(b) VAP AIR MIX SPECIFIC GRAVITY (c) MAX
LIQUID TRANSFER RATE (MLTR) & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER "VGR*

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER *SHORE
CONNECTION PRESSURE",

4. ENTER THAT GRAPH WITH "SPECIFIC GRAVITY" &
*MAX LIQUID TRANSFER RATE* TO DETERMINE
*PRESSURE DROP FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N

5. IF THE SUM OF *PRESS. DROP + "SHORE
CONNEC'N PRESSURE" IS LESS THAN 80% OF

P K.

OR-AIR MIX FLOW RATE OF "VGR"* TIMES THE

TO CONNECTION



E344

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF

1.0 PSIG SHORE CONNECTION PRESSURE
S
Qu
= -
g o /
o . / -
[+ P —
a o / / __a

r

gu / [ el
[- ™ /;'— e .———'0'——-' —_——

1 2 s ‘ s
CARGO VAPOR—AIR MIX SPECIFIC GRAVITY
-a- 1000 BPH,_2000 BPH,,. 3000 BPH

-2-4000 BPH..- 5000 BPH

0.0 PSIG SHORE CONNECTION PRESSURE

[ 7]

-
& ) ~
&
Q, ~ "
o -~
%u / _/“/a'
2 e ——
g T —
e il
n‘ o Y | @
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-»- 1000 BPH.-2000 BPH,,_3000 BPH
- 4000 BPH.._ 5000 BPH
—1.0 PSIG SHORE CONNECTION PRESSURE
(T3
o
o 0.¢
o
Q. ~
2 ~
Daa ~ P
[7¢] T
2 ~
z [ §%
o L

—

1 2 3
CARGO VAPOR—~AIR MIX SPECIFIC G‘RAVITY
-s-1000 BPH,,_2000 BPH_,-3000 BPH
-s-4000 BPH.,_ 5000 BPH

HEREO

140%
0.5 PSIG SHORE CONNECTION PRESSURE

[Y;
-~
5 ~
g“ / - /
m ~ _—
g © / _/ a
LA -
g (¥} // e /‘/
a‘-l —_— el —

[} ] 3 4
CARGO VAPOR -AIR MIX SPECIFIC GRAVITY
-=-1000 BPH,,.2000 BPH_, 3000 BPH

--4000 BPH._5000 BPH

~0.5 PSIG SHORE CONNECTION PRESSURE

4

& ., ~
~

-4

a, - _a
m e /

[-4

a" //‘/ —_—
éu // //

o _—  —————

1 3 3 4
CARGO VAPOR -AIR MIX SPECIFIC GRAVITY
-=-1000 BPH,-2000 BPH - 3000 BPH

-a-4000 BPH..- 5000 BPH

(a)
(b) VAP.—-AIR MIX SPECIFIC GRAVITY, (c) MAX
LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER "VGR",

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER "SHORE
CONNECTION PRESSURE".

4. ENTER THAT GRAPH WITH "SPECIFIC GRAVITY" &
"MAX LIQUID TRANSFER RATE* TO DETERMINE
*PRESSURE DROP* FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

5. IF THE SUM OF 'PRESS. DROP"* + "SHORE
CONNEC’N PRESSURE"’ IS LESS THAN 80% OF

P OK.

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF "VGR" TIMES THE

D TRANSFER AND IS FROM

REM

TO NECTION

G-a



E344

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF

1.0 PSIG SHORE CONNECTION PRESSURE

%

A

g

//
//
//

4

g

e
S
7

o
.———-——'-":‘

’,
i

PRESSURE DROP (PSI)
e

—— v

i\

b
—

1 3 3 L]
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-»- 1000 BPH,,_2000 BPH,,-3000 BPH

-=-4000 BPH.- 5000 BPH

0.0 PSIG SHORE CONNECTION PRESSURE

PRESSURE DROP (PSI)
g & 2 &8 ¢ =

-
-

i e T
e

1
CARGO VAPOR—zAlR MiIX S;’ECIFIC G.RAVITY
-=-1000 BPH..2000 BPH..-3000 BPH
-e-4000 BPH,- 5000 BPH

—1.0 PSIG SHORE CONNECTION PRESSURE

-

4

/

J/a

[

,//
7
"

—_—

-
—

e

PRESSURE DROP (PSI)

——
——

"
el

1 3 3 4
CARGO VAPOR~-AIR MIX SPECIFIC GRAVITY
-=-1000 BPH,_2000 BPH,,_3000 BPH

--4000 BPH.._ 5000 BPH

H

145%

0.5 PSIG SHORE CONNECTION PRESSURE

g & 2 & ¢ =
Al

PRESSURE DROP (PSI])

1 3 4
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-s-1000 BPH,.2000 BPH,. 3000 BPH

-=-4000 BPH-- 5000 BPH

~0.5 PSIG SHORE CONNECTION PRESSURE

g

:. -

-~

S

gu /////‘/7

g, T _

= - .
, ,

1 3 ¢
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-»-1000 BPH,. 2000 BPH-- 3000 BPH

-a-4000 BPH .- 5000 BPH

VAP.-AIR
(b) VAP.~AIR MIX SPECIFIC GRAVITY, (c) MAX
LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
LESSER OF THE SAME OR NEXT HIGHER *"VGR".

3. FROM THAT PAGE, SELECT THE GRAPH THAT
APPLIES TO THE NEXT HIGHER "SHORE
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CALCULATIONS FOR PRESSURE DROP FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CONNECTION
BARGE : C9706: CONOCO, INC.; E344 TABLE IV: INPUT DATA & NOTES

2. SPECIFIC GRAVITY OF CARGO VAPOR
3. SATURATED VAPOR PRESSURE @ 115 F
- TOTAL VAPOR-AIR PRESSURE @ 115 F
- PARTIAL VOLUME OF VAPOR @ 115 F
- PARTIAL VOLUME OF AIR @ 115 F

Y

8. VAPOR-AIR WEIGHT DENSITY @ 115 F & SHORE CONN PRESS
9. VAPOR GROWTH RATE (SEE ALSO NOTE NO. 14)

- AIR WEIGHT DENSITY @ 115 F & SHORE CONN. PRESS.

SGv (CARGO MW / AIR MW), OR FM REF. SOURCE
Pv,115 OBTAIN FROM REFERENCE SOURCE
Pt,115S EST'D TO BE SAME SHORE PRESS (Ps/c)
Vv,115 Pv,115 / Pt, 115

Va, 115 (Pt,115 - pv,

Wa,115 Mwa * ps/c

10.72* (460+T)

115) / Pt,11s

MHa « MOLEC. WT. OF AIR

28.97

Wv-a,115 [(SGV'W,115)+Va,1151'(0.0047'?0/(:)
VGR ESTIMATED TO BE 1 + (0.25*Pv,115/12.5)

MAX DESIGN WORKING PRESS (MDWP) > = N/A  PSIG INCREMENTS FOR PERCENT OF MLTR:
DESIGN TEMPERATURE {T) 11 F 1 20.0%
“"TARGET" MAX LIQUID TRANSFER RATE {TMLTR) 5000 BPH 2 40.0%
PRESSURE AT VESSEL VAPOR SHORE CONNECTION (Pa/c) 1.00 PSIG ---> 15.7 PSIA 3 60.0%
PIPING SECTION I: NOM I.D. 8 IN «---- >I.D. 7.981 IN 4 80.0%
ROUGHNESS 0.00015 AREA 0.347 FT*2 5 100.0%
MOST REMOTE CARGO TANK OUTLET TO SHORE CONN 6 100.0%
DISTANCE ENROUTE TO PV 280 FT 7 100.0%
ENTRANCE LOSS (Ke) 0.5
BEND LOSS (Kb) QTY LOSS COEF TOTAL QTY LOSS COEFF TOTAL
TEE (THRU RUN) 3 0.60 1.800 90 DEG EL L.R. 1 0.7 0 750
TEE (THRU BRANCH) » 3 1.80 5.400 90 DEG EL 0 N/A 0 000
OTHER 0 0.7% 0.000 45 DEG EL L.R. 2 0.40 0 800
TOTAL: 9 AVG: 0.972
VALVE LOSS (Kv) QTY LOSS COEF TOTAL
GATE o o 0.19 0.000
BUTTERFLY - 1 0.65 0.650
OTHER - 0 N/A 0.000
1 AVG: 0.650
EXIT LOSS (Kex) (/]
PIPING SECTION II: NOM I.D. N/A IN ~---- >I.D 0.000 IN
ROUGHNESS 0.00015 AREA 0.000 FT"2
MOST REMOTE CARGO TANK OUTLET TO SHORE CONN
DISTANCE ENROUTE TO PV 0 FT
ENTRANCE LOSS (Ke) 0
I BEND LOSS (Kb) QTY LOSS COEF TOTAL QTY LOSS COEFF TOTAL
_.. TEE (THRU RUN) [} 0.60 0.000 90 DEG EL L.R. 1] Q.75 0.000
TEE (THRU BRANCH) 0 1.80 0.000 90 DEG EL 0 N/A 0.000
OTHER 0 0.75 0.000 45 DEG EL L.R. 0 0.40 0.000
TOTAL: [} AVG: 0.000
VALVE LOSS (Kv) QTY LOSS COEF TOTAL
GATE -« 0 0.19 0.000
BUTTERFLY * 0 0.65 0.000
OTHER - [} N/A 0.000
0 AVG: 0.000
EXIT LOSS (Kex) 0
CARGO VISCOSITY 0.019 CP ----> 3.97E-07 LB SEC/PT"2
NOTES:1. LIQUID SPECIFIC GRAVITY; MOLECULAR WEIGHT OF CARGO OBTAIN FROM REFERENCE SOURCE 13. USCG VAP COLLECT'N SYS. CARGQ CATEGORIES

1. NO ADD’L VCS REQMNTS ABOVE THOSE
FOR BENZENE, GASOLINE & CRUDE OIL

2. POLYMERIZES

3. HGHLY TOXIC

4. POLYMERIZES & HIGHLY TOXIC

5. HIGH VAPOR GROWTH RATE

6. HIGH VAP GROWTH RATE & HIGHLY TOXIC

7. HIGH VAP GROWTH RATE & POLYMERIZES

8. MORE INFO NEEDED BEPORE REQMNTS
CAN BE DETERMINED

10. LIQUID TRANSFER RATE Q1 14. VGR = 1.25 FOR GASOLINE, CRUDE OIL, AND
11. VAPOR-AIR MIXTURE FLOW RATE Qv-a Q1 * VGR BENZENE.
12. REQUIRED AIR EQUIVALENT FLOW RATE Qa Qv-a* (Wv-a,115/Wa,115)*.s 15. NP/RC = NON- FLAMMABLE /NON-COMBUSTIBLE

PRESDRP1



BARGE: C9706: CONOCO, INC.; E344

(SEE *TABLE IV® FOR APPLICABLE CONDITIONS)

CARGO

46 CFR SUBCHAPT O, TABLE 151

ACETIC ACID

ACETIC ANHYDRIDE

ACETORITRILE

ACRYLIC ACID

ACRYLONITRILE

ADIPONITRILE

ALUMINUM SULFATE SOLUTION

AMINOETHYLETHANOLAMINE

AMMONIUM BISULFITE SOLN (70% OR LESS)

AMMONIUM HYDROXIDE (28% OR LESS NH3)

ANTHRACENE OIL (COAL TAR FRACTION)

BENZENE

BENZENE HYDROCARBON MIXTURES (W/ACETYLENES) (W/10% BENZENE OR MORE)
BENZENE HYDROCARBON MIXTURES (W/10% BENZENE OR MORE)
BENZENE, TOLUENE, XYLENE MIXTURES (HAVING 10% BENZENE OR MORE)
1i80-BUTYL ACRYLATE

n-BUTYL ACRYLATE

BUTYL ACRYLATE (SEE ISO- & N- BUTYL ACRYLATE)

BUTYL METHACRYLATE

iso-BUTYRALDEHYDE

n-BUTYRALDEHYDE

BUTYRALDEHYDES (CRUDE)

BUTYRALDEHYDE (ISO-, N-)

CAMPHOR OIL (LIGHT)

CARBON TETRACHLORIDE

CAUSTIC POTASH SOLUTION

CAUSTIC SODA SOLUTION

CHLOROBENZENE

CHLOROFORM

CHLOROSULFONIC ACID

COAL TAR NAPHTHA SOLVENT

CREOSOTE (COAL TAR}

CREOSOTE (WOOD)

CRESOLS (ALL ISOMERS)

CRESOLS WITH LESS THAN 5% PHENOL (SEE CRESOLS (ALL ISOMERS)
CRESOLS WITH 5% OR MORE PHENOL (SEE PHENOL)

CRESYLATE SPENT CAUSTIC

CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC
CROTONALDEHYDE

CYCLOHEXANONE

CYCLOHEXYLAMINE

DECYL ACRYLATE (iso-, n-)

DICHLOROBENZENE (ALL ISOMERS)

1,1-DICHLOROETHANE

2,2-DICHLOROETHYL ETHER

DICHLOROMETHANE (ALSO KNOWN AS METHYLENE CHLORIDE)

2,4 -DICHLOROPHENOXYACETIC ACID DIETHANOLAMINE SALT SOLUTION
2, 4-DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION
2, 4-DICHLOROPHENOXYACETIC ACID, TRIISOPROPANOLAMINE SALT SOLUTION
1,1-,1,2- OR 1,3~ DICHLOROPROPANE

1, 3-DICHLOROPROPENE

DICHLOROPROPENE, DICHLOROPROPANE MIXTURES
2,2-DICHLOROPROPIONIC ACID

DIETHRANOLAMINE

DIETHYLAMINE

DIETRYLENETRIAMINE

DIETHYL ETHER, SEE ETHYL ETHER

DIISOBUTYLAMINE

DIISOPROPANOLAMINE

PRESDRP1
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TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

1,000
(BBL/
HR)

0 004
0 004
0 003
0 004
0 005
0 003

0.003

0.006
0.008
0.008
0.008
0.004
0.004
0.004
0.004
0.007
0.007
0.008
0.008

0.004

0.004
0.003
0.003
0.004

0.004

0.004
0.063
0.004
0.003
0.004
0.011
0.004

0.009
0.008
0.009

0 003
0 004
0 003

0 004
0 003

40.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

2,000
(BBL/
HR)

0.014
0.014
0.013
0.013
0.019
0.013

0.013

0.022
0.029
0.0238
0.029
0.015
0.014
0.015
0.014
0.028
0.028
0.028
0.028

0.018

0.013
0.013
0.013
0.013

0.013

0 016
0 013
0 014
0 013
0 013
0 042
0 013

0.032
0.029
0.032

0.013
0.014
0.013

0.014
0.013

60.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

3,000
(BBL/
HR)

0.048
0.063
0.063
0.063
0.032
0.030
0.032
0.030
0.061
0.061
0.062
0.062

0.032

0.029
0.028
0.028
0.028

0.028

0.035
0.028
0.031
0.028
0.028
0.092
0.028

0 071
0 064
0 071

0.028
0.031
0.028

0 031
0 028

80.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

4,000
(BBL/
HR)

052
051
048
050
071
048

0.048

0.083
0.109
0.109
0.109
0.055
0.052
0.055
0.052
0.106
0.106
0.107
0.107

0.056

0 050
0 048
0 048
0 048

0.048

0.060
0.048
0.053
0.048
0.049
0.161
0.048

0 123
0 111
0 123

0 048
0 054
0 048

0 083
0 048

100.0
MAX
LIQUID
TRANSF
RATE
(MLTR)

5,000
(BBL/
HR)

0.080
0.079
0.074
0.077
0.109
0.074

0.074

0.128
0.168
0.168
0.168
0.084
0.080
0.084
0.079
0.163
0.163
0.165
0.165

0.086

0 076
0 074
0 074
0 074

0.074

0.093
0.074
0.082
0.074
0.07%
0.247
0.074

0.19¢
0.171
0.19¢

0 074
0 08:
0 074

0 08:
0 074



BARGE: C9706: CONOCO, INC.; E344

(SEE "TABLE IV®" FOR APPLICABLE CONDITIONS)

CARGO

DIISOPROPYLAMINE
N,N-DIMETHYLACETAMIDE
DIMETHYLETHANOLAMINE
DIMETHYLFORMAMIDE
1,4-DIOXANE
DI-N-PROPYLAMINE
ETHANOLAMINE

ETHYL ACRYLATE

ETHYLAMINE SOLUTION (72% OR LESS)
N-ETHYLBUTYLAMINE
N-ETHYLCYCLOHEXYLAMINE
ETHYLENE CYANOHYDRIN
ETHYLENEDIAMINE

ETHYLENE DIBROMIDE

ETHYLENE DICHLORIDE

ETHYLENE GLYCOL PROPYL ETHER
2-ETHYLHEXYL ACRYLATE
ETHYLIDENE NORBORNENE

ETHYL METHACRYLATE
2-ETHYL-3 - PROPYLACROLEIN
FERRIC CHLORIDE SOLUTIONS
PORMALDEHYDE SOLUTION (37% TO 50%)
FORMIC ACID

FURFURAL

GLUTARALDEHYDE SOLUTION (50% OR LESS)

HEXAMETHYLENEDIAMINE SOLUTION
HEXAMETHYLENEIMINE

HYDROCHLORIC ACID SPENT (15% OR LESS)
ISOPENTALDEHYDE (MIXED ISOMERS) (SEE VALERALDEHYDE (IS0-, N-}

ISOPRENE

KRAFT PULPING LIQUORS (FREE ALKALI CONTENT »>= 3%) (INCL'G: BLACK, GREEN OR WHITE)

MESITYL OXIDE

METHYL ACRYLATE
METHYLCYCLOPENTADIENE DIMER
METHYL DIETHANOLAMINE
2-METHYL-5-ETHYLPYRIDINE

METHYLENE CHLORIDE (SEE DICHLORCMETHANE)

METHYL METHACRYLATE
2-METHYLPYRIDINE
alpha-METHYLSTYRENE
MORPHOLINE

NITRIC ACID (70% OR LESS)
NITROPROPANE (-1, OR -2)
OCTYL NITRATES (ALL ISOMERS)
OLEUM

PENTACHLOROETHANE

1, 3-PENTADIENE

PERCHLOROETHYLENE (SAME AS TETRACHLOROETHYLENE)

PHOSPHORIC ACID
POLYETHYLENE POLYAMINES

POLYMETHYLENE POLYPHENYL ISOCYANATE
POTASSIUM HYDROXIDE SOLUTION (SEE CAUSTIC POTASH SOLUTION)

iso-PROPANOLAMINE
PROPANOLAMINE (iso-, n-)
PROPIONIC ACID
iso-PROPYLAMINE
iso-PROPYL ETHER

PYRIDINE

SODIUM ALUMINATE SOLUTION

SODIUM CHLORATE SOLUTION (50% OR LESS)
SODIUM DICHROMATE SOL‘N (70% OR LESS)
SODIUM HYDROXIDE SOLUTION (SEE CAUSTIC SODA SOLUTION)

PRESDRP1
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TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20.0%
MAX
LIQUID
TRANSF
RATE
{MLTR)

1,000
(BBL/
HR)

0.006
0.004
0.004
0.004
0.004
0.004
0.003
0.005
0.008
0.004
0.004
0.003
0.004

0 006
0 004
0 003
0 004
0 004
0 004

0.003
0.004
0.004

0.003
0.004

0.019

0.004
0.006
0.003
0.004
0.004

0.00S
0.004
0.004
0.004

0.004
0.004
0.003

0.014

0 003
0 003

0 004
0 004
0 004
0 017
0 oo08
0 004

40.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

2,000
(BBL/
HR)

0.022
0.013
0.014
0.013
0.017
0.016
0.013
0.018
0.032
0.016
0.014
0.013
0.014

0 023
0 015
0 013
0 014
0 016
0 013

0.013
0.015
0.013

0.013
0.013

0.072

0.014
0.022
0.013
0.013
0.013

0.018
0.014
0.014
0.014

0.015
0.014
0.013

0.051

0.013
0.013

0.013
0.013
0.013
0.063
0.031
0,015

60.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

3,000
(BBL/
HR)

0.048
0.028
0.030
0.029
0.036
0.036
0.028
0.038
0.070
0.034
0.031
0.028
0.030

0 050
0 032
0 028
0 030
0 034
0 028

0 o028
0 032
0 028

0.028
0.028

0.158

0.031
0.047
0.028
0.028
0.029

0 038
0 030
0 030
0 031

0.032
0.030
0.028

0.112

0 028
0 028

0 028
0 028
0 029
0 138
0 068
0 033

80.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

4,000
(BBL/
HR)

0.085
0.049
0.052
0.050
0.062
0.062
0.048
0.067
0.121
0.05%9
0.054
0.048
0.052

0.086
0.055
0.048
0.081
0.058
0.049

0 048
0 056
0 049

0.048
0.049

0.277

0 054
0 082
0 048
0 049
0 050

0.066
0.052
0.052
0.054

0.056
0.053
0.048

0.197

0.048
0.048

0 048
0 048
0 050
0 241
0 119
0 057

100.0
MAX
LIQUID
TRANSF
RATE
(MLTR)

5,000
(BBL/
HR)

0.130
0.076
0.079
0.076
0.096
0.085
0.074
0.103
0.187
0.091
0.082
0.073
0.080

0.133
0.085
0.074
0.079
0.090
0.076

0.074
0.08S
0.075

0 074
0 07s

0.428

0.083
0.126
0.074
0.075
0.076

0.103
0.080
0.080
0.083

0 086
0 081
0 074

0.304

0 074
0 073

0 074
0 074
0 076
0 373
0 183
0 087



BARGE : C9706: CONOCO, INC.; E344¢

(SEE "TABLE IV" POR APPLICABLE CONDITIONS)

CARGO

SODIUM HYPOCHLORITE SOL'N (15% OR LESS)

SODIUM E SOLUTIONS (H2S 15 PPM OR LESS)
SODIUM SOLUTIONS (15 PPM<H2S<200 PPM)
SODIUM SOLUTIONS (H2S GREATER THAN 200 PPM)
SODIUM (56% OR LESS)

STYRENE

SULFURIC ACID

SULFURIC ACID, SPENT

1,1,2,2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE)
TETRAETHYLENEPENTAMINE

TETRAHYDROFURAN

1.1,2-TRICHLOROETHANE (VINYL TRICHLORIDE)
TRICHLOROETHANE (SEE 1,1,2-TRICHLOROETHANE)
TRICHLOROETHYLENE

1,2,3-TRICHLOROPROPANE

TRIETHANOLAMINE

TRIETHYLAMINE

TRIETHYLENETETRAMINE

UREA, AMMONIUM NITRATE SOL’N (CONTAINING MORE THAN 2% NH3)
VALERALDEHYDE (iso-, n-)

VALERALDEHYDE (iso-)

VALERALDEHYDE (n-)

VANILLAN BLACK LIQUOR (FREE ALKALI CONTENT 3% OR MORE)
VINYL ACETATE

VINYLTOLUENE

PRESDRP1
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TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

1,000
(BBL/
HR})

0.004
0.003
0.003

0.003
0.005
0.004

0.007
0.004
0.003
0.005
0.003

0.006
0.006
0.003

0.007
0.004

40.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

2,000
(8BL/
HR)

0.014
0.013
0.013

0.013
0.020
0.016

0.024
0.013
0.013
0.019
0.013

0.024
0.024
0.013

0.026
0.013

60.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

3,000
(BBL/
HR)

0.030
0.028
0.028

0 028
0 044
0 035

0.083
0.029
0.028
0.041
0.028

0.052
0.052
0.028

0 056
0 028

80.0%
MAX
LIQUID
TRANSF
RATE
(MLTR}

4,000
(BBL/
HR)

0.052
0.048
0.048

0.048
0.076
0.060

0.092
0.050
0.048
0.071
0.048

0.091
0.091
0.048

0 098
0 049

100.0
MAX
LIQUID
TRANSF
RATE
(MLTR)

5,000
(BBL/
HR)

0.075
0.074
0.073

0.073
0.117
0.093

0.142
0.077
0.074
0.110
0.074

0.140
0.240
0.074

0 151
0 075



TABLE V: SUMMARY OF PRESSURE DROP FROM MOST

REMOTE CARGO TANK TO VAPOR SHORE CONNECTION
BARGE:  C9706: CONOCO, INC.; E344 ceeseesmccccemnccnoraacmaecccceccecemaom—ea-
20.0% 40.0% 60.08  80.0% 100.0

MAX: MAX MAX MAX . MAX
€ LIQUID LIQUID LIQUID LIQUID LIQUID
H  TRANSF TRANSF TRANSF TRANSF TRANSP

(SEE "TABLE IV® FOR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATE

1 (MLTR)  (MLTR)  (MLTR)  (MLTR)  (MLTR)

s

1,000 2,000 3,000 4,000 5,000

CARGO . (eBL/ (BBL/ {BBL/ (BBL/  (BBL/
HR) ©  HR) HR) HR) HR)

________________________________________________ Assacecccemsssmnrr e crar s e FER B R e kL
METHYL STYRENE
METRYL STYRENE, INDENES, ALKYLBENZENE MIXTURES MIA
METHYLCYCLOHEXANE MCY 0.005 0.018 0.040 0.070 0.107
METHYLHEXANE (SAME AS HEPTANE) E
MONOETHANOLAMINE 0.004 0.013 0.028 0.048 0.074
MONOISOPROPANOLAMINE 0.004 0.013 0.028 0.049 0.075

MEA
NAPHTHALENE (MOLTEN) NTM  0.003  0.013  0.028  0.048  0.074
NEODECANOIC ACID NEA  0.P03  0.013  0.028  0.048  0.074
NITRILOTRIACETIC ACID NAR
NITROPHENOL (MOLTEN) NTP
M

NITROPROPANE (60%), NITROETHANE (40\') MIXTURE 0.004 0.015 0,033 0.056 0.087

NITROTOLUENE (o-,p-) NIT -  0.003 0.013 0.028 0.048 0.074
PARALDEHYDE PDH 0.012 0.045 0.099 0.272 0.267
POLYGLYCERINE, SODIUM SALT SOLN (CONTAINING 3% OR MORE SODIUM HYDROXIE) PGS

PROPIONALDEHYDE PAD 0.010 0.036 0.079 0.137 0.212
PROPIONIC ANHYDRIDE N PAH 0.004, 0,013 0.028 0.049 0.075
PROPIONITRILE PON 0.004  0.014 0.031 0.0s3 0.081
PROPYLAMINE (n-) ) PRA 0.010 0.036 0.079 0.138 0.213
PROPYLBENZENE 0.003 0.012 0.026 0.045 0.069
PYROLYSIS GASOLINE (GREATER THAN 5% BENZENE) GPY 0.008 0.029 0.063 0.109 0.168
PYROLYSIS RESIDUAL FUELS

SEWAGE, RAW SWR'

SODIUM SULFIDE (SOLID IN WATER) SDS

STYRENE 0.004 0.014 0.030 0.052 0.079

STY
STYRENE CRUDE STX. . 0.00& 0.014  0.030  0.052  0.079
STYRENE TAR STT

TETRAMETHYLBENZENE (1,2,3,5-) TTB  0.004  0.013  0.028  0.049  0.076
TOLUIDINE (o-) TLI  0.003  0.013  0.028 0.048  0.074
TRICHLOROBENZENE (1,2,4-) TCB ~ 0.004  0.013 0,028 0.048  0.074
TRIISOPROPANOLAMINE SALT OF 2,4-DICHLOROPHENOXY ACETIC ACID SOL’N
TRIPHENYLEORANE TPE
UNDECANOIC ACID DA
HYDROCARBON §-9 HFN

0.003 0.013 0.028 0.040 0.073
0.006 0.024 0.052 0.091 0.140

PRESDRP1 H -G



BARGE : C3706: CONOCO, INC.; E344

(SEE *TABLE IV® FOR APPLICABLE CONDITIONS)

CARGO

46 CFR SUBCHAPTER D, TABLE 30.25-1

Acetone
Acetophenone
Acetyl Tribtuyl Citrate

ispersion in Polyether Polyol

(3-6)ethoxylates
lates
lates

oxyamino condensate (3.2% or less)

lethanolamine solution
,8ec-)

AMYL ACETATE (iso-)

Amyl alcohol (iso-, n-, 8ec-, primary) (SEE ALSO IAA)
Amyl alcohol (n-)

Amyl alcohol (tert-)

AMYL ALCOHOL, PRIMARY

AMYL ALCOHOL, (sec-)
Amylene

AMYL ALCOHOL, (iso-)
Amyl Methyl Ketone
Amyl Tallate
Asphalt

ASPHALT BLENDING STOCKS: Roofers flux
ASPHALT BLENDING STOCKS: Straight run residue
Behenyl alcohol

Benzene Tricarboxylic acid Trioctyl Ester
Benzyl alcohol

Bicyclic Terpenel Polyamide galt

=X A

Y13 H:

IAA

ASP
ARF
ASR

BAL

Brake fluid base mixtures (containing Poly(2-8)alkylene (C2-C3) glycols, PolyalkyBFX

Butane

Butene, SEE BUTYLENE

Butene Oligomer

Butyl Acetate (iso-, n-)

BUTYL ACETATE (N-)

Butyl Acetate (sec-)

Butyl alcohol (iso-, n-, sec-, tert-)
BUTYL ALCOHOL (ISO-)

BUTYL ALCOHOL (N-)

BUTYL ALCOHOL (SEC-)

BUTYL ALCOHOL (TERT-)

Butyl Benzyl Phthalate

Butylene

Butylene Glycol

1,3-Butylene Glycol, SEE BUTYLENE GLYCOL
Butylene Polyglycol, SEE BUTYLENE GLYCOL
iso-Butyl Formate

n-Butyl Formate

Butyl Heptyl Ketone

Butyl Methyl Ketone,SEE METHYL BUTYL KETONE
Butyl Stearate

Butyl Toluene

Butyrolactone {(gamma)

PRESDRP1

BMX

BOL
BAX
BN
BTA

BHK

BUB
BLA

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE COMNECTION

20.0% 40.0% 60,0% 80.0% 100.0
MAX MAX MAX MAX MAX
LIQUID LIQUID LIQUID LIQUID LIQUID
TRANSF TRANSF TRANSF TRANSF TRANSF
RATE RATE RATE RATE RATE
(MLTR)  (MLTR) (MLTR) (MLTR)  (MLTR)
1,000 2,000 3,000 4,000 5,000
(BBL/ (BBL/ (BBL/ (BBL/ {BBL/
HR) HR) HR) HR) HR)
0.008 0.028 6 062 0 107 0.166
0.004 0.014 0 031 0 05¢ 0.083
0.005 0 019 0.042 0.073 0 112
0.004 0 014 0.030 0.052 0 079
0.004 0 014 0.030 0.052 0 079
0.004 0 013 0.029 0.050 0 077
0.004 0 013 0.029 0.050 0 073
0.004 0.013 0.029 0.050 0.077
0.004 0.013 0.029 0.050 0.077
0.004 0.013 0.029 0.050 0.077
0.004 0.013 0.028 0.049 0.075
0.004 0.014 0.031 0.054 0 083
0.004 0.015 0.032 0.056 0 086
0.005 0.017 0.037 0.064 0 098
0.004 0.014 0.031 0.054 0 082
0.004 0.014 0.031 0.054 0 082
0.004 0.014 0.029 0.051 o 078
0.004 0.015 0.032 0.056 0 086
0.005 0.018 0.03% 0.067 0 103
0.003 0.013 0.028 0.048 0 074
0.004 0.013 0.028 0.049 0.075



BARGE: C9706: CONOCO, INC.; E344

(SEE "TABLE IV® FOR APPLICABLE CONDITIONS)

CARGO

Calcium Alkylphenate
Calecium Alkyl Salicylate

Calcium Amino Nomyl Phenolate
Calcium Carboxylate

Caprolactam solutions

Carbon black bage

Cetyl alcohol (HEXADECANOL) SEE ALCOHOLS (C13 AND ABOVE)
Cetyl-Stearal alcohol

Cleaning apirit (unleaded)

Coal tar

Cumene

Cycloaliphatic resins

Cyclohexane

Cyclohexanol

1,3-Cyclopentadiene dimer (molten)
Cyclopentadiene polymers, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)
Cymene (para-)

Decahydronaphthalene

Decaldehyde (iso-)

Decaldehyde (n-)

Decane

Decene

Decyl alcohol (all isomers) (DECANOL)
DECYL ALCOHOL (iso-)

DECYL ALCOHOL (n-)

Decylbenzene (n-)

Detergent Alkylate

Diacetone alcohol

Dialkyl (C10-Cl4) Benzenes

Dialkyl (C7-C13) Phthalates

Dibutyl Carbinol

Dibutyl Phthalate (ortho-)
Dicyclopentadiene, SEE 1,3-CYCLOPENTADIENE DIMER {(MOLTEN)
Diethylbenzene

Diethylene Glycol

Diethylene Glycel Butyl Ether
Diethylene Glycol Butyl Ether Acetate
Diethylene Glycol Dibutyl Ether
Diethylene Glycol Diethyl Ether
Diethylene Glycol Ethyl Ether
Diethylene Glycol Ethyl Ether Acetate
Diethylene Glycol Methyl Ether
Diethylene Glycol Methyl Ether Acetate
Diethylene Glycol Phenyl Ether
Diethylene Glycol Phthalate

Di- (2-ethylhexyl)adipate
Di-(2-ethylhexyl)phthalate

Diethyl Phthalate

Diglycidyl Ether of Bisphenol A
Diheptyl Phthalate

Dihexyl Phthalate

Diisobutylcarbinol

Diisobutylene

Diisobutyl Ketone

Diisobutyl Phthalate

Diisodecyl Phthalate

Diisononyl Adipate

Diigononyl Phthalate

Diigoocytl Phthalate
Diisopropylbenzene (all isomers)
Diisopropyl Naphthalene

Dimethyl Adipate

PRESDRP1 }+°i;

c
H
R
I
s

DBZ

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20.0%

MAX
LIQUID
TRANSP

RATE
(MLTR)

1,000
(BBL/
HR)

0.004

0.004

0.006
0.004
0.004

0.004
0.004
0.003
0.003

0.004
0.003
0.003
0.003
0.003

0.004

0.004
0.004
0.003
0.003

0 003
0 003

0.004
0.005
0.004

0.004

40.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

2,000
(BBL/
HR)

0.013

0.014

0 022
0 013
0 014

0.013
0.013
0.013
0.013

0.013
0.013
0.013
0.013
0.013

0.013

0 014
¢ 013
0 013
0 013

0.013
0.013

0.013
0.018
0.013

0.013

60.0%

MAX
LIQUID
TRANSP

RATE
(MLTR)

3,000
(BBL/
HR)

0.028

0.031

0.048
0.028
0.029

0.028
0.028
0.028
0.028

0 028
0 028
0 o028
0 028
0 028

0.028

0.023
0.028
0.028
0.028

0.028
0.028

0 028
0 040
0 029

0.028

80.0%

MAX
LIQUID
TRANSF

RATE
{MLTR)

4,000
(BBL/
HR)

0.048

0.054

0 085
0 049
0 051

0 049
0 049
0 048
0 048

0.049
0.048
0.048
0.048
0.048

0.049

0.051
0.049
0.048
0.048

0.048
0.048

0.049
0.069
0.050

0.048

100.0
MAX
LIQUID
TRANSF
RATE
(MLTR)

5,000
(BBL/

0.074

0.084

0.130
0.075
0.078

0 075
0 075
0 074
0 073

0.076
0.074
0.074
0.074
0.074

0.075

0 078
0 075
0 074
0 074

0 074
0 074

0.075
0.106
0.077

0.074



BARGE : C9706: CONOCO, INC.; E344

(SEE "TABLE IV" FOR APPLICABLE CONDITIONS)

CARGO

Dimethylbenzene
Dimethyl Glutarate

Dimethyl Phthalate

Dimethyl Polysiloxane
2,2-Dimethylpropane-1,3-diol
Dimethyl Succinate

Dinonyl Phthalate

D1 (octylpheny) amine

Dioctyl Phthalate

Dipentene

Diphenyl

Diphenyl, Diphenyl Ether mixture
Diphenyl Ether

Diphenyl Ether, Biphenyl Ether mixture
Dipropylene Glycol

Dipropylene Glycol Dibenzoate
Dipropylene Glycol Methyl Ether
DISTILLATES: Flashed feed stocks
DISTILLATES: Straight run
Ditridecyl Phthalate

Diundecyl Phthalate

Dodecane (all isomers)

Dodecanol

Dodecene (all isomers)

DODECENE

Dodecylbenzene

Dodecyl Phenol

Drilling mud (low toxicity) (if flammable or combustible)/
Epoxylated linear alcohols, C11-C15
Ethane

2-Ethoxyethanol

2-Bthoxyethyl Acetate

Ethoxylated alcohols, C11-C15,SEE THE ALCOHOL POLYETHOXYLATES
Ethoxy Triglycol (crude)

Ethyl Acetate

Ethyl Acetoacetate

Ethyl alcohol (ETHANOL}

Ethyl Amyl Ketone

Ethyl Benzene

Ethyl Butanol

Ethyl Butyrate

Ethyl Cyclochexane

Ethylene

Ethylene Carbonate

Ethylene Glycol

Ethylene Glycol Acetate

Ethylene Glycol Butyl Ether
ETHYLENE GLYCOL BUTYL ETHER ACETATE
Ethylene Glycol Ether Acetate
Ethylene Glycol Tert-Butyl Ether
Ethylene Glycol Diacetate

Ethylene Glycol Dibutyl Ether
Ethylene Glycol Ethyl Ether, SEE 2-ETHOXYETHANOL
Ethylene Glycol Ethyl Ether Acetate, SEE 2-ETHOXYETHYL ACETATE
Ethylene Glycol Isopropyl Ether
Ethylene Glycol Methyl Butyl Ether
Ethylene Glycol Methyl Ether
Ethylene Glycol Methyl Ether Acetate
Ethylene Glycol Phenyl Ether

Bthylene Glycol Phenyl Ether, Diethylene Glycol Phenyl Ether mixture

Ethylene-Propylene Copolymer (in liquid mixtures)
Ethyl-3-Ethoxypropionate

PRESDRP1

M=o

EDX

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20.0% 40.0% 60.0% 80.0% 100.0
MAX MAX MAX MAX MAX
LIQUID LIQUID LIQUID LIQUID LIQUID
TRANSF  TRANSF TRANSF TRANSF  TRANSF
RATE RATE RATE RATE RATE
(MLTR) (MLTR) (MLTR) {MLTR) (MLTR}

1,000 2,000 3,000 4,000 5,000
(BBL/ (8BL/ (BBL/ (BBL/ (8BL/
HR) HR) HR) HR) HR)

0.003 0.013 0.028 0.048 0.073

0.004 0.013 0.028 0.048 0.074

0 003 0.013 0 028 0.048 0.073
0 004 0.013 0 028 0.049 0.075
0 003 0.012 0 028 0.048 0.074
0 003 0.013 0 028 0.048 0.074
0 003 0.013 0 028 0.048 0.074

0.004 0.013 0.028 0.049 0.075

0.005 0.018 0 040 0.069 0.106
0.0058 0.018 0 040 0.069 0.106

0 003 0 013 0 o028 0.048 0 074
0 003 0 013 0 028 0.048 0 074
0 012 0 044 0 097 0.169 0 262

0.003 0.013 0 028 0 048 0.073
0.006 0.023 0 050 0 087 0.133
0.004 0.013 0 029 0 050 0.077
0.004 0.016 0 035 0 061 0.094
0.004 0.014 0 031 0.053 0 082
0.004 0.013 0 028 0.0498 0 075
0.004 0.016 0 034 0.058 0 050
0.004 0.014 0 031 0.083 0 081

0.003 0.013 0.028 0.048 0.073

0.004 0.013 0.028 0.049 0.075

0.003 0.013 0.028 0.048 0.074

0.003 0.013 0.028 0.048 0.074

0.003 0.013 0.028 0.048 0.074



BARGE: C9706: CONOCO, INC.; E344

(SEE "TABLE IV® FOR APPLICABLE CONDITIONS)

CARGO

2-Ethylhexaldehyde, SEE OCTYL ALDEHYDES

2-Ethylhexanocic acid

2-Ethylhexanol, SEE OCTAROL (ALL ISOMERS)

Ethylhexoic acid, SEE 2-ETHYLHEXANOIC ACID

Bthyl Hexyl Phthalate (SEE ALSO DI 2-ETHYLHEXYL PHTHALATE)
Ethyl Hexyl Tallate

Ethyl Propionate

Ethyl Toluene

Fatty acid (saturated, C13 and above)

Fatty acid Amides

Formamide

Furfuryl Alcohol

Gas o0il, cracked

GASOLINE BLENDING STOCKS: Alkylates

GASOLINE BLENDING STOCKS: Reformates

GASOLINES: Automotive (containing not over 4.23 grams lead per gallon)

GASOLINES: Aviation (contalning not over 4.86 grams lead per gallon) Aviation

GASOLINES: Casinghead (natural)
GASOLINES: Polymer

GASOLINES: Straight run
Glycerine

Glycerol, SEE GLYCERINE
Glycerol Polyalkoxylate
Glycerol Triacetate

Glycidyl Ester of Tertiary Carboxylic acid, SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACI

Glycidyl Ester of Tridecyl Acetic acid
Glycidyl Ester of Versatic acid, SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID
Glycol Diacetate, SEE ETHYLENE GLYCOL DIACETATE
Glycols, Resins and Solvents mixtures

Gylcol Triacetate, SEE GLYCERYL TRIACETATE
Glyoxal solution (40% or less)

Grease

Heptadecane

Heptane (all isomers) (METHYHEXANE)

HEPTANE (N-)

Heptanoic acid

Heptanol (all isomers)

HEPTANOL

Heptene {all isomers)

HEPTENE (1-)

Heptyl Acetate

Herbicide (Cl15 -H22 -NO2 -CI), SEE METOLACHLOR
Hexaethylene Glycol

Hexamethylene Glycol

Hexamethylenetetramine solutions

Hexane (all isomers)

HEXANE

Hexanoic acid

Hexanol

Hexene (all isomers)

HEXENE (1-)

HEXENE (2-}

Hexyl Acetate

Hexylene Glycol

Hog Grease, SEE LARD

2-Hydroxy-4- (methylthio)butanoic acid
HYDROCARBON 5-9 (MOVED TO SUB-O, NON TABLE 151, 6/24/95)
Hydroxy terminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED/
Isophorone

JET FUELS: JP-1 (Kerosene)

JET FUELS: JP-3

JET FUELS: JP-4

PRESDRP1

nHIXIO

EHO

EHE

FAM
FAL

GAT
GAV

GPL
GSR
GCR

GLT

HPX

E

HPE

BEEE

y8§ 5F HEHEEE

[
o
]

TABLE V: SUMMARY OF PRESSURE DROP PROM MOST
REMOTE CARGO TANK TO VAPOR SHORE COMNECTION

20.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

1,000
{BBL/
HR)

0.004

0.003

0.004
0.004

0 oo3
0 004

0.014
0.014
0.014
0.014
0.014
0.014
0.014
0.003

0 005
0 005
0 003
0 004
0 004
0 005
0 005
0 004

0.008
0.008
0.003
0.004
0.008
0.009
0.009

0.003

0 003
0 004
0 012
0 006

40.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

2,000
{BBL/
HR)

0.013

0.013

0.016
0.014

0.013
0.013

0.052
0.052
0.052
0.052
0.052
0.052
0.052
0.013

0 019
0 019
0 013
0 013
0 013
0 020
0 020
0 013

0.029
0.029
0.013
0.015
0.031
0.032
0.032

0.013

0 013
0 013
0 046
0 023

60.0%
MAX
LIQUID
TRANSF
RATE
(MLTR)

3,000
(BBL/
HR)

0.029

0.028

0 038
0 029

"0.028
0.028

0.114
0.114
0.114
0.114
0.114
0.114
0.114
0.028

0.041
0.041
0.028
0.028
0.028
0.043
0.042
0.028

0.064
0.064
0.028
0.033
0.069
0.070
0.070

0.028

0.028
0.02%
0.100
0.050

80.0%
MAX
LIQUID
TRANSF
RATB
(MLTR}

4,000
(BBL/
HR)

0.0s80

0.048

0.061
0.051

0.048
0.048

0.200
0.200
0.200
0.200
0.200
0.200
0.200
0.048

.071
071
.048
.048
.048
0.075
0.074
0.049

[~ =N =~ Y - Y -

0.112
0.112
0.048
0.0587
0.120
0.122
0.122

0.048

0.048
0.049
0.175
0.086

100.0
MAX
LIQUID
TRANSF
RATE
(MLTR)

5,000
(BBL/
HR)

0.076

0.074

0.094
0.078

0 074
0 074

0.309
0.309
0.309
0.309
0.309
0.309
0.309
0.073

0.110
0.110
0.074
0.074
0.074
0.115
0.114
0.076

0.172
0.172
0.074
0.088
0.184
0.188
0.188

0.073

0.074
0.076
0.270
0.133



BARGE : C9706: CONOCO, INC.; E344

(SEE "TABLE IV" FOR APPLICABLE CONDITIONS)

CARGO

JET FUELS: JP-S (Kerosene, heavy)

JET FUELS: JP-8

Kerosene

Lactic acid

Lard

Latex, liquid synthetie, including: Styrene-Butadien rubber

Latex, liquid synthetic, including: Carboxylated Styrene-Butadien Copolymer

Magnesium Nonyl Phenol Sulfide
Magnesium Sulfonate

Maleic Anhydride Copolymer
2-Mercaptobenzothiazol (in liquid mixtures)
Methane

3-Methoxy-1-Butanol

3-Methoxybutyl Acetate

1-Methoxy-2-Propyl Acetate

Methoxy Trigylcol, SEE TRIETHYLENE GLYCOL METHYL ETHER
Methyl Acetate

Methyl Acetoacetate

Methyl alcohol (SEE METHANOL)

Methyl Amyl Acetate

Methyl Amyl alcohol

Methyl Amyl Ketone

Methyl Butanol, SEE THE AMYL ALCOHOLS
Methyl Butenol

Methyl n-Butyl Ketone

Methyl Butynol

Methyl Butyrate

Methyl Ethyl Ketone

Methyl Formal (DIMETHYL FORMAL)

Methyl Heptyl Ketone

Methyl Isobutyl Carbinol, SEE METHYL AMYL ALCOHOL
Methyl Isobutyl Ketone
3-Methyl-3-Methoxybutanol
3-Methy1-3-Methoxybuty1 Acetate

1-Methyl Naphthalene

Methyl Pentene

2-METHYL-1 - PENTENE

S<~METHYL-1-PENTENE

N-Methyl-2-Pyrrolidone

Methyl Tert-Butyl Ether (MTBE)

Metolachlor

Mineral spirits

Myrcene

NAPHTHA: Aromatic (Having less than 10% Benzene)
NAPHTHA: Cracking fraction

NAPHTHA: Heavy

NAPHTHA: Paraffinic

NAPHTHA: Petroleum

NAPHTHA: Solvent

NAPHTHA: Stoddard solvent

NAPHTHA: Varnish makers’ and painters’ (75%)
Naphthalene Sulfonic acid-Pormaldehyde Copolymer, Sodium salt solution
Naphthenic acid

Nonane {all isomers)

NONANE

Nonanoic acid (all iaomers)

Nonanoic, Tridecanoic acid mixture

Nonene

Nonyl alcohol (all isomers)

NONYL ALCOHOL

NONYL ALCOHOL (iso-)

Nonyl Methacrylate Monomer

o

H -1

PRESDRP1

[«
H
R
I
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:

REREESESE §

MBL
MBK
MBY
MBU
MEK

EHE

MIK

MPN

MPY
MBE

MNS

Nss

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20,0% 40.0% 60.0% 80.0% 100.¢C
MAX MAX MAX MAX MAX
LIQUID LIQUID LIQUID LIQUID LIQUID
TRANSF TRANSF TRANSF TRANSF  TRANSF
RATE RATE RATE RATE RATE
(MLTR} (MLTR) (MLTR) (MLTR) (MLTR)

1,000 - 2,000 3,000 4,000 5,000
(BBL/ (BBL/ (BBL/ (BBL/ (BBL/
HR) HR) HR) HR) HR}

0.007 0.025 0,054 0.094 0.144

0 005 0.017 0.036 0.063 0 097
0 004 0.014 0.030 0.052 0 080
0 004 0.014 0.030 0.052 0 073

0 004 0.015 0.033 0.057 0.087

0.004 0.016 0.034 0.059 0 092
0.006 0.021 0.045 0.079 01121
0,013 0.051 0.111 0.194 0 300
0.004 0.013 0.028 0.049 0 075

0.004 0.015 0.034 0.058 0.090

0.003 0.013 0.028 0.048 0.074

0.007 0.027 0.058 0.102 0.156
0.005 0.033 0.072 0.125 0.192

0.003 0.013 0.028 0.048 0.074

0.004 0.013 0 029 0.050 0 077
0.004 0.013 0 029 0.050 0 077

0.004 0.013 0.029 0.050 0.076
0.004 0.013 0.029 0.050 0.077
0.004 0.013 0.029 0.050 0.077

0.004 0.014 0.029 0 051 0.078
0.004 0.014 0.029 0 051 0.078

0 004 0.014 0.030 0 052 0.079
0 004 0.013 0.028 0 049 0.075
0 004 0.013 0.028 0 049 0.075
0 004 0.013 0.028 0 049 0.075



BARGE: C9706: CONOCO, INC.; E344

(SEE "TABLE IV® FOR APPLICABLE CONDITIONS)

CARGO

Nonyl Phenol

Nonyl Phenol Poly(4-12)ethoxylates
Nonyl Phenol Sulfide (90% or less)
Noxious liquid, N.O.S.
Non-Noxious liquid, N.0.S. (18)
Octadecene

Octadecencamide solution (Oleamide)

Octane (all isomers)

OCTANE

Octanoic acid (all isomers)

Octanol (all isomers)

OCTANOL

Octene (all isomers)

OCTENE (1-)

Octyl Acetate

Octyl alcohol (iso-, n-) (all isomers), SEE OCTANOL (ALL ISOMERS)
OCTYL ALCOHOL

Octyl Aldehydes

Octyl Decyl Adipate

Octyl Epoxytallate

Octyl Phthalate. SEE DI- (2-ETHYLHEXYL) PHTHALATE

OIL, EDIBLE: Babassu

OIL, EDIBLE: Beechnut

OIL, EDIBLE: Castor

OIL, EDIBLE: Cocoa butter

OIL, EDIBLE: Coconut

OIL, EDIBLE: Cod liver

OIL, EDIBLE: Corn

OIL, EDIBLE: Cottonseed

OIL, EDIBLE: Fish, N.0.S.

OIL, EDIBLE: Grapeseed

OIL, EDIBLE: Groundnut

OIL, EDIBLE: Hazelnut

OIL, EDIBLE: lLard

OIL, EDIBLE: Maize

OIL, EDIBLE: Mugtard seed

OIL, EDIBLE: Nutmeg Butter

OIL, EDIBLE: Olive

OIL, EDIBLE: Palm

OIL, EDIBLE: Palm kernel

OIL, EDIBLE: Peanut

OIL, EDIBLE: Poppy

OIL, EDIBLE: Raisin seed

OIL, EDIBLE: Rice bran

OIL, EDIBLE: Safflower

OIL, EDIBLE: Salad

OIL, EDIBLE: Sesame

OIL, EDIBLE: Soya bean

OIL, EDIBLE: Sunflower, SEE SUNFLOWER SEED

OIL, EDIBLE: Sunflower seed

OIL, EDIBLE: Tucum

OIL, EDIBLE: Vegetable, N.O.S.

OIL, EDIBLE: Walnut

OIL, FUEBL: No. 1 (Kerosene)

OIL, FUEL: No. 1-D
OIL, FUEL: No. 2
OIL, FUEL: No. 2-D
OIL, FUEL: No. 4
OIL, FUEL: No. §
OIL, FUEL: No.
0IL, MISC: Absorption
OIL, MISC: Aliphatic

N

PRESDRP1

H-12
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(17) ("Trade name,® contains"principal components"), Category
("Trade name, " contains principal components®), Appen

OFS

OLD

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20.0% 40.0% 60.0% 80.0% 100.0
MAX MAX MAX MAX MAX
LIQUID LIQUID LIQUID LIQUID LIQUID
TRANSF TRANSF TRANSF TRANSF  TRANSF
RATE RATE RATE RATE RATE
(MLTR) (MLTR) (MLIR) {MLTR) (MLTR)
1,000 2,000 3,000 4,000 5,000
(BBL/ (BBL/ (BBL/ (8BL/ (BBL/
HR) HR) HR}) HR) HR)
0.003 0.013 0.028 0.048 0.074
0.004 0.015 0.032 0 056 0.086
0.004 0.015 0.032 0 056 0.086
0,003 0.013 0.028 0 048 0.074
0.003 0.013 0.028 0 048 0.074
0.003 0.013 0.028 0 048 0.074
0.004 0.015 0.033 0 057 0.088
0.004 0.015 0.033 0 058 0.089
0 003 0 013 0.02¢ 0 048 0.074
0 003 0 013 0.028 0 048 0.074
0.004 0.016 0.035 0.060 0.093
0.004 0.013 0 o028 0 049 0 075
0.004 0.013 0 028 0 049 0 075
0.004 0.013 0 o028 0 049 0 075



BARGE :

C9706: CONOCO, INC.; E344

(SEE "TABLE IV" FOR APPLICABLE CONDITIONS)

oIL,
oIL,
oIL,
o1L,
Oo1L,
OIL,
OIL,
o1L,
0o1IL,
OoIL,
o1L,
o1L,
OoIL,
OIL,
oI1L,
OI1L,
o1L,
OIL,
0IL,
oIL,
OIL,
OIL,
OIL,
oIL,
OIL,
oIL,
OIL,
OIL,
olIL,
0IL,
OIL,
OIL,
OoIL,
OIL,
o1IL,
o1L,
oIL,
OIL,
OlL,
OIL,

MISC:
MISC:
MISsC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISsC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:

: Animal, N.O.S.
: Aromatic
¢ Aviation F2300

Clarified
Coal

Crude
Diesel

Gas, low pour

Gas, low sulfur
Heartcut distillate
Lanolin

Linseed

Lubricating

Mineral

Mineral seal

Motor

Neatsfoot

Oiticica

Palm oil, fatty acid Methyl Ester

Palm oil, Methyl Ester, SEE SEE PALM

Penetrating
Perilla

Pilchard

Pine

Range

Residual

Resin

Resinous petroleum
Road

Rosin

Seal

Soapstock

Soya bean (epoxidized)
Sperm

Spindle

Spray

Tall

Tall, fatty acid
Tanner's
Transformer

Tung
Turbine

Whale

White (mineral)
Wood

alpha-Olefins (C13 - C18)
Olefins (C13 and above, all isomers)

Oleic acid
Oleyl alcohol {OCTADECENOL) ,

Organic Amine 70, SEB AMINOETHYLDIETHANOLA
Palm Stearin
n-Paraffins (C10 - C20)

Pentadecanol, SEE SEE ALCOHOLS (C13 AND ABOVE)

Pentaethylene Glycol
Pentaethylenehexamine
Pentane (all isomers)

PRESDRP1

OIL, FATTY ACID METHYL ESTER

SEE ALCOHOLS (C13 AND ABOVE}
+ AMINOETHYL-ETHANOLAMINE SOLUTION

H-i3

xRN

oIL
oDs

oLB

ONF
OPE

OPE
OPT

OPI
ORG
ORS

ORD

ols

333348888

E g

PMS
PFN
PDC

PEP
PTY

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

1,000
(BBL/

0.004
0.004

0.003

0.003

0.004

0.003

0.018

40.0%

MAX
LIQUID
TRANSF
RATE
(MLTR)
2,000
(BBL/
HR)

0.013
0.014

0.013

0.013

0.014

0.013

0.068

60.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)
3,000
(BBL/
HR)

0.028
0.031

0.028

0.028

0.030

0.028

0.150

80.0% 100.0
MAX MAX
LIQUID LIQUID
TRANSF  TRANSF
RATE RATE
(MLTR) (MLTR)
4,000 5,000
(BBL/ (BBL/
HR) HR)
0.049 0.075
0.054 0.083
0.048 0.074
0.048 0.074
0.052 0.080

0.048 0.074
i
0.262 0.405



BARGE : C€9706: CONOCO, INC.; E344
(SEE "TABLE IV* FOR APPLICABLE CONDITIONS)
CARGO
PENTANE (igo-)
PENTANE (n-)

Pentanoic acid
Pentene (all isomers)
PENTENE (1-)
Petrolatum
1-Phenyl-1i-Xylyl Ethane
Phosphosulfurized Bicyclic Terpene
Phthalate Plasticizers, SEE INDIVIDUAL PHTHALATES
Pinene
de Amine
kylene Glycol Monoalkyl Ethers mixtures

Polybutadiene, Hydroxyl terminated
Polybutene

Polydimethylsiloxane

Polyethylene Glycol

Polyethylene Glycol Dimethyl Ether
Polyglycerol

Polyisobutylene, SEE POLYBUTENE
Polymerized Esters

Poly (20) oxyethylene Sorbitan Monooleate
Polypropylene

Polypropylene Glycol
Polypropylene Glycol Methyl Ether
Polysiloxane

Polystyrene Diakyl Maleate
Potassium Oleate

Propane

n-Propoxypropanol

Propyl Acetate (isgo-)

Propyl Acetate (n-)

Propyl alcohol (iso-)

Propyl alcohol (n-)

Propylbenzene (n-)
iso-Propyleyclohexane

Propylene

Propylene-Butylene Copolymer
Propylene Dimer

Propylene Trimer
Pseudocumene, SEE TRIMETHYLBENZENES

Rum

Sodium Acetate, Glycol, water solutions
Sodium Acetate golution

Scdium Benzoate solution

Sodium Sulfonate

Stearic acid

Stearyl alcohol (Octadecanol)

Sulfolane

Tallow

Tallow alcohol, SEE ALCOHOLS (C13 AND ABOVE)
Tallow fatty acid

Tallow Alkyl Nitrile

Tetradecanol

1-Tetradecene, SEE THE OLEFIN OR ALPHA-OLEFIN ENTRIES

PRESDRP1

0D n

IPT
PTA

CEEE

PIN

PPX
PAO

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE COMNECTION

20.0%
MAX
LIQUID
TRANSP
RATE
(MLTR)

1,000
(BBL/
HR)
0.025
0.017

0.021
0.021

0.004

0.004

0.003
0.004

.005
. 008
.005
.004
-004
.003

o000 O0OOC

0.003

0.004

0.003

0.003

40.0%

MAX
LIguip
TRANSF

RATE
(MLTR)

2,000
(BBL/
HR)

60.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

3,000
(BBL/
HR)

80.0%
MAX
LIQUID
TRANSP
RATE
(MLTR)

4,000

(BBL/

HR)

100.0
MAX

LIQUID
TRANSF

RATE

(MLTR)

5,000
(BBL/
HR)

0.094
0.066

0.081
0.082

0.014

0.013

0.013
0.014

0.017
0.017
0.017
0.014
0.013
0.013

0.013

0.014

0.013

0.013

0.013

0.206
0.146

0.179
0.179

0.030

0.0239

0.028
0.031

0.037
0.038
0.037
0.031
0.029
0.028

0.028

0.032

0.028

0.028

0.028

0.362
6.256

0.313
0.313

0.052

0.050

0.048
0.054

0.06S
0.065
0.064
0.054
0.050
0.048

0.048

0.053

0.048

0.048

0.048

0.561
0.396

0.485
0.485

0.080

0.077

0.074
0.083

0.100
0.100
0.098
0.083
0.077
0.074

0.074

0.082

0.073

0.074

0.074



BARGE : C9706: CONOCO, INC.; E344

(SEE "TABLE IV®* FOR APPLICABLE CONDITIONS)

CARGO

Tetradecylbenzene

Tetraethylene Glycol

Tetrahydronaphthalene

Tetrapropylbenzene, SEE ALKXYL (C9-C17) BENZENES
Toluene

Triaryphosphate

Tributyl Phosphate

Tricresyl Phosphate (less than 1% of the ortho isomer)
Tridecane

Tridecanoic acid

Tridecanol, SEE ALCOHOLS (C13 AND ABOVE)
1-Tridecene

Tridecylbenzene

Triethylbenzene

Triethylene Glycol

Triisococtyl Trimellitate
Triiscpropanolamine
Trimethylbenzenes (all isomers)
TRIMETHYL BENZENE (1,2,5-)
TRIMETHYL BENZENE (1,2,3-)

Tripropylene Glycol Methyl Ether
Trixylenyl Phosphate
Turpentine

Turpentine substitute (White spirit), SEE WHITE SPIRIT (LOW (15-20%) AROMATIC)

Undecanol
Undecene (1-)

Undecyl alcohol

Undecylbenzene

Vinyl Acetate-fumerate Copolymer
Waxes:

WAXES: Candelilla

WAXES: Carnauba

WAXES: Paraffin

WAXES: Petroleum

White spirit, SEE WHITE SPIRIT (LOW (15-20%) AROMATIC)
White spirit (low (15 - 20%) aromatic)
Wine, SEE ALCOHOLIC BEVERAGES, N.O.S.
Wool grease

Xylenes (ortho-, meta-, para-)

XYLENE (M-)

XYLENE (0-)

XYLENE (P-)

XYLENOL

Zinc Dialkyldithiophosphate

PRESDRP1

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

20.0%
MAX
C  LIQUID
H  TRANSF
R RATE
I (MLTR)
S
1,000
(BBL/
HR)
rEe .o
TBD
6 0.003
THN 0.004
TOL 0.004
TBP
TCP 0.003
TRD 0.003
TDN 0.003
™DC 0.003
TRB
TEB 0.003
TEG 0.003
TGD
TGE
TPS 0.003
TIP
TRE 0.004
™ 0.004
™D 0.004
T™E 0.004
TPR
T™P
TGC
TGM
TRP
TPT
uDe 0.004
UND 0.003
UDB
WAX
WAX,
WAX,
WSL
XLX 0 004
XIM 0 004
X0 0 004
XLP 0 004
XYL 0 004

40.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

2,000

(BBL/
HR)

0.013
0.013
0.016

0.013
0.013

o

013
0 013

o

.013
0.013

.013
.013
.013
.013

Oooco

0.013
0.013

0.014
0.014
0.014
0.014
0.013

60.0%

MAX
LIQUID
TRANSF

RATE
(MLTR)

3,000

(BBL/
HR)

0.028
0.028

0.035

L-]

028
0 o628

0.028
0.028

0 028
0 028

0.028

028
028
028
028

CooCco

0 028
0 028

0.030
0.030
0.030
0.030
0.028

80.0%

MAX
LIQUID
TRANSP

RATE
(MLTR)

4,000
(BBL/

0 048
0 D48

0.048
0.048

0 048
0 048

0.048

049
049
049
049

OO O0O0O

0.049
0.048

0 053

0 052

100.0
MAX
LIQUID
TRANSF
RATE
{MLTR)

5,000
(BBL/
HR)

0.074
0.074

0.093

0 074
0 074

0.074
0.074

0.074
0.074

0.074

0.076
0.076
0.076
0.076

0.074
0.074

0.081
0.081
0.073
0.081
0.075



BARGE: C9706: CONOCO, INC.; E344

(SEE "TABLE IV" FOR APPLICABLE CONDITIONS)

46 CFR SUBCHAPTER D, BUT NOT TABLE 30.25-1

AROMATIC RESIN OIL 60
AROMATIC RESIN OIL 80
AROMATIC RESIN OILS

TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE CONNECTION

80.0% 100.0
MAX MAX
LIQUID LIQUID
TRANSF  TRANSF
RATE RATE

0.003
0.003

0.013
0.013

0.028
0.028

0.048 0.074
0.048 0.074

PRESDRP1

H-lt



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE : C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET" MAX LIQUID TRANSPER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

CARGO

46 CFR SUBCHAPT O, TABLE 151

ACETIC ACID

ACETIC ANHYDRIDE

ACETONITRILE

ACRYLIC ACID

ACRYLONITRILE

ADIPONITRILE

ALUMINUM SULFATE SOLUTION

AMINOETHYLETHANOLAMINE
ITE SOLN (70% OR LESS)
IDE (28% OR LESS NH3)
(COAL TAR FRACTION)

(W/10% BENZENE OR MORE)
OR MORE)
0% BENZENE OR MORE)

n-BUTYL ACRYLATE

BUTYL ACRYLATE (SEE ISO- & N- BUTYL ACRYLATE)
BUTYL METHACRYLATE

i80-BUTYRALDEHYDE

n-BUTYRALDEHYDE

BUTYRALDEHYDES (CRUDE)

BUTYRALDEHYDE (1S0-, N-)

CAMPHOR OIL (LIGHT)

CARBON TETRACHLORIDE

CAUSTIC POTASH SOLUTION

CAUSTIC SODA SOLUTION

CHLOROBENZENE

CHLOROFORM

CHLOROSULFONIC ACID

COAL TAR NAPHTHA SOLVENT

CREOSOTE (COAL TAR)

CREOSOTE (WOOD)

CRESOLS (ALL ISOMERS)

CRESOLS WITH LESS THAN 5% PHENOL (SEE CRESOLS (ALL ISOMERS)
CRESOLS WITH 5% OR MORE PHENOL (SEE PHENOL)
CRESYLATE SPENT CAUSTIC

CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC
CROTONALDEHYDE

CYCLOHEXYLAMINE

DECYL ACRYLATE (iso-, n-)

DICHLOROBENZENE (ALL ISOMERS)

1, 1-DICHLOROETHANE

2,2-DICHLOROETHYL ETHER

DICHLOROMETHANE (ALSC KNOWN AS METHYLENE CHLORIDE)
2,4-DICHLOROPHENOXYACETIC ACID DIETHANOLAMINE SALT SOLUTION
2,4-DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION
2,4 -DICHLOROPHENOXYACETIC ACID, TRIISOPROPANOLAMINE SALT SOLUTION
1,1-,1,2- OR 1,3- DICHLOROPROPANE

1,3-DICHLOROPROPENE

DICHLOROPROPENE, DICHLOROPROPANE MIXTURES

I-l

SPILLVLV

{MDWP)
(Pa/v)
(Pp/v)
{TMLTR)
(Qw) max

he~oxn

LIQUID
SPECIFIC

3.000
1.750
1.500
5,000
6,750

CARGO
MAX

GRAVITY LIQUID
TRANSFER TRANSFER

(1)

1.05
1.08
0.78
1.05
0.81

1.76
1.03
1.44

0.88
0.64
0.84
0.84
0.88
0.90
0.90
0.68
0.80
0.80
0.82
0.82
0.92
1.59
1.50
1.50
1.11
1.48
1.79
o.88
1.07
1.07
1.08
1.05
1.07
1.55
(TAR ?)
0.85
0.95
0.87

1.30
1.18
1.22
1.32

RATE
Q1)

(BPH)

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

S,000
5,000
5,000
$,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
$,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000

5,000
5,000
5,000
S,000
S, 000
5,000
5,000
5,000

5,000
5,000
5,000

PSIG
PSIG
PSIG
BPH
BPH

EQUIVALVENT
WATER
LIQUID

RATE

Qw=(Q1) *SG1*.5 "

(BPH)

5,123
5,203
4,416
5,123
4,500
4,873
6,633
5,070
6,000

4,688
4,583
4,583
4,583
4,690
4,741
4,743
4,690
4,481
4,472
4,528
4,528
4,804
6,305
6,124
6,124
5,268
6,083
6,690
4,690
5,172
5,172
5,123
5,123
5,172
6,225

4,610
4,873
4,664
4,717
5,701
5,431
5,523
5,745

385
545
S 500

Qw<a (Qw) max



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE : C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS (MDWP) 3.000 PSIG
SPILL VALVE SET PRESSURE (Ps/v) 1.750 PSIG
CARGO TANK P/V SETTING (Pp/v) 1.500 PSIG
"TARGET" MAX LIQUID TRANSFER RATE (TMLTR) 5,000 BPH
SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE (Qw) max 6,750 BPH

C LIQUID CARGO  EQUIVALVENT

H SPECIFIC  MAX WATER

R GRAVITY LIQUID LIQUID Qwc= (Qw) max

1 TRANSFER  TRANSFER

s RATE RATE

CARGO (1) (Ql)  Qw=(Ql)+*sG1*.s
{BPH) (BPH)
................ ..-------.-_---_----------_--_-------------- TEY SERTROEE ceRcscce cvccvesssscces ea

2,2-DICHLOROPROPIONIC ACID bow
DIETHANOLAMINE DEA 1 09 5 000 5,220 OK
DIETHYLAMINE DEN omn S 000 4,213 OK
DIETHYLENETRIAMINE DET 0 96 5 000 4,899 OK
DIETHYL ETHER, SEE ETHYL ETHER DEH
DIISOBUTYLAMINE DBU  0.75 5,000 4,330 OK
DIISOPROPANOLAMINE DIP 0.98 5,000 4,950 oK
DIISOPROPYLAMINE DIA 0.72 5,000 4,243 oK
N, N-DIMETHYLACETAMIDE DAC 0.95 5,000 4,873 oK
DIMETHYLETHANOLAMINE DMB 0.89 5,000 4,727 oK
DIMETHYLFORMAMIDE DMF 0.95 5,000 4,873 OK
1,4 -DIOXANE DOX 1.04 5,000 5,099 OK
DI-N-PROPYLAMINE DNA 0.74 5,000 4,301 oK
ETHANOLAMINE MEA  1.02 5,000 5,050 oK
ETHYL ACRYLATE EAC 0.93 5,000 4,822 0K
ETHYLAMINE SOLUTION (72% OR LESS) EAN 0.80 5,000 4,472 oK
N-ETHYLBUTYLAMINE EBA 0.74 5,000 4,301 oK
N-ETHYLCYCLOHEXYLAMINE ECC 0.86 5,000 4,637 OK
ETHYLENE CYANOHYDRIN ETC 1.04 5,000 5,099 oK
ETHYLENEDIAMINE EDA 0.91 5,000 4,770 OK
ETHYLENE DIBROMIDE EDB 2,17 4,582 6,750 oK
ETHYLENE DICHLORIDE EDC 1.26 5,000 5,612 oK
ETHYLENE GLYCOL PROPYL ETHER EGP 0.91 5,000 4,770 oK
2-ETHYLHEXYL, ACRYLATE EAI 0.89 5,000 4,717 OK
ETHYLIDENE NORBORNENE ENB 0.90 5,000 4,743 oK
ETHYL METHACRYLATE E™ 0.92 5,000 4,796 oK
2-ETHYL-3-PROPYLACROLEIN EPA 0.85 5,000 4,610 oK
FERRIC CHLORIDE SOLUTIONS FCS
FORMALDEHYDE SOLUTION (37% TO 50%) ™S 1.13 5,000 5,315 oK
FORMIC ACID FMA 1.22 5,000 5,523 OK
FURFURAL FFA 1.20 S,000 5,477 oK
GLUTARALDEHYDE SOLUTION (50% OR LESS) GTA
HEXAMETHYLENEDIAMINE SOLUTION : HMC 0.93 5,000 4,822 oK
HEXAMETHYLENEIMINE HMI 0.88 5,000 4,690 oK
HYDROCHLORIC ACID SPENT (15% OR LESS) HCS 1.21 5,000 5,500 oK
ISOPENTALDEHYDE (MIXED ISOMERS} (SEE VALERALDEHYDE (ISO-, N-)
ISOPRENE IR 0.69 5,000 4,153 OK
KRAFT PULPING LIQUORS (FREE ALKALI CONTENT 3% OR MORE) (INCLUDING: BLACK, GREKPL
MESITYL -OXIDE MSO 0.86 $,000 4,637 OK
METHYL ACRYLATE MAM 0 95 5,000 4,873 oK
METHYLCYCLOPENTADIENE DIMER MCK 0.94 5,000 4,848 oK
METHYL DIETHANOLAMINE MDE 1.04 5,000 5,099 OK
2-METHYL-5-ETHYLPYRIDINE MEP 0.92 5,000 4,796 oK
METHYLENE CHLORIDE (SEE DICHLOROMETHANE)
METHYL METHACRYLATE el 0.94 5,000 4,848 oK
2-METHYLPYRIDINE MPR 0.95 5,000 4,873 OK
alpha-METHYLSTYRENE MSR 0.89 5,000 4,117 cK
MORPHOLINE MPL 1.00 5,000 5,000 oK
NITRIC ACID (70% OR LESS) NCD
NITROPROPANE (-1, OR -2) NPM 0.99 5,000 4,975 OK
OCTYL NITRATES (ALL ISOMERS) ONE 1.00 5,000 5,000 OK
OLEUM oM 1.98 4,797 6,750 oK
PENTACHLOROETHANE PCE 1.67 5,000 6,461 OK
1, 3-PENTADIENE PDE 0.68 5,000 4,123 OK
PERCHLOROETHYLENE (SAME AS TETRACHLOROETHYLENE) PER 1.62 5,000 6,364 oK

I-2

SPILLVLV



CALCULATIONS POR CAPACITY OF SPILL VALVE
BARGE: C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRBSS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET® MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

PHOSPHORIC ACID
POLYETHYLENE POLYAMINES
POLYMETHYLENE POLYPHENYL, ISOCYANATE
POTASSIUM HYDROXIDE SOLUTION (SEE CAUSTIC POTASH SOLUTION)
igso- PROPANOLAMINE

PROPANOLAMINE (iso-, n-)

PROPIONIC ACID

1iso- PROPYLAMINE

iso-PROPYL ETHER

PYRIDINE

SODIUM ALUMINATE SOLUTION

SULFURIC ACID
SULFURIC ACID, SPENT
1,1,2,2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE)

1,1,2-TRICHLOROETHANE (VINYL TRICHLORIDE)
TRICHLOROETHANE (SEE 1,1,2-TRICHLOROETHANE)
TRICHLOROETHYLENE

1,2, 3-TRICHLOROPROPANE

TRIETHANOLAMINE

TRIETHYLAMINE

TRIETHYLENETETRAMINE R

UREA, AMMONIUM NITRATE SOL’N (CONTAINING MORE THAN 2% NH3)
VALERALDEHYDE (iso-, n-)

VALERALDEHYDE (iso-)

VALERALDEHYDE (n-)

VANILLAN BLACK LIQUOR (FREE ALKALI CONTENT 3% OR MORE)
VINYL ACETATE

VINYLTOLUENE

SPILLVLV

(MDWP)
(Pa/v)
(Pp/v)
(TMLTR)
(Qw) max

c
H
R
I
s

tdh SsesRevOR

PAC
PEB
PPI

MPA
PAX
PNA
IPP
IPE
PRD
SAU
SDD
SDL

SHP
SSH
SSI1
ssJ
STS
STY
SFA
SAC
TEC

55 gd9dddd 84y

VBL

58

3.000
1.750
1.500
5,000
6,750

LIQUID CARGO

SPECIFIC

MAX

GRAVITY LIQUID
TRANSFER TRANSFER

(1)

183
0 99
1.20

0.96
0.96
1.00
0.69
0.72
0.98

1.63

1.10
1.32
1.32
1.32

0.92
1.84
1.39
1.59
1.00
0.89
1.44

1.46
1.39
1.13
0.73
0.98

0.79
0.79
0.84

RATE
(Q1)

5,000
5,000
5,000
5,000

5,000
4,976
5,000
5,000
5,000
5,000
5,000

5,000
5,000
5,000
5,000
$,000

5,000
5,000
5,000

5,000
5,000

PSIG
PSIG
PSIG
BPH
BPH

EQUIVALVENT
WATER
LIQUID

RATE
Qw=(Q1) *SG1“.5

5,244
5,745
5,745
5,745

4,796
6,750
5,095
6,311
5,000
4,717
6,000

6,042
5,895
5,318
4,272
4,950

4,444
4,444
4,583

4,848
4,743

Qwes (Qw) max



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE: C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

“TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (HATER) @ MAX DESIGN WORKING PRESSURE

46 CFR SUBCHAPT O BUT NOT TABLE 151

1, 1-DICHLOROPROPANE
1,1,1-TRICHLOROETHANE
1,2-DICHLOROPROPANE

1,3 CYCLOPENTADIENE

1, 3-DICHLOROPROPANE
2-METHYL-2 - HYDROXY- 3 - BUTYNE

2, 4 -DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION (70% OR LESS)

3-PENTENENITRILE

AEROTHENE TT (1,1, 1-TRICHLOROETHANE)
ALKYLBENZENE

AMINOETHYLPIPERAZINE

BENZENE RAFFINATE (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE)

BENZENE SULFONYL CHLORIDE
BENZYL ACETATE

BENZYL CHLORIDE (STABILIZED)
BUTANOL

BUTYL ETHER (n-)

BUTYLENE OXIDE (1,2-)

BUTYRIC ACID

CARBOLIC ACID

CHLOROACETIC ACID (80% OR LESS)
CHLOROPROPIONIC ACID (2- OR 3-)
CHLOROTOLUENE (m-)

CHLOROTOLUENE (o-)

CHLOROTOLUENE {p)

CHLOROTOLUENES (MIXED ISOMERS)
CREOSOTE (ALL ISOMERS)

CRESYLIC ACID TAR

CYCLOHEPTANE

CYCLOHEXANONE, CYCLOHEXANOL MIXTURE
CYCLOHEXYL ACETATE

CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE
CYCLOPENTANE

DECANOIC ACID

DI 2 ETHYLHEXYL PHTHALATE (SEE ALSO ETHYLHEXYL PHTHALATE)
DICHLOROISOPROPYL ETHER (2,2’ -)
DICHLOROPROPANE

DICHLOROPROPENE

DIETHYL SULFATE
DIETHYLETHANOLAMINE

DODECYL BENZENE
DODECYLDIMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE
DRIPOLENE

ETHANOL (see ethyl alcochol)

ETHYL BROMIDE

ETHYL TERT-BUTYL ETHER

ETHYLAMINE

ETHYLENE DICHLORIDE 1,1,2-TRICHLOROETHANE MIXTURE
ETHYLMERCAPTAN (SAME AS ETHANETHIOL)

ETHYLPHENOL

PORMALDEHYDE SOLUTION (50% OR MORE) + METHANOL MIXTURES
HYDROSULFIDE

SPILLVLV

{(MDHP) 3.000 PSIG
(Pa/v) 1.750 PSIG
(Pp/v) 1.500 PSIG
(TMLTR) 5,000 BPH
{Qw) max 6,750 BPH
C LIQUID CARGO  EQUIVALVENT
H SPECIFIC MAX NATER
R GRAVITY LIQUID LIQUID
I TRANSFER  TRANSFER
s RATE RATE
(1) (Q1)  Qwe(Ql)*sGl*.5
(BBH) (BPH)
LAA S 22 1 11 1 2 N, ~ eemsccacm—mme rTee=
DPB 1.16 5,000 5,385
1.51 5,000 6,144
DPP  1.16 5,000 5,385
DPC  1.16 5,000 5 38
MB  0.86 5,000 4 637
pDA

PNT (CRUDE ?)

AEP
0 70 5,000 4,183
BSC 1 38 $,000 5,874
BZE 104 5,000 5,099
BCL 110 5,000 5,244
BTE 0.77 5,000 4,387
BTO 0.83 5,000 4,555
BRA 0.96 5,000 4,899
CBO 1.04 5,000 5,099
CHM 1.58 5,000 6,285
CPM 1.26 5,000 5,612
CT™ 1.07 5,000 5,172
CTO 1.08 5,000 $,196
CRN 1.07 5,000 5,172
CHI 1.08 5,000 5,196
CCwW 1.07 $,000 5,172
CRX 1.05 5,000 5,123
CYE 0.81 5,000 4,500
cYX 0.95 5,000 4,873
cYc 0.97 5,000 4,924
Csp 1.50 S,000 6,124
cYp 0.74 5,000 4,302
DCO S.94 2,770 6,750
0.98 $,000 4,985
DCI 1.11 5,000 5,268
1.16 5,000 5,385
1.23 5,000 5,545
DSU 1.18 5,000 5,421
DAE 0.89 5,000 4,717
poT
EBE 0.73 5,000 4,272
EAM 0.80 5,000 4,472
ETX 1.44 5,000 6,000
EPL 1.04 S 000 5,099
MIM 0.79 S 000 4,444

Qwea (Qw) max

OK
OK

OK
oK

OK
OK

OK



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE ; C3706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

INDENES
ISOBUTYL ACETATE

I1SOPRENE, PENTADIENE MIXTURE

ISO-PROPYL ALCOHOL

LAURIC ACID

METHACRYLONITRILE

METHANOL

METHYL STYRENE

METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURES
METHYLCYCLOHEXANE

METHYLHEXANE (SAME AS HEPTANE)
MONOETHANOLAMINE

MONOISOPROPANOLAMINE

NAPHTHALENE (MOLTEN)

NEODECANOIC ACID

NITRILOTRIACETIC ACID

NITROPHENOL (MOLTEN)

NITROPROPANE (60%), NITROETHANE (40%) MIXTURE
NITROTOLUENE (o-,p-)

PARALDEHYDB

POLYGLYCERINE, SODIUM SALT SOLN (CONTAINING 3% OR MORE SODIUM HYDROXIE)
PROPIONALDEHYDE

PROPIONIC ANHYDRIDE

PROPIONITRILE

PROPYLAMINE (n-)

PROPYLBENZENE

PYROLYSIS GASOLINE (GREATER THAN 5% BENZENE)
PYROLYSIS RESIDUAL FUELS

SEWAGE, RAW

SODIUM SULFIDE (SOLID IN WATER)

STYRENE

STYRENE CRUDE

STYRENE TAR

TETRAMETHYLBENZENE (1,2,3,5-)

TOLUIDINE (o-)

TRICHLOROBENZENE (1,2,4-)

TRIISOPROPANOLAMINE SALT OF 2,4 -DICHLOROPHENOXY ACETIC ACID SOL‘N
TRIPHENYLBORANE

UNDECANOIC ACID

HYDROCARBON 5-9

=
74

SPILLVLV

3.000 PSIG
1.750 PSIG
1.500 PSIG
5,000 BPH
6,750 BPH

(MDWP)
(Ps/v)
(Pp/v)
{(TMLTR)
{Qw) max
[of LIQUID
H SPECIPFIC
R GRAVITY
I
S
(1)
*Ee ChoweBdR
IBA
IPN
0.79
LRA 0.88
MET 0.80
0.79
MIA
MCY 0.77
MEA 1.02
0.96
NTM 1.15
NEA 0.92
NAA (&SALTS ?
NTP 1.4%
NNM 1.05
NIT 1.16
PDH 0.99
PGS
PAD 0.81
PAH 1.01
PCON 0.70
PRA 0.72
GPY 0.84
0.89
SWR
SDS 1.53
8TY 0.92
STX 0.92
STT
TIB 0.89
TLI 1.00
TCB 1.45
TPE
UDA 0.89
HFN 0.85

LIQUID

LIQUID

TRANSFER TRANSFER

Qw<s (Qw) max

RATE RATE
(Q1) Qw=(Ql) *sG1*.5
(BPR) (BPH)
5,000 4,444
5,000 4,690
5,000 4,472
5,000 4,447
5,000 4,387
5,000 5,050
5,000 4,899
5,000 5,362
5,000 4,796
5,000 6,103
5,000 5,123
5,000 5,385
5,000 4,975
5,000 4,500
5,000 5,025
$,000 4,183
5,000 4,243
5,000 4,583
5,000 4,717
5,000 6,185
5,000 4,796
5,000 4,796
5,000 4,717
$,000 5,000
5,000 6,021
5,000 4,717
5,000 4,610



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE: C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

*TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

46 CFR SUBCHAPTER D, TABLE 30.25-1

Acetone
Acetophenone

Acetyl Tribtuyl Citrate

Acrylonitrile-Styrene Copolymer dispersion in Polyether Polyol
Alcohols (C13 and above)

Alcoholic beverages, N.0.S.

Alcohol (C6 - C17) (secondary) Poly(3-6)ethoxylates
Alcohol (C12 - Ci15) Poly(1-3)ethoxylates

Alcohol (C12 - C15) Poly(3-11)ethoxylates
Alkenylsuccinic acid

Alkenylsuccinic Anhydride

Alkyl (C9 - C17) Benzenes

Alkylbenzenesulfonic acid (4% or less)

Alkyl Phthalates (n-)

Alkyl Succinate Formaldehyde Hydr- oxyamino condensate (3.2% or less)
Aminoethyldiethanolamine, Aminoethylethanclamine solution
Amyl Acetate (commercial, iso-, n-,sec-)

AMYL ACETATE (n-)

AMYL ACETATE (iso-)

Amyl alcohol (iso-, n-, sec-, primaxy) (SEE ALSO IAA)
Amyl alcohol (n-)

Amyl alcohol (tert-)

AMYL ALCOHOL, PRIMARY

AMYL ALCOHOL, (sec-)

Amylene

AMYL ALCOHOL, (iso-)

Amyl Methyl Ketone

Amyl Tallate

Asphalt

ASPHALT BLENDING STOCKS: Roofers flux

ASPHALT BLENDING STOCKS: Straight run residue
Behenyl alcohol °

Benzene Tricarboxylic acid Trioctyl Ester

Benzyl alcohol

Bicyclic Terpenel Polyamide salt

Brake fluid base mixtures (containing Poly(2-8)alkylene (C2-C3) glycols, PolBFX

Butane

Butene, SEE BUTYLENE

Butene Oligomer

Butyl Acetate (iso-, n-)

BUTYL ACETATE (N-)

Butyl Acetate (sec-)

Butyl alcohol (iso-, n-, sec-, tert-)
BUTYL ALCOHOL (ISO-)

BUTYL ALCOHOL (N-)

BUTYL ALCOHOL (SEC-)

BUTYL ALCOHOL (TERT-)

Butyl Benzyl Phthalate

Butylene

Butylene Glycol

1,3-Butylene Glycol, SEE BUTYLENE GLYCOL
Butylene Polyglycol, SEE BUTYLENE GLYCOL

SPILLVLV

(MDWP)
(Ps/v)
(Pp/v)
(TMLTR)

(Qw) max

¢ LIQUID
H SPBECIFIC
R

I

8

(1)
ACT 079
ACP 103
1 05

ALE
ALY
AKB
ABS
AEC 0 87
AML 0 88
IAT 0 88
AAI 0 82
AAN 0 82
AAI
APM 0.82
ASE 0.82
AMZ

IAA 0.82
AMK
ASP 1.04
ARF
ASR
BAL 1.05
BMX 1.03
BOL
BAX 0 87
BCN 0 88
BTA 0 89
IAL 0 81
BAN 0 81
BAS 0 81
BAT 0 78
BPH 112
BTN

BUG

3.000
1.750
1.500
5,000
6,750

CARGO
MAX

GRAVITY LIQUID
TRANSFER TRANSFER

RATE
(Q1)

(BPH)

5,000
5,000
5,000

5,000
5,000
5,000
5,000
5,000

5,000
5,000

5,000

5,000

5,000

5,000

S 000
S 000
5 000

5,000
S,000
5,000
5,000
5,000

PSIG
PSIG
PSIG
BPH
BPH

EQUIVALVENT
WATER
LIQUID

RATE

Qwe (Q1) *SG1°.5

(BPH)

4,450

5,065
5,114

4,664
4,690
4,690
4,528
4,528

4 528
4 528

4,528

5,087

5,123

5,074

4,664
4,690
4,717

4,500
4,500
4,500
4,416
5,292

Qu<s (Qw) max

0K
OK
oK

OK

0K



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE: C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET® MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

CARGO

iso-Butyl Formate

n-Butyl Formate

Butyl Heptyl Ketone

Butyl Methyl Ketone, SEE METHYL BUTYL KETONE
Butyl Stearate

Butyl Toluene

Butyrolactone (gamma)

Calcium Alkylphenate

Calcium Alkyl Salicylate

Calcium Amino Nonyl Phenolate
Calcium Carboxylate

Caprolactam solutions

Carbon black base

Cetyl alcohol (HEXADECANOL) SEE ALCOHOLS (C13 AND ABOVE)
Cetyl-Stearal alcohol

Cleaning spirit (unleaded)

Coal tar

Cumene

Cycloaliphatic resins

Cyclohexane

Cyclohexanol

1,3-Cyclopentadiene dimer (molten)

Cyclopentadiene polymers, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)

Cymene (para-)
Decahydronaphthalene

Decaldehyde (iso-)

Decaldehyde (n-)

Decane

Decene

Decyl alcohol (all isomers) (DECANOL)
DECYL ALCOHOL (iso-)

DECYL ALCOHOL {n-)

Decylbenzene (n-)

Detergent Alkylate

Diacetone alcohol

Dialkyl (C10-C14) Benzenes

Dialkyl (C7-C13) Phthalates

Dibutyl Carbinol

Dibutyl Phthalate (ortho-)
Dicyclopentadiene, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)
Diethylbenzene

Diethylene Glycol

Diethylene Glycol Butyl Ether
Diethylene Glycol Butyl Ether Acetate
Diethylene Glycol Dibutyl Ether
Diethylene Glycol Diethyl Ether
Diethylene Glycol Ethyl Bther
Diethylene Glycol Ethyl Ether Acetate
Diethylene Glycol Methyl Ether
Diethylene Glycol Methyl Ether Acetate
Diethylene Glyccl Phenyl Ether
Diethylene Glycol Phthalate
Di-{2-ethylhexyl)adipate

Di- (2-ethylhexyl)phthalate

Diethyl Phthalate

SPILLVLV

=

(MDWP)
(Ps/v)

BUE

>

53 388 38

IDA

EARE

ISA

g

DBZ

IREREHEEE SUEEENE EEE

0.8S

078

0.86
0.89
0.83
0.83

0 74
0 a3
0 B3
o 83
0 86

0.97

105
0 98
0 87
112
0 95

PSIG
PSIG
PSIG
BPH
BPH

EQUIVALVENT
WATER
LIQUID

TRANSFER TRANSFER

RATE
Q1)

{BPH)

5,000

5,000
5,000

5,000
5,000

5,000
5,000
5,000

5,000
5,000
5,000
5,000

5,000
5,000
5,000
5,000
5,000

5,000

5,000
5,000
5,000
5,000
5,000

5,000
5,000

RATE
Qw= (Ql) *SG1“.5

(BPH)

4,610

5 050
4 743

5,268
4,640

4,413
4,873
4,153

4,637
4,717
4,585
4,555

4,301
4,558
4,555
4,555
4,637

4,933

5,123
4,950
4,664
5,292
4,873

4 975
s 074

Qwes (Ow) max

oK

OK
OK

OK
OK



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE: C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

CARGO

Diglycidyl Ether of Bisphenol A
Diheptyl Phthalate

Dihexyl Phthalate
Diiscbutylcarbinol
Diisobutylene

Diisobutyl Ketone

Diisobutyl Phthalate

Diisodecyl Phthalate
Diisononyl Adipate

Diisononyl Phthalate

Diigoocytl Phthalate
Diisopropylbenzene (all isomers)
Diisopropyl Naphthalene
Dimethyl Adipate
Dimethylbenzene

Dimethyl Glutarate

Dimethyl Phthalate

Dimethyl Polyailoxane
2,2-Dimethylpropane-1,3-diol
Dimethyl Succinate

Dinonyl Phthalate

Di (octylpheny) amine

Dioctyl Phthalate

Dipentene

Diphenyl

Diphenyl, Diphenyl Ether mixture
Diphenyl Ether

Diphenyl Ether, Biphenyl Ether mixture

Dipropylene Glycol

Dipropylene Glycol Dibenzoate
Dipropylene Glycol Methyl Ether
DISTILLATES: Flashed feed stocks
DISTILLATES: Straight run
Ditridecyl Phthalate

Diundecyl Phthalate

Dodecane (all isomers)
Dodecanol

Dodecene (all isomers)

DODECENE

Dodecylbenzene

Dodecyl Phenol

Drilling mud (low toxicity) (if flammable or combustible}/
Epoxylated linear alcohols, C11-C1§

Ethane
2-Ethoxyethanol
2-Ethoxyethyl Acetate

Ethoxylated alcohols, C11-C15,SEE THE ALCOHOL POLYETHOXYLATES

Ethoxy Triglycol (crude)
Bthyl Acetate

Ethyl Acetoacetate
Ethyl alcohol (ETHANOL)
Ethyl Amyl Ketone

Ethyl Benzene

Ethyl Butanol

Ethyl Butyrate

SPILLVLY

-

(MDWP)
(Pg/v)
(Pp/v}
(TMLTR)
(Qw) max

c
H
R
I
S

DDI
DSE
DIF
DOP
DIL

DPE

LIQUID
SPECIFIC

3.000
1.750
1.500
5,000
6,750

CARGO
MAX

GRAVITY LIQUID
TRANSFER TRANSFER

(1)

0 81
0 72
0 81

0 98
0 84
0 99
107
1 07

0 76
0 76
0 86

0 47
104
104

102

0 79

RATE
(Ql)

{BPRH)

5,000
5,000
5,000

5,000

5,000

5,000

S 000
S 000
S 000
5 000
S 000

5,000

5 000
5 000

5,000
5,000
5,000

5,000
5,000
5,000

S 000
5 000
S 000
S 000

5,000
5,000
5,000

PSIG
PSIG
PSIG
BPH
BPH

EQUIVALVENT
WATER
LIQUID

RATE
Qw= (Q1) *SG1*.5

(BPH)

4 500
4 243
4 500

4,637

5,454

4,924

4,950
4,583
4,975
5,172
5,172

5,074

4,330
4,272

4,359
4,359
4,637

3,410
5,099
5,099

S 050
4 743
5 074
4 441

4,664
4,555
4,690

Q<= (Qw) max

oK

0K

OK

OK

OK
OK

OK
OK
OK

OK
OK
oK

OK
OK

CK

OK



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE : C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

Ethyl Cyclohexane

Ethylene

Ethylene Carbonate

Ethylene Glycol

Ethylene Glycol Acetate

Bthylene Glycol Butyl Ether

ETHYLENE GLYCOL BUTYL ETHER ACETATE

Ethylene Glycol Ether Acetate

Ethylene Glycol Tert-Butyl Ether

Ethylene Glycol Diacetate

Ethylene Glycol Dibutyl Ether

Ethylene Glycol Ethyl Ether, SEE 2-ETHOXYETHANOL
Ethylene Glycol Ethyl Ether Acetate, SEE 2-ETHOXYETHYL ACETATE
Ethylene Glycol Isopropyl Ether

Ethylene Glycol Methyl Butyl Ether

2- hyde, SEE OCTYL ALDEHYDES

2- c acid

2- + SEE OCTANOL (ALIL ISOMERS)
Et id, SEE 2-ETHYLHEXANOIC ACID

Ethyl Hexyl Phthalate (SEE ALSO DI 2-ETHYLHEXYL PHTHALATE)
Ethyl Hexyl Tallate

Ethyl Propionate

Ethyl Toluene

Fatty acid (saturated, C13 and above)

Fatty acid Amides

Formamide R
Purfuryl Alcohol

Gas oil, cracked

GASOLINE BLENDING STOCKS: Alkylates

GASOLINE BLENDING STOCKS: Reformates

GASOLINES: Automotive (containing not over 4.23 grams lead per gallon)

GASOLINES: Aviation (containing not over 4.86 grams lead per gallon) AviatioGAV

GASOLINES: Casinghead (natural)
GASOLINES: Polymer

GASOLINES: Straight run
Glycerine

Glycerol, SEE GLYCERINE
Glycerol Polyalkoxylate
Glycerol Triacetate

Glycidyl Ester of Tertiary Carboxylic acid, SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID

Glycidyl Ester of Tridecyl Acetic acid

Glycidyl Ester of Versatic acid, SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID

Glycol Diacetate, SEE ETHYLENE GLYCOL DIACETATE
Glycols, Resins and Solvents mixtures

Gylcol Triacetate, SEE GLYCERYL TRIACETATE
Glyoxal solution (40% or less)

Grease

Heptadecane

Heptane (all isomers) (METHYHEXANE)

SPILLVLV

(MDWP) 3.000
(Ps/v) 1.750
(Pp/v) 1.500
(TMLTR) 5,000
{Qw) max 6,750
o4 LIQUID CARGO
H SPECIFIC MAX
R GRAVITY LIQUID
I TRANSFER
S RATE
(1) (Ql)
(BPH)
ECY 0.79 5,000
ETL
EGL 1.13 5,000
EGO
EGM
EMA 0.94 5,000
EGY 1.10 5,000
EGB
EGF
EGA
EGI
1.10 5,000
1.10 5,000
EHA 0.82 5,000
EHO
EX 0.84 5,000
EHE
EHT
EPR 0 89 5,000
ETE 0 88 5,000
FAM 113 5,000
FAL 113 5,000
GOC
GAK 0 75 5,000
GRF 0 80 5,000
GAT 0 74 5,000
o7 5,000
GCs 0 67 5,000
GPL 0 75 5,000
GSR 0 78 S,000
GCR 1 26 5,000
GLT
HMX 0.68 5,000

PSIG
PSIG
PSIG
BPH
BPH

EQUIVALVENT
WATER
LIQUID
TRANSFER
RATE
Qw= (Q1) *SG1“.5

(BPH)

4,444

5,315

4,848

5,244

5,244

5,244

4,528

4,583

4,717
4,690

5,315
5,315

4,330
4,472
4,301
4,213
4,093
4,330
4,330
5,612

4,135

Qwe= (Qw) max

OK

OK

OK

OK

OK

OK

0K

OK

OK
OK

OK



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE: C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET® MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER} @ MAX DESIGN WORKING PRESSURE

HEPTANE (N-)
Heptanoic acid

Heptancl (all isomers)

HEPTANOL

Heptene (all isomers)

HEPTENE (1-)

Heptyl Acetate

Herbicide (C15 -H22 -NO2 -CI), SEE METOLACHLOR
Hexaethylene Glycol
Hexamethylene Glycol
Hexamethylenetetramine solutions
Hexane (all isomers)

Hexanoic acid

Hexanol

Hexene (all isomers)

HEXENE (1-)

HEXENE (2-)

Hexyl Acetate

Hexylene Glycol

Hog Grease, SEE LARD

2-Hydroxy-4- (methylthio)butanoic acid

HYDROCARBON 5-9 (MOVED TO SUB-O, NON TABLE 151, 6/24/9S)

Hydroxy terminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED/

Isophorone

JET FUELS: JP-1 (Kerosene)

JET FUELS: JP-3

JET FUELS: JP-4

JET FUELS: JP-5 (Kerosene, heavy)

JET FUELS: JP-8

Kerosene

Lactic acid

Lard

Latex, liquid synthetiec, including: Styrene-Butadien rubber

Latex, liquid synthetic, including: Carboxylated Styrene-Butadien Copolymer

Magnesium Nonyl Phenol Sulfide
Magnesium Sulfonate

Maleic Anhydride Copolymer
2-Mercaptobenzothiazol (in liquid mixtures)
Methane

3-Methoxy-1-Butanol

3-Methoxybutyl Acetate

1-Methoxy-2-Propyl Acetate

Methoxy Trigylcol, SEE TRIETHYLENE GLYCOL METHYL ETHER
Methyl Acetate

Methyl Acetoacetate

Methyl alcohol (SEE METHANOL)

Methyl Amyl Acetate

Methyl Amyl alcohol

Methyl Amyl Ketone

Methyl Butanol, SEE THE AMYL ALCOHOLS
Methyl Butenol

Methyl n-Butyl Ketone

Methyl Butynol

Methyl Butyrate

SPILLVLV

{MDWP)
(P8/v)
(Pp/v)
{TMLTR)
(Qw) max

C LIQUID
H SPECIFIC
R GRAVITY
I
s

(1)

Tet YETETRSESY

HPT 0 68
HEP 0 92
HTX 0 82
HIN 0 62
HPX 0 70
HTE 0 70
HPE 0 88
HTS

s 0.66
HXA 0.66
HXO 0.93
HXN 0.82
HEX 0.67
HXE 0.67
HXT 0.67
HAE

HXG 0.92
HBA

HFN

IPH 0 93
JPO 0 80
JPT 0 80
JPP 0 81
JPV 0 82
JPE

KRS 0.81
LLS

MSE

REREESAEE §

.92
0.79
0.86
0.81
MBL
MBK 0.81
MBY
MBU 0.90

3.000 PSIG
1.750 PSIG
1.500 PSIG
5,000 BPH
6,750 BPH

CARGO EQUIVALVENT

MAX
LIQUID

WATER
LIQUID

TRANSFER TRANSFER

Qw<= (Qw) max

OK
OK

OK
OK

oK

OK

RATE RATE
(Q1)  Qw=~(Ql)*sGl“.5
(BPH) (BPH)
5,000 4,123
5,000 4,796
5,000 4,528
5,000 4,528
5,000 4,183
5,000 4,183
5,000 4,690
5,000 4,062
5,000 4,062
5,000 4,822
5,000 4,528
5,000 4,093
5,000 4,093
5,000 4,093
S,000 4,796
$,000 4,822
5,000 4,472
5,000 4,472
5,000 4,500
5,000 4,528
5,000 4,500
5,000 4,796
5,000 4,444
5,000 4,637
5,000 4,500
5,000 4,500
5,000 4,743



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE : C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

CARGO

Methyl Ethyl Ketone

Methyl Formal (DIMETHYL FORMAL)

Methyl Heptyl Ketone

Methyl Isobutyl Carbinol, SEE METHYL AMYL ALCOHOL
Methyl Isobutyl Ketone
3-Methyl-3-Methoxybutanol
3-Methyl-3-Methoxybutyl Acetate

1-Methyl Naphthalene

Methyl Pentene

2-METHYL-1-PENTENE

$-METHYL-1-PENTENE

N-Methyl-2-Pyrrolidone

Methyl Tert-Butyl Ether (MTBE)

Metolachlor

Mineral spirits

Myrcene

NAPHTHA: Aromatic (Having less than 10% Benzene)
NAPHTHA: Cracking fraction

NAPHTHA: Heavy

NAPHTHA: Paraffinic

NAPHTHA: Petroleum

NAPHTHA: Solvent

NAPHTHA: Stoddard solvent

NAPHTHA: Varnish makers’ and painters’ (75%)

Naphthalene Sulfonic acid-Formaldehyde Copolymer, Sodium salt solution

Naphthenic acid

Nonane (all isomers)

NONANE

Nonanoic acid (all isomers)
Nonanoic, Tridecanoic acid mixture
Nonene

Nonyl alcohol (all isomers)

NONYL ALCOHOL

NONYL ALCOHOL (iso-)

Nonyl Methacrylate Monomer

Nonyl Fhenol

Nonyl Phenol Poly(4-12)ethoxylates
Nonyl Phenol Sulfide (90% or less)

Noxious liquid, N.0.S. (17) (°Trade name," contains"principal components®),
Non-Noxious liquid, N.0.S. (18) ("Trade name,"™ contains principal components

Octadecene

Octadecenoamide solution (Oleamide)
Octane (all isomers)

OCTANE

Octancic acid (all isomers)

Octanol (all isomers)

OCTANOL

Octene (all isomers)

OCTENE (1-)

Octyl Acetate

Octyl alcohol (iso-, n-) (all isomers), SEE OCTANOL (ALL ISOMERS)

OCTYL ALCOHOL
Octyl Aldehydes
Octyl Decyl Adipate
Octyl Epoxytallate

SPILLVLV

(MDWP) 3.000 PSIG
(Ps/v) 1.750 PSIG
(Pp/v} 1.500 PSIG
(TMLTR) 5,000 BPH
(Qw) max 6,750 BPH
C LIQUID CARGO EQUIVALVENT
H SPECIFIC MAX WATER
R GRAVITY LIQUID LIQUID
I TRANSFER TRANSFER
s RATE RATE
(1) (Ql) Qw=(Ql) *SG1*.5
(BPH) (BPH)
MEK 0.80 5,000 4,472
MTF 0.86 5,000 4,637
MHK 0.83 5,000 4,555
MIC 0.84 5,000 4,583
MIK 0.80 5,000 4,472
MNA 1.02 5,000 5,050
MPN 0.69 5,000 4,153
MTN 0.67 5,000 4,092
MPY
MBE 0.74 5,000 4,301
MCO
MNS 075 5 000 4,330
MRE 0 80 5 000 4,472
.6 - 88
.6 - 85
.6 - 85
.6 - 85
PIN .6 - @5
NSV 0 87 5,000 4,664
NSS 078 5,000 4,416
NVM 0 77 5,000 4,387
NFS
NTI 102 5,000 5,050
NAX 0 72 5,000 4,243
NAN 0 72 5,000 4,243
NNA
NON 073 5,000 4,272
NNS 0 94 5,000 4,848
NNN 0 94 5,000 4,848
NNI 0 94 5,000 4,848
NNP 0 95 5,000 4,873
NPE
Category D (i
*), Appendix
opD
OAX 0.70 5,000 4,183
OAN 0.70 5,000 4,183
OAA 0.91 5,000 4,770
ocx 0.83 5,000 4,555
OTA 0.83 5,000 4,558
oTX 0.72 5,000 4,243
oTE 0.72 5,000 4,243
ocxX 0.83 5 000 4 855
I0A 0.83 S 000 4 555
QAL
ODA
OET

Qu<es (Qw) max

OK
OK
[2).4

OK

oX

OK
OK

OK

oK
0K



CALCULATIONS FOR CAPACITY OF SPILL VALVE

BARGE : C9706: CONOCO, INC.; E344
MAX DESIGN WORKING PRESS {MDMP) 3.000 PSIG
SPILL VALVE SET PRESSURE (Pa/v) 1.750 PSIG
CARGO TANK P/V SETTING (Pp/v) 1.500 PSIG
"TARGET" MAX LIQUID TRANSFER RATE {TMLTR) 5,000 BPH
SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE (Qw) max 6,750 BPH
¢ LIQUID CARGO EQUIVALVENT
H SPECIFIC MAX WATER
R GRAVITY LIQUID LIQUID Qwes (Ow) max
I TRANSFER TRANSFER
s RATE RATE
CARGO (1) (Q1) Qwa= (Q1) *SG1“.5
(BPH) (BPH)
Octyl Phthalate. SEE DI- (2-ETHYLHEXYL) PHTHALATE
OIL, EDIBLE: Babassu OBB
OIL, EDIBLE: Beechnut
OIL, EDIBLE: Castor OCA
OIL, EDIBLE: Cocoa butter
OIL, EDIBLE: Coconut occe 0.95 5,000 4,884 OK
OIL, EDIBLE: Cod liver
OIL, EDIBLE: Corn 0Co 0.96 s,000 4,886 OK
OIL, EDIBLE: Cottonseed ocs
OIL, EDIBLE: Pish, N.O.S. OFS 0.96 5,000 4,899 OK
OIL, EDIBLE: Grapeseed
OIL, EDIBLE: Groundnut
OIL, EDIBLE: Hazelnut
OIL, EDIBLB: Lard OLD
OIL, EDIBLE: Maize
OIL, EDIBLE: Mugtard seed
OIL, EDIBLE: Nutmeg Butter
OIL, EDIBLE: Olive OOL
OIL, EDIBLE: Palm oPM
OIL, EDIBLE: Palm kernel oPO
OIL, EDIBLE: Peanut OPN
OIL, EDIBLE: Poppy
OIL, EDIBLE: Raisin seed
OIL, EDIBLE: Rice bran ORP
OIL, EDIBLE: Safflower OSF
OIL, EDIBLE: Salad
OIL, EDIBLE: Sesame
OIL, EDIBLE: Soya bean 0SB 0.96 5 000 4,899 oK
OIL, EDIBLE: Sunflower, SEE SUNFLOWER SEED 0.95 5 000 4,873 OK
OIL, EDIBLE: Sunflower seed OSN
OIL, EDIBLE: Tucum oTC
OIL, EDIBLE: Vegetable, N.O.S. ovG 0.96 5,000 4,899 0K
OIL, EDIBLE: Walnut
OIL, FUEL: No. 1 ({Kerosene) OON
OIL, FUEL: No. 1-D oD
OIL, FUEL: No. 2 OTW 0.88 5,000 4,690 OK
OIL, FUEL: No. 2-D oTD
OIL, FUEL: No. 4 OFR 0 90 5,000 4,743 OK
OIL, FUEL: No. § OFV 0 94 5,000 4,848 OK
OIL, FUEL: No. 6 0SX 0 95 5,000 4,873 oK
OIL, MISC: Absorption OAS
OIL, MISC: Aliphatic
OIL, MISC: Animal, N.O.S.
OIL, MISC: Arocmatic
OIL, MISC: Aviation P2300
OIL, MISC: Clarified OCF
OIL, MISC: Coal
OIL, MISC: Coconut o0il, esterified, SEE COCONUT OIL, FATTY ACID METHYL ESTER
OIL, MISC: Coconut oil, fatty acid
OIL, MISC: Coconut oil, fatty acid Methyl Ester oM
OIL, MISC: Coconut oil, Methyl Ester, SEE COCONUT OIL FATTY ACID METHYL ESTER
OIL, MISC: Cottonseed, fatty acid, SEE COTTONSEED OIL, FATTY ACID CFY 0.95 5,000 4,873 OK
OIL, MISC: Croton
OIL, MISC: Crude OIL 0 95 5,000 4 873 OK
OIL, MISC: Diesel oDs 0 90 5,000 4 743 OK

SPILLVLV
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CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE : C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS
SPILL VALVE SET PRESSURE
CARGO TANK P/V SETTING

“*TARGET" MAX LIQUID TRANSFER RATE
SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

3.000 PSIG
1.750 PSIG
1.500 PSIG
5,000 BPH
6,750 BPH

CARGO

OIL, MISC: Gas, low pour

OIL, MISC: Gas, low sulfur
OIL, MISC: Heartcut distillate

OIL, MISC: Lanolin

OIL, MISC: Linseed

OIL, MISC: Lubricating
OIL, MISC: Mineral N
OIL, MISC: Mineral seal
OIL, MISC: Motor

QOIL, MISC: Neatafoot
OIL, MISC: Oiticica

OIL, MISC: Palm oil, fatty acid Methyl Ester
OIL, MISC: Palm oil, Methyl Ester,

OIL, MISC: Penetrating
OIL, MISC: Perilla
OIL, MISC: Pilchard
OIL, MISC: Pine

OIL, MISC: Range

OIL, MISC: Residual
OIL, MISC: Resin

OIL, MISC: Resinous petroleum

OIL, MISC: Road 8
OIL, MISC: Rosin

OIL, MISC: Seal

OIL, MISC: Soapstock

OIL, MISC: Soya bean (epoxidized)

OIL, MISC: Sperm
OIL, MISC: Spindle
OIL, MISC: Spray
OIL, MISC: Tall

OIL, MISC: Tall, fatty acid

OIL, MISC: Tanner's

OIL, MISC: Transformer
OIL, MISC: Tung

OlL, MISC: Turbine

OIL, MISC: Whale

OIL, MISC: White (mineral)
OIL, MISC: Wood
alpha-Olefins (C13 - Ci18)

Olefins (Cl13 and above, all isomers)

Oleic acid

Oleyl alcohol (OCTADECENOL), SEE ALCOHOLS (C13 AND ABOVE)

SEE SEE PALM OIL, FATTY ACID METHYL ESTEROPE

Organic Amine 70, SEE AMINOETHYLDIETHANOLAMINE, AMINOETHYL-ETHANOLAMINE SOLUTION

Palm Stearin
n-Paraffins (C10 - C20)

Pentadecanol, SEE SEE ALCOHOLS (Cl3 AND ABOVE)

Pentaethylene Glycol
Pentaethylenehexamine
Pentane (all isomers)
PENTANE (iso-)
PENTANE (n-)
Pentanoic acid
Pentene (all isomers)
PENTENE (1-)
Petrolatum

SPILLVLV

(MDWP)
(Ps/v)
{(Pp/v)
(TMLTR)
{Qw) max
(o] LIQUID
H SPECIFIC
R GRAVITY
I
s
(1)
ARt SRS RTORY
oLB 0.90
oMS
OMT
ONP
001
OPE 0.95
OPT
opP1
ORG
ORS I.02
ORD
ORN
018
osP
0SD
osy
OoTL
TOF
OTN
OTF
o
oTB 0.87
OAM
0.72
OLA
PMS
PFN
PDC 0.83
PEP
PTY 0.63
IPT 0.62
PTA 0.63
PTX* 0.64
PTE 0.64
PTL

Qw<= (Qw) max

OK

OK

OK

OK

OK

OK

OK
OK
OK

OK
OK

MAX WATER

LIQUID LIQUID

TRANSFER TRANSFER
RATE RATE
{0l) Qw=(Ql)*SG1l*.S
(BPH) (BPH)

" 5,000 4,743
5,000 4,873
5,000 5,050
5,000 4,664
S,000 4,243
5,000 4,555
5,000 3,957
5,000 3,937
5,000 3,969
5,000 4,000
5,000 4,000



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE: C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

®*TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

3.000 PSIG
1,750 PSIG
1.500 PSIG
5,000 BPH
6,750 BPH

CARGO EQUIVALVENT

CARGO

1-Phenyl-1-Xylyl Ethane
Phosphogulfurized Bicyclic Terpene
Phthalate plasticizers, SEE INDIVIDUAL PHTHALATES
Pinene

Polyalkenyl Succiniec Anhydride Amine
Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixtures
Polyalkylene Oxide Polyol

Polamine, Amide mixture

Polybutadiene, Hydroxyl terminated
Polybutene

Polydimethylsiloxane

Polyethylene Glycol

Polyethylene Glycol Dimethyl Ether
Polyglycerol

Polyisobutylene, SEE POLYBUTENE
Polymerized Esters
Poly(20)oxyethylene Sorbitan Monooleate
Polypropylene

Polypropylene Glycol

Polypropylene Glycol Methyl Ether
Polysiloxane

Polystyrene Diakyl Maleate

Potagsium Oleate

Propane

n-Propoxypropanol

Propyl Acetate (iso-)

Propyl Acetate (n-}

Propyl alcohol (iso-)

Propyl alcchol (n-)

Propylbenzene (n-)
iso-Propylcyclohexane

Propylene

Propylene-Butylene Copolymer
Propylene Dimer

Propylene Glycol (1,2-PROPANDIOL)
Propylene Glycol Moncalkyl Ether
Propylene Glycol Ethyl Ether
Propylene Glycol Methyl Ether
Propylene Polymer (in liquid mixtures)
Propylene Tetramer

Propylene Trimer

Pseudocumene, SEE TRIMETHYLBENZENES
Rum

Sodium Acetate, Glycol, water solutions
Sodium Acetate solution

Sodium Benzoate solution

Sodium Sulfonate

Stearic acid

Stearyl alcohol (Octadecanol)
Sulfolane

Tallow

Tallow alcohol, SEE ALCOHOLS (Cl3 AND ABOVE)
Tallow fatty acid

Tallow Alkyl Nitrile

Tetradecanol

SPILLVLV i I "\4

{MDWP)
(P8/v)
(pp/v}
(TMLTR)
(Qw) max
(o] LIQUID
H SPECIFIC
R GRAVITY
I
s
(1)
A SPhbdNwd
PXE
PIN 0.86
PPX
PAO 1.04
PLB 0.91
1.04
1.04
PSM
PLP
PGC 1.01
PGM 0.92
POE
PRP 1.04
PXP
IAC 0.89
PAT 0.00
IPA 0.7%
PAL 0.80
PB2 0.86
IPX 0.80
PPL 1.04
PBP
PDR
PPG 1.04
PGE
PGY
PME 0.92
PTT 0.29
PTR
SAN
SBN
SRA
SFL 1.26
T1L.0
TFD
TN 0.82

MAX
LIQUID

WATER
LIQUID

TRANSFER  TRANSFER

Qwce (Qw) max

OK

OK

OK
OK
OK

OK

OK

OK

[¢).9

RATE RATE
{Q1)  Qws(Ql)*SGL*.5
(BPH) (BPH)
5,000 4,637
5,000 5,099
5,000 4,770
5,000 5,099
5,000 5,099
5,000 5,025
5,000 4,796
5,000 5,099
5,000 4,717
5,000 4,444
5,000 4,472
5,000 4,637
5,000 4,472
5,000 5,099
5,000 5,099
" 5,000 4,796
5,000 2,693
5,000 5,612
5,000 4,528



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE : C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

"TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

1-Tetradecene, SEE THE OLEFIN OR ALPHA-OLEFIN ENTRIES
Tetradecylbenzene

Tetraethylene Glycol

Tetrahydronaphthalene

Tetrapropylbenzene, SEE ALKYL(C9-C17) BENZENES
Toluene

Triaryphosphate

Tributyl Phosphate

Tricresyl Phosphate (less than 1% of the ortho isomer)
Tridecane

Tridecanoic acid

Tridecanol, SEE ALCOHOLS (Cl13 AND ABOVE)
1-Tridecene

Tridecylbenzene

Triethylbenzene

Triethylene Glycol

Triethylene Glycol Butyl Ether

Triethylene Glycel Butyl Ether mixture
Triethylene Glycol di-(2-ethylbutyrate)
Triethylene Glycol Ether mixture

Triethylene Glycol Ethyl Ether

Triethylene Glycol Methyl Etherxr

Triethyl Phosphate

Triisooctyl Trimellitate

Triisopropanolamine

Trimethylbenzenes (all isomers)

TRIMETHYL BENZENE (1,2,5-)

TRIMETHYL BENZENE (1,2,3-)

TRIMETHYL BENZENE (1,2,4-) (PSEUDOCUMENE)
Trimethylol Propane Polyethoxylate
2,2,4-Trimethyl pentanediol-1,3-diisobutyrate
2,2,4-Trimethyl-3-pentanol-1-isobutyrate
Tripropylene, SEE PROPYLENE TRIMER
Tripropylene Glycol

Tripropylene Glycol Methyl Ether

Trixylenyl Phosphate

Turpentine

Turpentine substitute (White spirit), SEE WHITE SPIRIT (LOW (15-20%) AROMATIC)

Undecanol

Undecene (1-)

Undecyl alcohol

Undecylbenzene

Vinyl Acetate-fumerate Copolymer
Waxes:

WAXES: Candelilla

WAXES: Carnauba

WAXES: Paraffin

WAXBS: Petroleum

White spirit, SEE WHITE SPIRIT (LOW (15-20%) AROMATIC)
White spirit (low (15 - 20%) aromatic)
Wine, SEE ALCOHOLIC BEVERAGES, N.O.S.
Wool grease

Xylenes (ortho-, meta-, para-)

XYLENE (M-)

XYLENE (O-)

SPILLVLV .J.

(MDWP)
(Ps/v)
(Pp/v)
(TMLTR)
(Qw) max
C LIQUI
H SPECIFIC
R GRAVITY
1
s
(1)
-— BED RO ETES
TTD 0.77
TBD
TG 112
THN o 97
TOL 0.87
TBP
TCP 116
TRD 0 76
TDN 0 85
TDC 077
TRB
TEB 0 86
TEG 112
104
TGD
TGE
TPS 1.07
TIP 1.02
TRE 0.89
™B 0.89
™D 0.89
T™E 0.89
TPR
T™P
GC
TGM
TRP 1.16
TPT
upe 0.75
UND 0.84
UDB
WAX
WAX, WCA
WAX, WPP
WSL
XLX 0.89
XLM 0.87
X10 0.89

3.000 PSIG
1.750 PSIG
1.500 PSIG
5,000 BPH
6,750 BPH
CARGO EQUIVALVENT
MAX WATER
LIQUID LIQUID
TRANSFER TRANSFER
RATE RATE
(Q1) Qw= (Q1) *SG1“.5.
(BPH) (BPH)
5,000 4,387
000 5,292
000 4,924
5,000 4,664
5 000 5,385
5 000 4,359
5,000 4,610
5,000 4,387
S 000 4,637
5 000 5,292
5,000 5,099
5,000 5,172
5,000 5,050
5,000 4,717
5,000 4,717
5,000 4,717
5,000 4,717
5,000 5,385
5,000 4,330
5,000 4,583
5,000 4,717
5,000 4,664
5,000 4,717

Qu<s (Qw) max

OK

OK
OK

OK
OK
OK

OK
oK

OK

OK

OK

OK

OK

OK



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE : C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS (MDWP) 3.000 PSIG
SPILL VALVE SET PRESSURE (Ps/v) 1.750 PSIG
CARGO TANK P/V SETTING (Pp/V) 1,500 PSIG
"TARGET®" MAX LIQUID TRANSFER RATE (TMLTR) 5,000 BPH
SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE {Qw) max 6,750 BPH
C LIQUID CARGO EQUIVALVENT
H SPECIFIC MAX WATER
R GRAVITY LIQUID LIQUID Qw<n (Qw) max
I TRANSFER TRANSFER
s RATE RATE
CARGO (1) (Q1) Qw=(Ql) *SG1*.5
{BPH) (BPH)
............................. feemceeccccesemcceeasesmmmmacessesamsesmees-ase F4F WEEXEPET Cceceevo cocmcemsmccene ooooscomoos
XYLENE (P-) XLp 0.86 5,000 4,637 oK
XYLENOL XYL 1.01 5,000 5,025 OK

Zinc Dialkyldithiophosphate

I-1b

SPILLVLV



CALCULATIONS FOR CAPACITY OF SPILL VALVE
BARGE: C9706: CONOCO, INC.; E344

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

®TARGET®" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

46 CFR SUBCHAPTER D, BUT NOT TABLE 30.25-1

AROMATIC RESIN OIL 60
AROMATIC RESIN OIL 80
AROMATIC RESIN OILS

SPILLVLV I. N \7

(MDWP) 3.000 PSIG
(Pa/v) 1.750 PSIG
(Pp/v) 1.500 PSIG
(TMLTR) 5,000 BPH
(Qw) max 6,750 BFH
C LIQUID  CARGO EQUIVALVENT
H SPECIFIC MAX WATER
R GRAVITY LIQUID LIQUID Qw<= (Ow) max
1 TRANSFER TRANSFER
s RATE RATE
(1) (Q1) Owe (Q1) *SG1“.5
(BPR) {BPH)
BT PR ERMARNE oo S PSP RNESDENEEEE WSS ..
ARS 1.02 5,000 5,050 OK
ARS 1.02 5,000 5,050 oK
--------------- 999 mmmvemeccseemmmm—eemamen——



SUMMARY COMPARISON OF *SPILL VALVE® vs "P/V® MAX LIQUID TRANSFER RATES

BARGE : C9706: CONOCO, INC.; E344
MAX MAX
C¢ LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
I PER PER
s SPILL P/V
CARGO VALVE VALVE
(BBL/ {BBL/
HR) HR)
46 CFR SUBCHAPT O, TABLE 151
ACETIC ACID AAC 5,000 5,000
ACETIC ANHYDRIDE - ACA 5,000 5,000
ACETONITRILE ATN 5,000 5,000
ACRYLIC ACID ACR 5,000 5,000
ACRYLONITRILE ACN 5,000 5,000
ADIPONITRILE ADN 5,000 5,000
ALUMINUM SULFATE SOLUTION ASX 5,000
AMINOETHYLETHANOLAMINE AEE 5,000 5,000
AMMONIUM BISULFITE SOLN (70% OR LESS) ABX 5,000
AMMONIUM HYDROXIDE (28% OR LESS NH3) AMH
ANTHRACENE OIL (COAL TAR FRACTION) AHO
BENZENE BNZ 5,000 5,000
BENZENE HYDROCARBON MIXTURES (W/ACETYLENES) (W/10% BENZENE OR MORE) BHA 5,000 5,000
BENZENE HYDROCARBON MIXTURES (W/10% BENZENE OR MORE) BHB 5,000 5,000
BENZENE, TOLUENE, XYLENE MIXTURES (HAVING 10% BENZENE OR MORE) BTX 5,000 5,000
i80-BUTYL ACRYLATE BAI 5,000 5,000
n-BUTYL ACRYLATE BTC 5,000 5,000
BUTYL ACRYLATE (SEE ISO- & N- BUTYL ACRYLATE) BAR 5,000 5,000
BUTYL METHACRYLATE BMH 5,000 5,000
130-BUTYRALDEHYDE BAD 5,000 5,000
n-BUTYRALDEHYDE BTR 5,000 5,000
BUTYRALDEHYDES (CRUDE) BFA 5,000 5,000
BUTYRALDEHYDE (IS0-, N-) BAB 5,000 5,000
CAMPHOR OIL (LIGHT) CPO 5,000
CARBON TETRACHLORIDE CBT 5,000
CAUSTIC POTASH SOLUTION CPS 5,000
CAUSTIC SODA SOLUTION css 5,000
CHLOROBENZENE CRB 5,000 5,000
CHLOROFORM CRP 5,000
CHLOROSULFONIC ACID CSA 5,000
COAL TAR NAPHTHA SOLVENT NCT 5,000 5,000
CREOSOTE (COAL TAR) ccT 5,000 5,000
CREOSOTE (WOOD) CcWD 5,000 5,000
CRESOLS (ALL ISOMERS) CRS 5,000 5,000
CRESOLS WITH LESS THAN 5% PHENOL (SEE CRESOLS (ALL ISOMERS) CRS 5,000
CRESOLS WITH 5% OR MORE PHENOL (SEE PHENOL) CFP 5,000 5,000
CRESYLATE SPENT CAUSTIC csc 5,000
CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC CAX
CROTONALDEHYDE CTA 5,000 000
CYCLOHEXANONE CCH 5,000 000
CYCLOHEXYLAMINE CHA 5,000 000
DECYL ACRYLATE (iso-, n-) DAT 000 000
DICHLOROBENZENE (ALL ISOMERS) DBX 000 000
1, 1-DICHLOROETHANE DCH 000 000
2,2-DICHLOROETHYL ETHER DEE 000 000
DICHLOROMETHANE (ALSO KNOWN AS METHYLENE CHLORIDE) DM 000
2, 4 -DICHLOROPHENOXYACETIC ACID DIETHANOLAMINE SALT SOLUTION DDE
2, 4 -DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION DAD
2, 4-DICHLOROPHENOXYACETIC ACID, TRIISOPROPANOLAMINE SALT SOLUTION DTI
1,1-,1,2- OR 1,3- DICHLOROPROPANE DPX 5,000 5,000
1, 3-DICHLOROPROPENE DPU 5,000 5,000
DICHLOROPROPENE, DICHLOROPROPANE MIXTURES DMX 5,000 5,000
2,2-DICHLOROPROPIONIC ACID DCN
DIETHANOLAMINE DEA S 000 5,000
DIETHYLAMINE DEN 5 000 5,000
DIETHYLERNETRIAMINE DET 5 000 5,000
DIETHYL ETHER, SEE ETHYL ETHER DER

MLTRSUM1 j'\



SUMMARY COMPARISON OF °SPILL VALVE® vs °P/V® MAX LIQUID TRANSFER RATES

BARGEB: C9706: CONOCO, INC.; E344
MAX MAX
¢ LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
b PER PER
s SPILL P/V
CARGO VALVE VALVE
(BBL/ (BBL/
HR) HR)
DIISOBUTYLAMINB DBU 000 5,000
DIISOPROPANOLAMINE DIP 000 5,000
DIISOPROPYLAMINE DIA 000 5,000
N, N-DIMETHYLACETAMIDE DAC 000 5,000
DIMETHYLETHANOLAMINE DMB 000 5,000
DIMETHYLFORMAMIDE DMF 000 5,000
1,4-DIOXANE DOX 5,000 5,000
DI-N-PROPYLAMINE DNA 5,000 5,000
ETHANOLAMINE MEA 5,000 5,000
ETHYL ACRYLATE EAC 5,000 5,000
ETHYLAMINE SOLUTION (72% OR LESS) EAN 5,000 5,000
N-BTHYLBUTYLAMINE EBA 5,000 5,000
N-ETHYLCYCLOHEXYLAMINE ECC 5,000 5,000
ETHYLENE CYANOHYDRIN ETC 5,000 5,000
ETHYLENEDIAMINE EDA 5,000 5,000
ETHYLENE DIBROMIDE EDB 4,582
ETHYLENE DICHLORIDE EDC 5,000 5,000
ETHYLENE GLYCOL PROPYL ETHER EGP 5,000 5,000
2-ETHYLHEXYL ACRYLATE EAI 5,000 5,000
ETHYLIDENE NORBORNENE ENB 5,000 5,000
ETHYL METHACRYLATE ETM 5,000 5,000
2-ETHYL- 3 - PROPYLACROLEIN EPA 5,000 5,000
FERRIC CHLORIDE SOLUTIONS FCS
FORMALDEHYDE SOLUTION (37% TO 50%) FMS 5 000 5,000
PORMIC ACID FMA 5 000 5,000
FURFURAL FFA 5 000 5,000
GLUTARALDEHYDE SOLUTION (50% OR LESS) GTA
HEXAMETHYLENEDIAMINE SOLUTION HMC 5,000 5,000
HEXAMETHYLENEIMINE HMI 5,000 5,000
HYDROCHLORIC ACID SPENT (15% OR LESS) HCS 5,000
ISOPENTALDEHYDE (MIXED ISOMERS) (SEE VALERALDEHYDE (ISO-, N-)
ISOPRENE IPR 5,000 5,000
KRAFT PULPING LIQUORS (FREE ALKALI CONTENT 3% OR MORE) (INCLUDINRG BLACK,KPL
MESITYL OXIDE MSO 5 000 5,000
METHYL ACRYLATE MAM s 000 5,000
METHYLCYCLOPENTADIENE DIMER MCK 5 000 5,000
METHYL DIETHANOLAMINE MDE 5 000 5,000
2-METHYL-5-ETHYLPYRIDINE MEP 5 000 5,000
METHYLENE CHLORIDE (SEE DICHLOROMETHANE)
METHYL METHACRYLATE MM 5,000 5,000
2-METHYLPYRIDINE MPR 5,000 5,000
alpha -METHYLSTYRENE MSR 5,000 5,000
MORPHOLINE MPL 5,000 5,000
NITRIC ACID (70% OR LESS) NCD
NITROPROPANE (-1, OR -2) NPM 5,000 5,000
OCTYL NITRATES (ALL ISOMERS) ONE 5,000 5,000
OLEUM oM 4,797 5,000
PENTACHLOROETHANE PCB 5,000
1, 3-PENTADIENE PDE 5,000 5,000
PERCHLOROETHYLENE (SAME AS TETRACHLOROETHYLENE) PER 5,000
PHOSPHORIC ACID PAC 4,990
POLYETHYLENE POLYAMINES PEB 5,000 5,000
POLYMETHYLENE POLYPHENYL ISOCYANATE pPI 5,000
POTASSIUM HYDROXIDE SOLUTION (SEE CAUSTIC POTASH SOLUTION)
i80- PROPANOLAMINE MPA 5,000 5,000
PROPANOLAMINE (iso-, n-) PAX 5,000 5,000
PROPIONIC ACID PNA 5,000 5,000
i80-PROPYLAMINE 1PP 5,000 5,000
180-PROPYL ETHER IPE 5,000 5,000
PYRIDINE PRD 5,000 5,000
SODIUM ALUMINATE SOLUTION SAU
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SUMMARY COMPARISON OF "SPILL VALVE® vs "P/V® MAX LIQUID TRANSFER RATES

BARGE : C9706: CONOCO, INC.; E344
MAX MAX
Cc  LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
1 PER PER
s SPILL P/V
CARGO VALVE VALVE
(BBL/ (BBL/
HR) HR)
[ 214
SODIUM CHLORATE SOLUTION (50% OR LESS) SpD 5,000
SODIUM DICHROMATE SOL'N (70% OR LESS) SDL
SODIUM HYDROXIDE SOLUTION (SEE CAUSTIC SODA SOLUTION)
SODIUM 5% OR LESS) SHP 5,000
SODIUM SOLUTIONS (M2S 15 PPM OR LESS) SSH 5,000
SODIUM SOLUTIONS (15 PPMcH2S<200 PPM) ssI 5,000
SODIUM SOLUTIONS (H2S GREATER THAN 200 PPM) ssJ 5,000
SODIUM THIOCYANATE SOLUTION (56% OR LESS) STS
STYRENE MONOMER STY 5,000 5,000
SULFURIC ACID SFA 4,976 5,000
SULFURIC ACID, SPENT SAC 5,000 5,000
1,1,2,2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE) TEC 5,000
TETRAETHYLENEPENTAMINE TTP 5,000 5,000
TETRAHYDROFURAN THP 5,000 5,000
1,1, 2-TRICHLOROETHANE (VINYL TRICHLORIDE) ™ 5,000 5,000
TRICHLOROETHANE (SEE 1,1, 2-TRICHLOROETHANE)
TRICHLOROETHYLENE TCL 5,000 5,000
1,2, 3-TRICHLOROPROPANE TCN 5,000 5,000
TRIETHANOLAMINE TEA 5,000 5,000
TRIETHYLAMINE TEN 5,000 5,000
TRIETHYLENETETRAMINE TET 5;000 5,000
UREA, AMMONIUM NITRATE SOL’N (CONTAINING MORE THAN 2% NH3) UAS
VALERALDEHYDE (iso-, n-) 5,000 5,000
VALERALDEHYDE (iso-) IVA 5,000 5,000
VALERALDEHYDE (n-) VAL 5,000 5,000
VANILLAN BLACK LIQUOR (FREE ALKALI CONTENT 3% OR MORE) VBL
VINYL ACETATE VAM 5,000 5,000
VINYLTOLUENE VNT 5,000 5,000
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SUMMARY COMPARISON OF *SPILL VALVE" vs "P/V® MAX LIQUID TRANSFER RATES

BARGE:

46 CFR SUBCHAPT O BUT NOT TABLE 151

1-DICHLOROPROPANE
1,1-TRICHLOROETHANE
2-DICHLOROPROPANE

3 CYCLOPENTADIENE
3-DICHLOROPROPANE
2-METHYL-2-HYDROXY~ 3 -BUTYNE

1
1
1
1
1

C9706: CONOCO, INC.; E344

[CE I ]

DPB

DPP

DPC
MHB

2,4-DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION (70% OR LESSDDA

3-PENTENENITRILE

AEROTHENE TT (1,1, 1-TRICHLOROETHANE}

ALKYLBENZENE
AMINOETHYLPIPERAZINE

BENZENE RAFPINATE (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE)

BENZENE SULFONYL CHLORIDE
BENZYL ACETATE

BENZYL CHLORIDE (STABILIZED)
BUTANOL

BUTYL ETHER (n-)

BUTYLENE OXIDE (1,2-)

BUTYRIC ACID

CARBOLIC ACID

CHLOROACETIC ACID (80% OR LESS)
CHLOROPROPIONIC ACID (2- OR 3-})
CHLOROTOLUENE (m-)
CHLOROTOLUENE (o-)
CHLOROTOLUENE (p)
CHLOROTOLUENES (MIXED ISOMERS)
CREOSOTE (ALL ISOMERS)
CRESYLIC ACID TAR

CYCLOHEPTANE

CYCLOHEXANONE, CYCLOHEXANOL MIXTURE

CYCLOHEXYL ACETATE

CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE

CYCLOPENTANE
DECANOIC ACID

DI 2 ETHYLHEXYL PHTHALATE (SEE ALSO ETHYLHEXYL PHTHALATE)

DICHLOROISOPROPYL ETHER (2,2°-)
DICHLOROPROPANE
DICHLOROPROPENE

DIETHYL SULFATE
DIETHYLETHANOLAMINE

DODECYL BENZENE

DODECYLDIMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE

DRIPOLENE

ETHANOL (see ethyl alcohol)
ETHYL BROMIDE

ETHYL TERT-BUTYL ETHER
ETHYLAMINE

ETHYLENE DICHLORIDE 1,1,2-TRICHLOROETHANE MIXTURE

ETHYLMERCAPTAN (SAME AS ETRANETHIOL)

ETHYLPHENOL

FORMALDEHYDE SOLUTION (50% OR MORE), METHANOL MIXTURES

HYDROSULFIDE

INDENES

ISOBUTYL ACETATE

ISOPRENE, PENTADIENE MIXTURE
1S0-PROPYL ALCOHOL

LAURIC ACID
METHACRYLONITRILE

PNT

8383334498833958

8

DSU

5,000
5,000
5,000

5,000
5,000

5,000
5,000
5,000
5,000

5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
5,000
2,770
5,000
5,000
5,000
5,000
5,000
5,000

5,000
5,000
5,000

5,000
5,000

5 000
5 000
5 000

5,000
5,000

5,000
5,000

5,000
5,000
5,000
5,000

000
000
000
000
000
000
000
000
000
000
000

000
000
000

000
000

5,000

5,000
5,000

5,000
5,000
5,000
5,000
5,000
5,000
5,000

5,000



SUMMARY COMPARISON OF ®SPILL VALVE" vs "P/V® MAX LIQUID TRANSFER RATES

BARGE: C9706: CONOCO, INC.; E344

METHANOL

METHYL STYRENE

METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURES
METHYLCYCLOHEXANE

METHYLHEXANE (SAME AS HEPTANE)
MONOETHANOLAMINE

MONOISOPROPANOLAMINE

NAPHTHALENE (MOLTEN)

NEODECANOIC ACID

NITRILOTRIACETIC ACID

NITROPHENOL (MOLTEN)

NITROPROPANE (60%), NITROETHANE (40%) MIXTURE
NITROTOLUENE (o-,p-)

PARALDEHYDE

POLYGLYCERINE, SODIUM SALT SOLN (CONTAINING 3% OR MORE SODIUM HYDROXIE)

PROPIONALDEHYDE

PROPIONIC ANHYDRIDE

PROPIONITRILE

PROPYLAMINE (n-)

PROPYLBENZENE

PYROLYSIS GASOLINE (GREATER THAN 5% BENZENE)
PYROLYSIS RESIDUAL FUELS

SEWAGE, RAW

SODIUM SULFIDE (SOLID IN WATER)

STYRENE

STYRENE CRUDE

STYRENE TAR

TETRAMETHYLBENZENE (1,2,3,5-)

TOLUIDINE {(o-)

TRICHLOROBENZENE (1,2,4-)
TRIISOPROPANOLAMINE SALT OF 2,4-DICHLOROPHENOXY ACETIC ACID SOL'N
TRIPHENYLBORANE

UNDECANQIC ACID

HYDROCARBON S-9

Vs
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MAX
LIQUID
TRANSFER
RATE
PER .
SPILL
VALVE
({BBL/
HR)

5,000

5,000
5,000
5,000
5,000

5,000
5,000
5,000
5,000

5,000
5,000
5,000
5,000

5,000
5,000

5,000
5,000
5,000

5,000
$,000
5,000

5,000
5,000

MAX
LIQUID
TRANSFER
RATE
PER
P/V
VALVE
(BBL/
HR)

5,000

5,000
5,000
5,000
5,000

5,000
5,000
5,000

5,000
5,000
5,000
5,000
5,000
5,000

5,000
5,000

5,000

5,000
5,000
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SUMMARY COMPARISON OF "SPILL VALVE" vs "P/V® MAX LIQUID TRANSFER RATES

BARGE: C9706: CONOCO, INC.; E344
MAX MAX
c LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
1 PER PER
s SPILL P/V
CARGO VALVE VALVE
(BBL/ (BBL/
HR) HR)
46 CFR SUBCHAPTER D, TABLE 30.25-1
Acetone ACT 5,000 s,000
Acetophenone ACP s,000 5,000
Acetyl Tribtuyl Citrate 5,000
Acrylonitrile-Styrene Copolymer dispersion in Polyether Polyol ALE
Alcohols (C13 and above) ALY
Alcoholic beverages, N.0.S.
Alcohol (C6 - C17) (secondary) Poly({3-6)ethoxylates
Alcohol (Cl12 - C15) Poly(1-3)ethoxylatés
Alcohol (C12 - C15) Poly(3-11)ethoxylates
Alkenylsuccinic acid
Alkenylsuccinic Anhydride
Alkyl (C9 - C17) Benzenes AKB
Alkylbenzenesulfonic acid (4% or less) ABS
Alkyl Phthalates (n-)
Alkyl Succinate Pormaldehyde Hydr- oxyamino condensate (3.2% or leas)
Aminoethyldiethanolamine, Aminoethylethanolamine solution
Amyl Acetate (commercial, iso-, n-,sec-) AEC S 000 5,000
AMYL ACETATE (n-) AML 5 000 5,000
AMYL ACETATE (iso-) IAT S 000 5,000
Amyl alcohol (iso-, n-, sec-, primary) (SEE ALSO IAA) AAI 5 000 5,000
Amyl alcohol (n-) AAN S 000 s,000
Amyl alcchol (tert-) AAI
AMYL ALCOHOL, PRIMARY APM 5,000 5 000
AMYL, ALCOHOL, (sec-) ASE 5,000 5 000
Amylene AMZ
AMYL ALCOHOL, (iso-) IAA 5,000 5,000
Amyl Methyl Ketone AMK
Amyl Tallate
Asphalt ASP 5,000
ASPHALT BLENDING STOCKS: Roofers flux ARF
ASPHALT BLENDING STOCKS: Straight run residue ASR

Behenyl alcohol

Benzene Tricarboxylic acid Trioctyl Ester

Benzyl alcohol BAL 5,000 5,000
Bicyclic Terpenel Polyamide salt

Brake fluid base mixtures (containing Poly(2-8)alkylene (C2-C3) glycols,BFX

Butane BMX 5,000

Butene, SEE BUTYLENE

Butene Oligomer BOL

Butyl Acetate (iso-, n-) BAX 5,000 000
BUTYL ACETATE (N-) BCON 5,000 000
Butyl Acetate (sec-) BTA 5,000 000
Butyl alcohol (iso-, n-, sec-, tert-) 000
BUTYL ALCOHOL (ISO-) 1AL 5,000 000
BUTYL ALCOHOL (N-) BAN 5,000 000
BUTYL ALCOHOL (SEC-) BAS 5,000 000
BUTYL ALCOHOL (TERT-) BAT 5,000 000
Butyl Benzyl Phthalate BPH 5,000 000
Butylene BTN

Butylene Glycol BUG

1,3-Butylene Glycol, SEE BUTYLENE GLYCOL

Butylene Polyglycol, SEE BUTYLENE GLYCOL

iso-Butyl Formate

n-Butyl Formate

Butyl Heptyl Ketone BHK

Butyl Methyl Ketone,SEE METHYL BUTYL KETONE

Butyl Stearate

Butyl Toluene BUE 5,000 5,000
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SUMMARY COMPARISON OF ®SPILL VALVE" vs "P/V® MAX LIQUID TRANSFER RATES

BARGE : C9706: CONOCO, INC.; E344
MAX MAX
c LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
b PER PER
s SPILL P/V
CARGO VALVE VALVE
(BBL/ (BBL/
HR) HR)
Butyrolactone (gamma) BLA
Calcium Alkylphenate
Calecium Alkyl Salicylate
Calcium Amino Nonyl Phenolate
Calcium Carboxylate
Caprolactam solutions CLS 5,000 5,000
Carbon black base 000
Cetyl alcohol (HEXADECANOL) SEE ALCOHOLS (C13 AND ABOVE)
Cetyl-Stearal alcohol
Cleaning spirit (unleaded)
Coal tar COR 5,000
Cumene UM 5,000 5,000
Cycloaliphatic resins
Cyclohexane X 5,000 5 000
Cyclohexanol CHN 5,000 5 000
1,3-Cyclopentadiene dimer (molten) CPD 5,000 5 000
Cyclopentadiene polymers, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)
Cymene (para-) oP 5,000 5,000
Decahydronaphthalene DHN 5,000 5,000
Decaldehyde (iso-) IDA 5,000 5,000
Decaldehyde (n-) DAL 5,000
Decane DDC
Decene DCE 5,000 5,000
Decyl alcohol {(all isomers) (DECANOL} DAX 5,000 5,000
DECYL ALCOHOL {(iso-) ISA 5,000 5,000
DECYL ALCOHOL (n-) DAN 5,000 5,000
Decylbenzene (n-) DBZ 5,000 5,000
Detergent Alkylate
Diacetone alcohol DAA 5,000 5,000
Dialkyl (C10-Cl4) Benzenes DAB
Dialkyl (C7-C13) Phthalates DAH
Dibutyl Carbinol
Dibutyl Phthalate {ortho-) DPA 5,000
Dicyclopentadiene, SEE 1,3-CYCLOPENTADIENE DIMER {MOLTEN) DPT 5,000 5,000
Diethylbenzene DEB 5,000 5,000
Diethylene Glycol DEG 5,000 5,000
Diethylene Glycol Butyl Ether DME 5,000 5,000
Diethylene Glycol Butyl Ether Acetate DEM
Diethylene Glycol Dibutyl Ether DIG
Diethylene Glycol Diethyl Ether
Diethylene Glycol Ethyl Ether DGE
Diethylene Glycol Ethyl Ether Acetate DGA 5,000 5,000
Diethylene Glycol Methyl Ether DGM 5,000 5,000
Diethylene Glycol Methyl Ether Acetate DGR
Diethylene Glycol Phenyl Ether bGP
Diethylene Glycol Phthalate DGL
Di- (2-ethylhexyl)adipate DEH
Di-{(2-ethylhexyl)phthalate DIE
Diethyl Phthalate DPH
Diglycidyl Ether of Bisphenol A BDE
Diheptyl Phthalate DHP
Dihexyl Phthalate DHA
Diisobutylcarbinol DBC 5,000 000
Diisobutylene DBL 5,000 000
Diisobutyl Ketone DIK 5,000 000
Diisobutyl Phthalate DIT
Diisodecyl Phthalate DID
Diisononyl Adipate DNY
Diisononyl Phthalate DIN
Diisoocytl Phthalate DIO
Diisopropylbenzene {(all isomers) DIX 5,000 5,000
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SUMMARY COMPARISON OF "SPILL VALVE" vs "P/V® MAX LIQUID TRANSFER RATES

BARGE :

CARGO

C9706: CONOCO, INC.; E344

Diisopropyl Naphthalene
Dimethyl Adipate

Dimethylbenzene

Dimethyl Glutarate
Dimethyl Phthalate

Dimethyl Polysiloxane

2,2-Dimethylpropane-1,3-diol
Dimethyl Succinate

Dinonyl Phthalate

Di (octylpheny) amine

Dioctyl Phthalate

Dipentene

Diphenyl

Diphenyl, Diphenyl Ether mixture

Diphenyl

Ether

Diphenyl Ether, Biphenyl Ether mixture
Dipropylene Glycol

Dipropylene Glycol Dibenzoate
Dipropylene Glycol Methyl Ether
DISTILLATES: Flashed feed stocks
DISTILLATES: Straight run

Ditridecyl Phthalate

Diundecyl Phthalate

Dodecane (all isomers)

Dodecanol
Dodecene (all isomers)

DODECENE

Dodecylbenzene
Dodecyl Phenol
Drilling mud (low toxicity) (if flammable or combustible}/
Epoxylated linear alcohols, C11-C15

Ethane

2-Ethoxyethanol
2-Ethoxyethyl Acetate

Ethoxylated alcohols, C11-Cl15,SEE THE ALCOHOL POLYETHOXYLATES
Ethoxy Triglycol (crude)

Ethyl Acetate
Ethyl Acetoacetate
Ethyl alcohol (ETHANOL)
Ethyl Amyl Ketone
Ethyl Benzene
Ethyl Butanol
Ethyl Butyrate
Ethyl Cyclohexane

Ethylene
Ethylene
Ethylene
Ethylene
Ethylene
ETHYLENE
Ethylene
Ethylene
Bthylene
Bthylene
Ethylene
Bthylene
Bthylene
Ethylene
Ethylene
Ethylene
Bthylene

MLTRSUM1

Carbonate

Glycol
Glycol
Glycol
GLYCOL
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol
Glycol

Acetate

Butyl Ether

BUTYL ETHER ACETATE

Ether Acetate

Tert-Butyl Ether

Diacetate

Dibutyl Ether

Ethyl Ether, SEE 2-ETHOXYETHANOL
Ethyl Ether Acetate, SEE 2-ETHOXYETHYL ACETATE
Isopropyl EBther

Methyl Butyl Ether

Methyl Ether

Methyl Ether Acetate

Phenyl Ether

[ -]

DII
DLA

EPE

MAX
LIQUID
TRANSFER
RATE
PER
SPILL

{BBL/
HR)

5,000

5,000

5,000
5,000
5,000
5,000
5,000

5,000

5,000
5,000

5,000
5,000
5,000

5 000
5 000
S 000

§,000
5,000
5,000
5,000
5,000
5,000

5,000
5,000

5,000

5,000

5,000

5,000

5,000

MAX
LIQUID
TRANSFER
RATE
PER
/v

(BBL/
HR)

5,000

5 000
5 000
5 000
5 000

5,000

5,000
5,000

5,000
5,000
5,000

5,000
5,000
5,000
5 000
S 000

5 000
5 000

5,000

5,000

5,000

5,000

5,000



SUMMARY COMPARISON OF ®SPILL VALVE® v8 "P/V® MAX LIQUID TRANSFER RATES

BARGE: €9706: CONOCO, INC.; E344

[ -]

Ethylene Glycol Phenyl Ether, Diethylene Glycol Phenyl Ether mixture EDX

Ethylene-Propylene Copolymer (in liquid mixtures)
Ethyl-3-Ethoxypropionate

2-Ethylhexaldehyde, SEE OCTYL ALDEHYDES
2-Ethylhexanoic

2-Ethylhexanol,

Ethylhexoic aci

Ethyl Hexyl Pht PHTHALATE)
Ethyl Hexyl Tallate

Ethyl Propionate

Ecthyl Toluene

Fatty acid (saturated, C13 and above)

Glycerol, SEE GLYCERINE
Glycerol Polyalkoxylate

Grease

Heptadecane

Heptane (all isomers) (METHYHEXANE)
HEPTANE (N-)

Heptanoic acid

Heptanol (all isomers)

HEPTANOL

Heptene (all isomers)

HEPTENE (1-})

Heptyl Acetate

Herbicide (C15 -H22 -NO2 -CI), SEE METOLACHLOR
Hexaethylene Glycol
Hexamethylene Glycol
Hexamethylenetetramine solutions
Hexane (all isomers)

HEXANE

Hexanoic acid

Hexanol

Hexene (all isomers)

HEXENE (1-)

HEXENE (2-)

Hexyl Acetate

Hexylene Glycol

LARD
thylthio)butancic acid
(MOVED TO SUB-O, NON TABLE 151, 6/24/95)}

HMX

HEEHES

HPE

HTS

BB

HXO

5 EEEBRE

ted Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED/

MLTRSUM1
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TRANSFER
RATE
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SPILL

5,000
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5,000
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5,000
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5,000
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5,000
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5,000
000
000
000
000
000
000

000
000
000
000
000
000
000

5,000

MAX
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5,000
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SUMMARY COMPARISON OF "SPILL VALVE" vs *P/V® MAX LIQUID TRANSFER RATES

BARGE: C9706: CONOCO, INC.; E344
MAX MAX
c LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
I PER PER
s SPILL P/V
CARGO VALVE VALVE
{BBL/ (BBL/
HR) HR)
__________________________________________________________________ roees IS seacccce=s
Isophorone IPH 5,000 5,000
JET FUELS: JP-1 (Kerosene) JPO 5,000 5,000
JET FUELS: JP-3 JPT 5,000 5,000
JET PUELS: JP-4 JPF 5,000 5,000
JET FUELS: JP-5 (Kerosene, heavy) JPV 5,000 5,000
JET FUELS: JP-8 JPE
Keroaene KRS 5,000 5,000
Lactic acid
Lard
Latex, liquid synthetic, including: Styrene-Butadien rubber LLS
Latex, liquid synthetic, including: Carboxylated Styrene-Butadien Copolymer
Magnesium Nonyl Phenol Sulfide
Magnesium Sulfonate MSE
Maleic Anhydride Copolymer
2-Mercaptobenzothiazol {(in liquid mixtures)
Methane MTH
3-Methoxy-1-Butanol
3-Methoxybutyl Acetate MOA
1-Methoxy-2-Propyl Acetate MPO
Methoxy Trigylcol, SEE TRIETHYLENE GLYCOL METHYL ETHER MTG
Methyl Acetate MTT 5,000 5,000
Methyl Acetoacetate MAE
Methyl alcohol (SEE METHANOL) MAL 5 000 5,000
Methyl Amyl Acetate MAC 5 000 5,000
Methyl Amyl alcohol MAA § 000 5,000
Methyl Amyl Ketone MAK
Methyl Butanol, SEE THE AMYL ALCOHOLS
Methyl Butenol MBL
Methyl n-Butyl Ketone MBK 5,000 5,000
Methyl Butynol MBY
Methyl Butyrate MBU 5,000 5,000
Methyl Ethyl Ketone MEK 5,000 5,000
Methyl Formal (DIMETHYL FORMAL) MTF 5,000 5,000
Methyl Heptyl Ketone MHK 5,000 5,000
Methyl Isobutyl Carbinol, SEE METHYL AMYL ALCOHOL MIC 5,000
Methyl Isobutyl Ketone MIK 5,000 5,000
3-Methyl-3-Methoxybutanol
3-Methyl-3-Methoxybutyl Acetate N
1-Methyl Naphthalene WA 5,000 5,000
Methyl Pentene
2-METHYL-1-PENTENE : MPN 5,000 5,000
S -METHYL-1- PENTENE MTN 5,000 5,000
N-Methyl-2-Pyrrolidone MPY
Methyl Tert-Butyl Ether (MTBE) MBE 5,000 5,000
Metolachlor MCO
Mineral spirits MNS 5 000 5 000
Myxcene MRE 5 000 S5 000
NAPHTHA: Aromatic (Having less than 10% Benzene)
NAPHTHA: Cracking fraction
NAPHTHA: Heavy
NAPHTHA: Paraffinic
NAPHTHA: Petroleum PTN
NAPHTHA: Solvent NSV 5,000 S 000
NAPHTHA: Stoddard solvent NSS 5,000 S 000
NAPHTHA: Varnish makers’ and painters’ (75%) NVM 5,000 s 000
Naphthalene Sulfonic acid-Formaldehyde Copolymer, Sodium salt golution NFS
Naphthenic acid NTI 5,000
Nonane (all isomers) NAX 5,000 S 000
NONANE NAN 5,000 5§ 000
Nonanoic acid (all isomera) NNA

Nonanoic, Tridecanoic acid mixture

310
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SUMMARY COMPARISON OF *SPILL VALVE®" vs "P/V® MAX LIQUID TRANSFER RATES

BARGE: €9706: CONOCO, INC.; E344
MAX MAX
(o LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
1 PER PER
) SPILL P/V
CARGO VALVE VALVE
(BBL/ (BBL/
HR) HR)
Nonene NON 5,000 5,000
Nonyl alcohol (all isomers) NNS 5,000 5,000
NONYL ALCOHOL NN 5,000 5,000
NONYL ALCOHOL (ise-) NNI 5,000 5,000
Nonyl Methacrylate Monomer
Nonyl Phenol NNP 5,000 5,000
Nonyl Phenol Poly{4-12)ethoxylates NPE
Nonyl Phenol Sulfide (90% or less)
Noxious liquid, N.0.S. (17) (°Trade name," contains®principal components®),
Non-Noxious liquid, N.0.S. (18) ("Trade name,* contains principal components
Octadecene
Octadecencamide solution (Oleamide) oDD
Octane {(all isomers) ORX 5,000 5 000
OCTANE OAN 5,000 5 000
Octanoic acid (all isomers) OAA 5,000 5 000
Octanol (all isomers) ox 5,000 S 000
OCTANOL OTA 5,000 5 000
Octene (all isomers) oTX 5,000 5 000
OCTENE (1-) OTE 5,000 5 000
Octyl Acetate
Octyl alcohol (iso-, n-) (all isomers), SEE OCTANOL (ALL ISOMERS) o 5,000 000
OCTYL ALCOHOL I0A 5,000 [{[1]4]
Octyl Aldehydes OAL
Octyl Decyl Adipate ODA
Octyl Epoxytallate OET
Octyl Phthalate. SEE DI- (2-ETHYLHEXYL) PHTHALATE
OIL, EDIBLE: Babassu OBB
OIL, EDIBLE: Beechnut
OIL, EDIBLE: Castor OCA
OIL, EDIBELE: Cocoa butter
OIL, EDIBLE: Coconut oce 5,000
OIL, EDIBLE: Cod liver
OIL, EDIBLE: Corn 0co 5,000
OIL, EDIBLE: Cottonseed ocs
OIL, EDIBLE: Fish, N.O.S. OFS 5,000
OIL, EDIBLE: Grapeseed
0IL, EDIBLE: Groundnut
OIL, EDIBLE: Hazelnut
0IL, EDIBLE: Lard oLD
OIL, EDIBLE: Maize
OIL, EDIBLE: Mustard seed
OIL, EDIBLE: Nutmeg Butter
OIL, EDIBLE: Olive OOoL
OIL, EDIBLE: Palm OPM
O1lL, EDIBLE: Palm kernel OPO
0IL, EDIBLE: Peanut OPN
OIL, EDIBLE: Poppy
OIL, EDIBLE: Raisin seed
OIL, EDIBLE: Rice bran ORP
OIL, EDIBLE: Safflower OSF
OIL, EDIBLE: Salad
OIL, EDIBLE: Sesame
0IL, EDIBLE: Soya bean 0SB s, 000
OIL, EDIBLE: Sunflower, SEE SUNFLOWER SEED 5,000
OIL, EDIBLE: Sunflower seed OSN
01L, EDIBLE: Tucum oTC
OIL, EDIBLE: Vegetable, N.O.S. ovG s,000
OIL, EDIBLE: Walnut
OIL, FUEL: No. 1 (Kerosene) OON
01L, FUEL: No. 1-D 00D
0IL, FUEL: No. 2 o™ 5,000 5,000

J-\
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BARGE:

CARGO

OIL,
OlL,
OIL,
OIL,
OIL,
O1L,
O1L,
0o1L,
OIL,
01L,

OIL,
oIL,
oIL,
OIL,
oIL,
OIL,
0OI1L,
OIL,
OIL,
oIL,
OlL,
OIL,
oIL,
oIL,
o1L,
o1L,
OIL,
OIL,
o1IL,
o1L,
OIL,
olL,
o1L,
Oo1L,
OIL,
OIL,
OIL,
o1L,
O1L,
oIL,
o1L,
OIL,
olL,
OolL,
OIL,
oIL,
OIL,
OlL,
o1L,
o1L,
oIL,

FUEL:
FUEL:
FUEL:
FUEL:
MISC:
MISC:
MISC:
M1SC:
MISC:
MISC:

MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
M1SC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:

€9706: CONOCO, INC.; E344

No. 2-D

No. 4

No. 5

No. 6
Abgorption
Aliphatic
Animal, N.O.S
Aromatic
Aviation F2300
Clarified

Croton

Crude

Diesel

Gas, low pour

Gas, low sulfur
Heartcut distillate
Lanolin

Linseed
Lubricating
Mineral

Mineral seal

Motor
Neatsfoot
oiticica
palm oil,
Palm oil, Methyl Ester,
pPenetrating

perilla

pilchard

Pine

Range

Residual

Resin

Resinous petroleum
Road

Rosin

Seal

Soapstock

Soya bean {epoxidized)
Spexm

spindle

Spray

Tall

Tall, fatty acid
Tanner'’s

Transformer

Tung

Turbine

Whale

white (mineral)

Wood

alpha-Olefins (C13 - ci8)

Olefins (C13 and above,
Oleic acid
Oleyl alcohol {OCTADE!

MLTRSUM1

fatty acid Methyl Ester

SEE SEE PAIM OIL,

all isomers)

SUMMARY COMPARISON OF °“SPILL VALVE® vs °P/V" MAX LIQUID TRANSFER RATES

nHIoTXTO

oIL
oDs

oLB

oMsS

OMT

ONF

00I

OPE

FATTY ACID METHYL EOPE
oPT

OPI
ORG

ORS

CENOL) , SEE ALCOHOLS {C13 AND ABOVE)

5,000

5,000
5,000

5,000

5,000

5,000

5,000

5,000

LIQUID
TRANSFER

5 000
5 000
000

5,000
5,000

5,000

5,000

5,000



SUMMARY COMPARISON OF °®SPILL VALVE" vs «p/V*® MAX LIQUID TRANSFER RATES

BARGE : C9706: CONOCO, INC.; E344
MAX MAX
[« LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
1 PER PER
s SPILL P/V
CARGO VALVE VALVE
(BBL/ (8BL/
HR) HR)
comos ¥ cocwca= —m-
Organic Amine 70, SEE AMINOETHYLDIETHANOLAMINE, AMINOETHYL-ETHANOLAMINE SOLU
Palm Stearin PMS
n-Paraffins (C10 - C20) PFN
Pentadecanol, SEE SEE ALCOHOLS (C13 AND ABOVE) PDC 5,000 5,000
Pentaethylene Glycol
Pentaethylenehexamine PEP
Pentane (all isomers) PTY 5,000 5,000
PENTANE (iso-) IPT 5,000 5,000
PENTANE (n-) PTA 5,000 5,000
Pentanoic acid
Pentene (all isomers) PTX 5,000 5,000
PENTENE (1-) PTE 5,000 5,000
Petrolatum PTL
1-Phenyl-1-Xylyl Ethane PXE
Phosphosulfurized Bicyclic Terpene
Phthalate plasticizers, SEE INDIVIDUAL PHTHALATES
Pinene PIN 5,000 5,000
Polyalkenyl Succinic Anhydride Amine
Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixtures PPX
Polyalkylene Oxide Polyol PAD 5,000
Polamine, Amide mixture
Polybutadiene, Hydroxyl terminated
Polybutene PLB 5,000 5,000
Polydimethylsiloxane 5,000
Polyethylene Glycol 5,000
Polyethylene Glycol Dimethyl Ether
Polyglycerol
Polyisobutylene, SEE POLYBUTENE
Polymerized Esters
Poly (20) oxyethylene Sorbitan Monooleate PSM
'Polypropylene PLP
Polypropylene Glycol PGC 5,000 5,000
Polypropylene Glycol Methyl Ether PGM 5,000 5,000

Polysiloxane
Polystyrene Diakyl Maleate

Potassium Oleate POE
Propane PRP 5 000
n-Propoxypropanol PXP
Propyl Acetate (iso-) IAC 5,000 5,000
Propyl Acetate (n-) PAT 5,000
Propyl alcohol (iso-) IPA 5,000 $,000
Propyl alcohel (n-) PAL 5,000 5,000
Propylbenzene (n-} PBZ 5,000 5,000
igo-Propylcyclohexane IPX 5,000 5,000
Propylene PPL 5,000
Propylene-Butylene Copolymer PBP

PDR

PPG 5,000 5,000

PGE

PGY

PME 5,000 5,000
Propylene Tetramer PIT 5,000 5,000
Propylene Trimer PIR

Pseudocumene, SEE TRIMETHYLBENZENES

Rum

Sodium Acetate, Glycol, water solutions

Sodium Acetate solution SAN
Sodium Benzoate solution SBN
Sodium Sulfonate

Stearic acid SRA

3-\3
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SUMMARY COMPARISON OF "SPILL VALVE®" vs «p/V® MAX LIQUID TRANSFER RATES

BARGE: €9706: CONOCO, INC.; E344
MAX MAX
[of LIQUID LIQUID
H TRANSFER  TRANSFER
R RATE RATE
I PER PER
8 SPILL P/V
CARGO VALVE VALVE
(BBL/ (BBL/
HR) HR)
Stearyl alcohol (Octadecanol)
Sulfolane SFL 5,000 5,000
Tallow ™o
Tallow alcohol, SEE ALCOHOLS (Cl3 AND ABOVE)}
Tallow fatty acid TFD
Tallow Alkyl Nitrile
Tetradecanol TTN 5,000
1-Tetradecene, SEE THE OLEFIN OR ALPHA-OLEFIN ENTRIES T 5,000 5,000
Tetradecylbenzene TBD
Tetraethylene Glycol 6 5,000 § 000
Tetrahydronaphthalene THN 5,000 § 000
Tetrapropylbenzene, SEE ALKYL (C9-C17) BENZENES
Toluene TOL 5,000 5,000
Triaryphosphate
Tributyl Phosphate TBP
Tricresyl Phosphate (less than 1% of the ortho isomer) <P 5,000 s 000
Tridecane TRD 5,000 5 000
Tridecanocic acid
Tridecanol, SEE ALCOHOLS (C13 AND ABOVE) TDN 5,000 5,000
1-Tridecene T™C 5,000 5,000
Tridecylbenzene TRB
Triethylbenzene TEB 5,000 5,000
TEG 5,000 5,000
5,000
TGD
TGE
Triethyl Phosphate TPS 5,000 5,000
Triisooctyl Trimellitate
Triisopropanolamine TIP 5,000
Trimethylbenzenes (all isomers) TRE 5,000 s,000
TRIMETHYL BENZENE (1,2,5-) T™B 5,000 S,000
TRIMETHYL BENZENE (1,2,3-) ™ 5,000 5,000
TRIMETHYL BENZENE (1,2,4-) ( PSEUDOCUMENE) T™ME 5,000 5,000
Trimethylol Propane Polyethoxylate TPR
2,2,4-Trimethyl pentanediol-1,3 -diisobutyrate
2,2,4-Trimethyl-3-pentanol-1- isobutyrate ™P
Tripropylene, SEE PROPYLENE TRIMER
Tripropylene Glycol hye o
Tripropylene Glycol Methyl Ether TGM
Trixylenyl Phosphate TRP 5,000
Turpentine TPT
Turpentine substitute (White spirit), SEE WHITE SPIRIT (LOW (15-20%) AROMATI
Undecanol
Undecene (1-) upc 5,000 5 000
Undecyl alcohol UND 5,000 S 000
Undecylbenzene uDB
vinyl Acetate-fumerate Copolymer
Waxes: WAX
WAXES: Candelilla
WAXES: Carnauba WAX,
WAXES: Paraffin WAX,
WAXES: Petroleum
White spirit, SEE WHITE SPIRIT (LOW (15-20%) AROMATIC)
White spirit (low (15 - 20%) aromatic) WSL
Wine, SEE ALCOHOLIC BEVERAGES, N.O.S.
Wool grease
Xylenes (ortho-, meta-, para-) XLX 5,000 5,000
XYLENE (M-) XM 5,000 5,000

J-\
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SUMMARY COMPARISON OF "SPILL VALVE®" vs °"P/V® MAX LIQUID TRANSFER RATES

BARGE: C9706: CONOCO, INC.; E344
MAX MAX
c LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
I "PER PER
s SPILL P/V
CARGO VALVE VALVE
(eBL/ (BBL/
HR) HR)
_________________________________________________ - R s mmma- -
XYLENE (0-) X10 5,000 5,000
XYLENE (P-) XLP 5,000 5,000
XYLENOL XYL 5,000 5,000

zinc Dialkyldithiophosphate

3-S
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