VAPOR CONTROL SYSTEM INSTALLATION
FOR BARGES: "7027" AND "7028"

CONOCO, INC.

I. INTENT AND TECHNICAL APPROACH

-The enclosed information is being submitted to obtain approval
for the installation and use of a vapor control system. The
information is structured to address (1) the regulations of 33 CFR
Parts 154, 155, 156, and 46 CFR Parts 30, 32, 35, and 39 as revised
and amended June 21, 1990 (re: gasoline, crude oil, and benzene)
and (2) the guidelines of the enclosure to USCG letter of 24 August
1993 and as revised 20 September 1993 (i.e., GUIDELINES FOR
DETERMINING THE MAXIMUM LIQUID TRANSFER RATE FOR ‘A TANK VESSEL
TRANSFERRING A FLAMMABLE OR COMBUSTIBLE CARGO USING A VAPOR CONTROL
SYSTEM) . It is desired that U.S.C.G. authorize use of the vapor
control system with all 46 CFR Subchapter "O" and "D" cargoes for
which the system meets applicable regulations (e.g., benzene,
gasoline, and crude oil) as well as other U.S.C.G. "inhouse"
guidelines.

The technical approach used herein to determine maximum liquid
transfer rate imposed by (a) the capacity of the cargo tank venting
system [ see 46 CFR 39.20-11 }- and (b) the pressure drop between
the most remote tank and the shore connection [ see 46 CFR 39.30-
1(D) (3) ) is summarized as follows:

1. Pertinent vessel and piping system parameters are
obtained for (a) maximum design working pressure, (b)
pressure vacuum valve getting and flow characteristics,
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and (c) piping system Farameters (see APPENDIX E-1).

2. Cargoes for which the vapor control system is to be
used are identified (see APPENDIX E-2).

3. Cargo data is obtained for (a) USCG vapor control
System category, (b) specific gravity of cargo vapor, and
(c) saturated vVapor pressure at 115 degrees F (see
APPENDIX E-2).

4. The vapor-air mix density, specific gravity, and
growth rate (VGR) are determined for each cargo for which
adequate data is available (see APPENDIX E-2).




I1. BARGE TYPE AND DESCRIPTION:

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

III. INDIVIDUAL BARGE DATA:

NAME —BUILDER HULL
7027 TRINITY/ASHLAND CITY 4317
7028 TRINITY/ASHLAND CITY 4318

IV. CARGO 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 HOQSES:

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
pPressure 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 is 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.




- The pressure drop across the pv valve, piping system
losses, pressure at the tank most remote from the PV
valve, and MAXIMUM LIQUID TRANSFER RATE as limited by the
vapor control system are determined (see APPENDIX E-3).

These parameters are based on a vapor-air mix flow

rate of "VGR" times a "liquid transfer rate" equal to the
lesser of 5,000 BBL/HR (i.e., an owner/operator criteria)
or the maximum flow rate which results in a pressure

at the most remote tank not exceeding the cargo tank
MAXIMUM DESIGN WORKING PRESSURE (see SECTION VI below).

- A set of graphs is developed for various values of vapor
growth rate (VGR) (see APPENDIX G) . The values of VGR
bracket the values determined in the above described
analysis. Each set consists of five graphs - i.e., one
graph for each of fiva conditions of pressure at the shore
connection loading header ranging from -1.0 PSIG to 1.0
PSIG. Each graph shews the relationship between the
"Pressure drop" from the mOSt remote tank to the shore
connection and the "liquid flow rate" for a range of cargo
vVapor-air specific gravity. The pressure drop is basgd on
a vapor-air mix flow rate of "VGR" times the noted liquid
transfer rate.

Each graph page contains a description of the intended
procedure for its use,

APPENDIX F provides a detailed illustration of the
bressure drop calculation process.

APPENDIX H provides a detailed listing by cargo of the
pressure drop from the most remote tank to the shore
connection for a 1.0 PSIG pressure at the shore
connection.



VIII. VAPQR CONTROL SYSTEM (46 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 tanx level indicator (i.e., sight glass) will
be installed at the access hatch to each cargo tank to provide
liquid level determination in accordance with 46 CFR 39.20-3(a).
Descriptive literature is provided in TABLE LM-1 and in APPENDIX
A. : ) :

B. One (1) high lev:l indicating device (i.e., dipstick) will
be installed in each cargo tank to indicate when the liquid level
in the cargo tank is within about 3.28 feet of the tank top in
accordance with 46 CFR 39.20-3 (b) . Descriptive literature 1is
provided in TABLE LM-1 and in APPENDIX B.

X. LIQUID QVERFILL PROTECTION (46 CFR _39.20-9): Q

Primary tank barge liquid overfill protection will be provided
by tinstallation of a high level alarm/shutdown system which
complies with the requirements of 46 CFR 39.20-9 (b). Additional
tank barge 1liquid overfill protection will be provided 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 :he allowable flow of the spill valve (without
exceeding the MAX DESIGN WORKING PRESSURE) are provided as APPENDIX
I; however, these flow rates do not govern the MAX LIQUID TRANSFER
RATE since primary liquid overfill protection is provided by the
high level alarm and shutdown system.

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




XI. wmﬂmmmww

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 ig 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

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 d 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 S,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
éxceeds the MAXIMUM DESIGN WORKING VACUUM for any tank connected
to the vapor collecticn system; and




XII. OPERATIONAL REQUIREMENTS (46 CFR 39.30-1) :

To satisfy the requirements of 46 CFR 39.30-1(b) and (d), data
is developed showing the relationship between "pressure drop"
through the vVapor control system from the most remote cargo tank
to the vessel shore connection and "liquid transfer rate" for
various values of vapor-air mixX growth rate, vapor-air mix specific
gravity, and pressure at the shore connection.

Detailed Support calculations- for the data are volurqinoua,
and repetitive. Accordingly, an illustrative sample calculation and




VAPOR CONTROL SYSTEM INSTALLATION

FOR BARGES:

CONOCO,

TABLE

"7027" AND "7028"
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IM-1

LIST OF MATERIAL

FOR. VAPOR CONTROL SYSTEM

PIPING

FITTINGS

i

-.——_----.---..-_-.--

HIGH LEVEL
INDICATING DEVICE

e e e s s m e -

SPILL VALVE

VISUAL TANK LEVEL
INDICATOR

- .

-—---—_—--—_—----—-——--q.__..—---- -------

SPECIFICATION

:88:’8’.8.':..'8:3::"8.8':88‘.=’=:===
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

e e R s e e S o e e

_--..._-.--.-..----.--.--..-..-—.--——— -----------

---——-.-_..._—-..--—--.--—-..--.- ————————————————




7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF 100%
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—1.0 PSIG SHORE CONNECTION PRESSURE [DIRECTIONS: FOR THE CARGO TO B NSFER'D:
- 1. OBTAIN: (a) VAP. - AIR MIX GROWTH RATE (VGR),
- { (b) VAP.—AIR MIX SPECIFIC GRAVITY, (c) MAX
D s s LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
& 7 TO BE MAINTAINED @ THE SHORE CONNECTION.
o« = 2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
8 A LESSER OF THE SAME OR NEXT HIGHER VGR".
o = 3. FROM THAT PAGE, SELECT THE GRAPH THAT
5. e 1 APPLIES TO THE NEXT HIGHER *SHORE
4 VA 1 CONNECTION PRESSURE®.
& - ——— - 4. ENTER THAT GRAPH WITH "SPECIFIC GRAVITY" &
= = — 1 . "MAX LIQUID TRANSFER RATE* TO DETERMINE
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CARGO VAPOR -AIR MIX SPEGIFIC GRAVITY
- 1000 BPH,,_2000 BPH,,_3000 BPH

-»- 4000 BPH,,_ 5000 BPH

‘PRESSURE DROP* FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

+ IF THE SUM OF 'PRESS. DROP* + "SHORE
CONNEC'N PRESSURE" IS LESS THAN 80% OF
THE P/V SETTING, THEN THE *MLTR" IS OK.

A. FLOW RATES SHOWN HEREON (I.E., "BPH") ARE

LIQUID TRANSF

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

LIQUID TRANSFER RATE, AND IS F

ROM MOST REMOTE TANK TO SHORE CONNECTION.
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GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
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CAHGO VAPOR AIR MIX SPECIFIC GRAVlTY
- 1000 BPH_,_2000 BPH,_ 3000
4000 BPH,_ 5000 BPH

DIRECTIONS: FOR THE CARGO TO BE TRANSFER'D:

1. OBTAIN: (a) VAP.—~AIR MIX GROWTH RATE (VGR),
(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/V SETTING, THEN THE *"MLTR" IS OK.

" A. FLOW RATES SHOWN HEREON (I.E., ‘BPH") ARE

LIQUID TRANSFER

8. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF "VGR"* TIMES THE
LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.
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DIRECTIONS: THE CAR BE SFER'D:

1. OBTAIN: (a) VAP.—AIR MIX GROWTH RATE (VGR),

2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
3. FROM THAT PAGE, SELECT THE GRAPH THAT

4. ENTER THAT GRAPH WITH "SPECIFIC GRAVITY* &

5. IF THE SUM OF *PRESS. DROP" +

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

LESSER OF THE SAME OR NEXT HIGHER "VGR".

APPLIES TO THE NEXT HIGHER "SHORE
CONNECTION PRESSURE".

‘MAX LIQUID TRANSFER RATE" TO DETERMINE
*PRESSURE DROP* FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.
*SHORE
CONNEC’'N PRESSURE®* IS LESS THAN 80% OF
THE P/V SETTING, THEN THE *MLTR" IS OK.

“A_FLOW RATES SHOWN HEREON (L.E., "BPH") ARE

LIQUID T S
B. PRESSURE DROP IS FOR CARGO VAPOR AIR MIX FLOW RATE OF "VGR* TIMES THE

RA

L___LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.
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GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
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DIRECTIONS: FOR THE CARGO TO BE TRANSFER'D:
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-

PRESSURE DROP

/
L
1
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1. OBTAIN: (a) VAP.—AIR MIX GROWTH RATE (VGR),
(b) VAP. - AIR MIX SPECIFIC GRAVITY, (c) MAX
LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

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

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

. 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.

. IF THE SUM OF *PRESS. DROP* + "SHORE
CONNEC'N PRESSURE" IS LESS THAN 80% OF
THE P/V SETTING, THEN THE "MLTR" IS OK.

A. FLOW RATES SHOWN HEREON (LE., ‘BPH") ARE

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF "VGR' TiMES THE
LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.

LIQUID FER
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CARGO VAPOFI-AIR MIX SPECIFIC GRAVITY
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DIRECTIONS: FOR THE CARGO TO BE TRANSFER'D:

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

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

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

. 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.

. IF THE SUM OF *PRESS. DROP* + 'SHORE
CONNEC'N PRESSURE® IS LESS THAN 80% OF
THE P/V SETTING, THEN THE "MLTR* IS OK.

\. FLOW RATES SHOWN HEREON (I.E., *BPH") ARE

LIQUID TRANSFE TES.

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF "VGR* TIMES THE
LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.
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- 4000 BPH,_ 5000 BPH 4000 BPH,,_5000 BPH
-1.0 PSIG SHORE CONNECTION PRESSURE (D!RECTIONS: FOR THE CARGO TO BE FER'D:
2 1. OBTAIN: (a) VAP.~AIR MIX GROWTH RATE (VGR),
~ (b) VAP.—AIR MIX SPECIFIC GRAVITY, (c) MAX
2. LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
g > TO BE MAINTAINED @ THE SHORE CONNECTION.
2. / 2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
a = - LESSER OF THE SAME OR NEXT HIGHERVGR". |
9 / A 3. FROM THAT PAGE, SELECT THE GRAPH THAT
S — APPLIES TO THE NEXT HIGHER "SHORE
2 ,,4./‘/‘ — CONNECTION PRESSURE".
=" S 4. ENTER THAT GRAPH WITH "SPECIFIC GRAVITY" &
b —t .« 1 "MAX LIQUID TRANSFER RATE" TO DETERMINE
. ot oo = : . | °*PRESSURE DROP* FROM THE MOST REMOTE
—-AIR MIX SPECIFIC GRAVITY CARGO TANK TO THE SHORE CONNEC'N.
+:$ g;& 2383 ggg* 3000 BPH 5. IF THE SUM OF *PRESS. DROP* + *SHORE
- CONNEC'N PRESSURE" IS LESS THAN 80% OF
THE P/V SETTING, THEN THE *MLTR" IS OK.
A. FLOW RATES SHOWN HEREON (L.E., 'BPH") ARE LIQUID TRAN

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF "VGR* TIMES THE
LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.
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e
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CAHGO VAPOFI AIR MIX SPECIFIC GRAVITY
000 BPH,_ 2000 BPH 3000 BPH

4000 BPH,,_ 5000 BPH

DIRECTIONS: FOR THE CARGO TO BE TRANSFER'D: |

5. IF THE SUM OF *PRESS. DROP* +

1. OBTAIN: (a) VAP. - AIR MIX GROWTH RATE (VGR),

(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 i

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.

*SHORE
CONNEC'N PRESSURE" IS LESS THAN 80% OF |
THE P/V SETTING, THEN THE "MLTR" IS OK.

A. FLOW RATES SHOWN HEREON (L.E., "BPH") ARE

LIQUID TRANSFER

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF VGR* TIMES THE
LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.
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CONOCO, INC.

7027 AND 7028
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-1.0 PSIG SHORE CONNECTION PRESSURE [DIRECTIONS: FOR THE CARGO TO BE TRANSFER'D:
iy 1. OBTAIN: (a) VAP.—AIR MIX GROWTH RATE (VGR),
= (b) VAP.-AIR MIX SPECIFIC GRAVITY, (c) MAX
Lo LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
v P TO BE MAINTAINED @ THE SHORE CONNECTION.
h = 2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
a, Ny . -LESSER OF THE SAME OR NEXT HIGHER "VGR".
gg / — 3. FROM THAT PAGE, SELECT THE GRAPH THAT
S P APPLIES TO THE NEXT HIGHER "SHORE
a // —+ CONNECTION PRESSURE".
o o1 — L 4. ENTER THAT GRAPH WITH *SPECIFIC GRAVITY" &
B ,/—:—f—'—‘_‘*’"— B *MAX LIQUID TRANSFER RATE" TO DETERMINE
" oAnod v — : . | *PRESSURE DROP* FROM THE MOST REMOTE
APOR-AIR MIX SPECIFIC GRAVITY CARGO TANK TO THE SHORE CONNEC'N.
B o mr s T 5. IF THE SUM OF *PRESS. DROP"* + *SHORE
- CONNEC'N PRESSURE’ IS LESS THAN 80% OF
THE P/V SETTING, THEN THE "MLTR" IS OK._
A.FLOW RATES SHOWN HEREON (L.E., "BPH") ARE LIQUID TRANSF

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF "VGR* TIMES THE
LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.
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GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
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40%
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PRESSURE DROP

5.

A. FLOW RATES SHOWN HEREON (I.E., ‘BPH") ARE

PRESSURE DROP

DIRECTIONS: FOR THE C
1. OBTAIN: (a) VAP.—AIR MIX GROWTH RATE (VGR),

. SELECT THE GRAPH PAGE THAT APPLIES TO THE

. FROM THAT PAGE, SELECT THE GRAPH THAT

- ENTER THAT GRAPH WITH *SPECIFIC GRAVITY* &

LIQUID
B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE
LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE CONNECTION.

0.5 PSIG SHORE CONNECTION PRESSURE
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CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
- 1000 BPH,,_2000 BPH,,_ 3000 BPH

- 4000 BPH,,_ 5000 BPH

O 1O BE SFERD: |
(b) VAP. - AIR MIX SPECIFIC GRAVITY, (c) MAX

LIQUID TRANSFER RATE (MLTR), & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION.

LESSER OF THE SAME OR NEXT HIGHER VGR".

APPLIES TO THE NEXT HIGHER 'SHORE
CONNECTION PRESSURE?",

‘MAX LIQUID TRANSFER RATE" TO DETERMINE
"‘PRESSURE DROP* FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N.

IF THE SUM OF 'PRESS. DROP* + "SHORE
CONNEC'N PRESSURE" IS LESS THAN 80% OF
THE P/V SETTING, THEN THE "MLTR" IS OK.
SFER RATES.

OF "VGR* TIMES THE
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. B. PRESSURE DROP IS FOR CARGO VAPOR-AIR M
LIQUID TRANSFER RATE, AND IS FROM MOST REMOTE TANK TO SHORE

!

7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
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0.5 PSIG SHORE CONNECTION PRESSURE
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DIRECTIONS: FOR THE CARGO TO BE FER'D:

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

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

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

. 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

A. FLOW RATES SHOWN HEREON (I.E., ‘BPH" ARE

THE P/V SETTING, THEN THE *MLTR" IS OK.
LIQUID TRANSFER RATES.

IX FLOW RATE OF ‘VGR'* TIMES THE
CONNECTION.
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; "7027" AND "7028°
MAX DESIGN WORKING PRESS

DESIGN TEMPERATURE N

“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
ENTRANCE LOSS (Ke)
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 F
S. 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 RATB (SEE ALSO NOTE NO. 14)

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

STDVAP]

TABLE I: INPUT DATA & NOTES

-.-.------.---..--.------------------.----------..---.-----..----.---.[------.--..-.-_-

(MDWP) > = 3.000 PSIG
(T) 115 F,
(TMLTR) 5,000 BPH
(Pp/v) 1.500 PSIQ ---> 16.2 PSIA
NOM 1.D. 8 IN ----- >[.D. 7.981
ROUGHNESS 0.00015 AREA 0.347
125 FT
0.5
QTY LOSS COEF  TOTAL
TEE (THRU RUN) 1 0.60 0.600 90EL LR
TEE (THRU BRANCH) 3 1.80 5.400 45 EL
OTHER 0 N/A 0.000 90 EL
TOTAL: 5 AVG: 1.350
QTY LOSS COEF  TOTAL
GATE 0 0.19 0.000
BUTTERFLY 0 0.65 0.000
OTHER 1} N/A 0.000
0 AVG: 0.000
0
NOM I.D. N/A  IN ----- >I.D. 0.000
ROUGHNESS 0.00015 AREA 0.000
N/A FT
0
QTY LOSS COEF  TOTAL
TEE (THRU RUN) 0 0.60 0.000 90EL LR
TEE (THRU BRANCH) 0 1.80 0.000 45 EL
OTHER 0 N/A 0.000 950 EL
TOTAL: i} AVG: 0.000
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
[}
0.01900 CENTIPOISE ----» 4E-07
OBTAIN FROM REFERENCE SOQURCE
SGv (CARGO MW / AIR MW), OR FM REF. SOURCE
Pv,115 OBTAIN FROM REFERENCE SOURCE
Pt,115 EST'D TO BE SAME AS P/V SETTING (Pp/v)
Vv,115 Pv,115 / Pt,115
Va,115 (Pt,115 - Pv,b115) / Pt,115
Wa,115 Mwa * Pp/v MWa = MOLEC. WT. OF AIR
------------ - 28.97
10.72* (460+T)
Wv-a,115 [(SGv*Vv,115)+Va,115]*(0.0047*Pp/v)
VGR ESTIMATED TO BE 1 + (0.25*Pv,115/12.5)
Ql
Qv-a Q1 * VGR
Qa Qv-a*(Wv-a,115/Wa,115)".S

|
|MIDLAND @° pv |
|MODEL Age3/Asso0 |
i
|

P/V VALVE DATA
L
FT“2 FLOW PRESSURE|
RATE ACROSS |
(SCFH/ PV |
1000) (ps1) |
COEF TOTAL |------- —ccova-- |
1 0.7 0.750 0 1.500 |
0 0.40 0.000 | 3 1.505 |
0 N/A 0.000 | 10 1.520 |
15 1.540 |
20 1.570 |
25 1.608 |
i 30 1.635 |
3s 1.665 |
40 1.695 |
45 1.725 |
IN S0 1.755 |
FT°2 ss 1.788 |
60 1.015 |
| 65 1.850 |
70 1.890 |
COEF TOTAL 75 1.930 |
0 0.7 0.000 80 1.975 |
0 0.40 0.000 8s 2.015 |
0 R/A  0.000 | 90 2.060 |
| 95 2.100 |
| |
| |
| |
| |
| |
| |
LB SEC/FT"2 | ;
| 13. USCG vnl COLLECT'N SYS. CARGO CATEGORIES
| 1. NO ADD’'L VCS REQMNTS ABOVE THOSE
| FOR BENZENE, GASOLINE & CRUDE OIL
| 2. POLYMERIZES
| 3. HGHLY TOXIC
| 4. POLYMERIZES & HIGHLY TOXIC
| S. HIGH VAPOR GROWTH RATE
| 6. HIGH VAP GROWTH RATE & HIGHLY TOXIC
| 7. HIGH VAP GROWTH RATE & POLYMERIZES
I 8. MORE INFO NEEDED BEFORE REQMNTS
| CAN BE DETERMINED
| 14. VGR = 1.25 FOR GASOLINE, CRUDE OIL, AND
| BENZENE..
| 15. NF/NC = NON-FLAMMABLE/NON-COMBUSTIBLE
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C€9809: CONOCO, INC.; "7027" AND =7028°

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

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

n-BUTYL ACRYLATE

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

BUTYL METHACRYLATE

is0-BUTYRALDEHYDE

n-BUTYRALDEHYDE

BUTYRALDEHYDES (CRUDE)

BUTYRALDENYDE (180-, 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

STDVAP1

C
H
R
I
S

BNZ

(W/108% BENZENE OR MORBHA

BHB
BTX
BAI

223

CPS
css

CSA
NCT
CcCr

CRS
CFP
csC
CAX

LIQUID
SPECIF.
GRAVITY

(1)

1.05
1.08
0.78
1.05
0.81
0.95
1.76
1.03
1.44

0.88
0.04
0.84
0.84
0.088
0.90
0.90
0.88
0.80
0.80
0.82
0.82
0.92
1.59
1.50
1.50
1.11
1.48
1.79
0.688
1.07
1.07
1.05
1.05
1.07
1.55
(TAR ?)
0.85

usce
VAP

COL.

SYST

(13)

ehse

=N W

W o

Wk W RN ENNNNE -

B W e e

TABLE II: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE
bt b b L L T L S

VAPOR -
MOLEC’'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX
WEIGHT GRAV OF VAPOR VAP-AIR VOLUMB VOLUME WEIGHT WEIGHT

OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY
CARGO VAPOR ® 115 F @115 F @115 Pe 11S F@ 115 F @ 115 F
MWc SGv Pv,115  Pt,115 Vv,11S Va,115 Wa,115 Wv-a, 115 Mv-a, 115/
(1) (2) (3) (4) (5) (6) (7) (8)
(15) {LBm/ {(LBm/
{PSIA) (PSIA) FT"3) FT*3)
LA L XX NN adcdane RSP RANNEE casuwel aawasle - B A e
60.052 2.07 0.92 16.200 0.057 0.943 0.076 0.001
102.050 3.50 0.40 16.200 0.025 0.975 0.076 0.081
41.053 1.41 0.03 16.200 0.002 0.998 0.076 0.076
72.064 2.48 0.40 16.200 0.025 0.975 0.076 0.079
53.064 1.80 5.00 16.200 0.309 0.691 0.076 0.09S
108.000 3.73 0.01 16.200 0.001 0.999 0.076 0.076
104.150 3.59 0.01 16.200 0.001 0.999 0.076 0.076
NF/NC
35.0S0 1.21 NF/NC
78.114 2.60 4.50 16.200 0.278 0.722 0.076 0.116
2.80 7.30 16.200 0.451 0.549 0.076 0.138
2.60 7.30 16.200 0.451 0.549% 0.076 0.130
106.080 2.80 7.30 16.200 0.451 0.549 0.076 0.138
128.170 4.42 0.60 16.200 0.037 0.963 0.076 0.086
128.170 4.40 0.40 16.200 0.025 0.97% 0.076 0.083
4.42 0.60 16.200 0.037 0.963 0.076 0.086
142.200 4.90 0.29 16.200 0.018 0.982 0.076 0.082
72.107 2.50 7.80 16.200 0.481 0.519 0.076 0.132
72.107 2.50 7.80 16.200 0.481 0.519 0.076 0,131
72.060 2.48 8.00 16.200 0.494 0.506 0.076 0.132
2.48 8.00 16.200 0.494 0.506 0.076 0.132
153.620 $.31 NF/NC
v NF/NC
NF/NC
112.559 3.68 0.80 16.200 0.049 0.951 0.076 0.087
119.380 4.12 NF/NC
3.66 0.20 16.200 0.012 0.988 0.076 0.079
3.72 0.01 16.200 0.001 0.9%9 0.076 0.076
3.72 0.01 16.200 0.001 0.999 0.076 0.076
108.130 3.72 0.06 16.200 0.004 0.996 0.076 0.077
3.72 0.05 16.200 0.003 0.997 0.076 0.077
NF/NC
70.050 2.41 2.00 16.200 0.123 0.877 0.076 0.009

VAPOR -
AIR
MIX

SPECIPIC

GRAVITY

Wa, 115

dssncase seeascssnas

1.061
1.062
1.001
1.037
1.247
1.002

1.002

1.5%00
1.011
1.011
1.811
1.127
1.004
1.127
1.070
1.722
1.7a2
1.7
1.73

1.142

1.033
1.002
1.002
1.010

1.000

1.174

VAPOR -
AIR
MIX

GROWTH
RATE

(9)

1.018
1.000
1.001
1.000
1.100
1.000

1.000

1.250
1.146
1.146
1.146
1.012
1.008
1.012
1.006
1.156
1.156
1.160
1.160

1.016

1.004
1.000
1.000
1.001

1.001

1.040
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9609: CONOCO, INC.;

CARGO

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

=7027"

AND

"7028"

Cc
H
R
I
s

e sanassen

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

BTHANOLAMINE

ETHYL ACRYLATE

ETHYLAMINE SOLUTION (72% OR LESS)
N-ETHYLBUTYLAMINE

N- BETHYLCYCLOHEXYLAMINE
ETHYLENE CYANOHYDRIN
ETHYLENEDIAMINE

ETHYLENE DIBROMIDE

ETHYLENE DICHLORIDE

ETHYLENE GLYCOL PROPYL ETHER
2-BTHYLHEXYL ACRYLATE
ETHYLIDENE NORBORNENE

ETHYL METHACRYLATE
2-ETHYL-3-PROPYLACROLEBIN
FERRIC CHLORIDE SOLUTIONS
FORMALDEHYDE SOLUTION (37% TO 50%)

STDVAP1

DPX
DPU
DMX
DCN
DEA
DEN
DET
DEH
DBU
DIP

EPA
FCS

LIQUID
SPECIF.
GRAVITY

(1)

0.95
0.87
0.89
1.30
1.18
1.22
1.32

1.16
1.23
1.22

1.09
0.7
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
0.686
1.04
0.91
2.17
1.26
0.9
0.89
0.90
0:92
0.85

UsCG
VAP

COL.

SYST

(13;

WO W R e

- e W

W

PR EWANKNWRRPM W W W

N WN

-

TABLE I1I:

MOLRC'R SPECIF
WEIGHT GRAV OF
CARGO
VAPOR

OF
CARGO
MWc
(1)

SeEBsenE CRGDASE WRSRSIWESS

98.145

212.330

98.960
143.000
84.940

112.960
110.980

105.140

73.139
103.170

74.123
129.247
133.190
101.193

73.090

58.080
61.080
100.118
45.060
101.19%0
127.140
71.080
60.099

98.960

184 .200

126.190

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

SGv
(2)

3.40
3.42
7.30
5.07
3.41
4.9%0
2.93

3.9%0
3.84
3.9%0

.65
2.50
3.48
2.56
4.46
4.59
3.50
3.00
3.03
2.51
3.03
3.50
2.10
3.50
1.56
3.50
4.40
2.45
2.10

3.42
4.00
6.35
4.10
3.94
4.35

SATUR‘D

VAPOR
PRESS

@ 115 F

Pv,115
(3)
(15)
(PSIA)

0.02
0.62
0.01
0.10
9.90
0.04

NF/NC

6.30
5.50
6.30

0.01
1.00
0.04

0.46
0.01
3.70
0.20
0.50
0.30
1.84
1.50
0.03
2.00
15.50
1.20
0.50
0.01
0.90
NF/NC
4.00
0.60
0.02
0.33
1.00
0.12

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

16.200

VAPOR -
PARTIAL PARTIAL AIR AIR MIX
VOLUME VOIAME WEIGHT WEIGHT
OF VAP OF AIR DENSITY DENSITY
@ 115 F@® 115 F@ 11S F @ 115 F

Vv,115 Va,115 W®a,115 #Wv-a,lls
(S) (6} (7N (e)
(LBm/ (LBm/
FT"3) FT"3)
______ - | - aeeceassn
0.001 0.999 0.076 0.076
0.038 0.962 0.076 0.003
0.001 0.999 0.076 0.076
0.006 0.994 0.076 0.070
0.611 0.389 0.076 0.100
0.002 0.998 0.076 0.077
0.369 0.611 0.076 0.162
0.340 0.660 0.076 0.1S0
0.389 0.611 0.076 0.162
0.001 0.999 0.076 0.076
0.062 0.938 0.076 0.083
0.002 0.998 0.076 0.077
0.028 0.972 0.076 0.064
0.001 0.999 0.076 0.076
0.228 0.772 0.076 0.120
0.012 0.988 0.076 0.078
0.031 0.969 0.076 0.0861
0.019 0.981 0.076 0.078
0.114 0.886 0.076 0.094
0.093 0.907 0.076 0.054
0.002 0.998 0.07¢ 0.076
0.123 0.677 0.076 0.100
0.957 0.043 0.076 0.117
0.074 0.926 0.076 0.0%0
0.031 0.969 0.076 0.084
0.001 0.999 0.076 0.076
0.056 0.944 0.076 0.081
0.247 0.753 0.076 0.122
0.037 0.963 0.076 0.087
0.001 0.999 0.076 0.077
0.020 0.980 0.076 0.081
0.062 0.9238 0.076 0.09%0
0.007 0.993 0.076 0.078
a.009 0.991 0.076 0.076

VAPOR -
AIR
MIX

SPECIPIC

GRAVITY

Wv-a, 115/

Wa, 118

éndudnnas
1.002
1.09)
1.004
1.025
2.4M
1.010

2.128
1.964
2.120

1.002
1.09)
1.006

1.098
1.002
1.571
1.025
1.063
1.028
1.231
1.232
1.002
1.309
1.53¢
1.1985
1.105
1.001
1.061

1.59%8
1.141
1.007
1.063
1.182
1,025

1.000

VAPOR -
AIR
Mix

GROWTH
RATER

(9

sesens

1.000
1.012
1.000
1.002
1.1%
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
1.02¢
1.010
1.000
1.018

1.080
1.012
1.000
1.007
1.020
1.002

1.003



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C96809: CONOCO, INC.; "7027" AND *7028°

CARGO

FPORMIC ACID

FURFURAL

GLUTARALDEHYDE SOLUTION (50% OR LESS)
HEXAMETHYLENEDIAMINE SOLUTION
HEXAMETHYLENBIMINE

HYDROCHLORIC ACID SPENT (15% OR LESS)

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

ISOPRENE

c
H
R
I
s

LIQUID
SPECIF.
GRAVITY

(1)

UsCG
VAP
COL.
SYST
CAT.
3

fas SASARSAS Sedas

IPR

KRAFT PULPING LIQUORS (FPREE ALKALI CONTENT 3% OR MORE) {INCLUDING:KPL

MESITYL OXIDE
METHYL ACRYLATE

METHYLCYCLOPENTADIENE DIMER

METHYL DIETHANOLAMINE

2-METHYL-S - ETHYLPYRIDINE

METHYLENE CHLORIDE (SBE DICHLOROMETHANE)

METHYL METHACRYLATE

2-METHYLPYRIDINE

alpha-METHYLSTYRENE

MORPHOL INE

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 1SOCYANATE

POTASSIUM HYDROXIDE SOLUTION (SEE CAUSTIC POTASH SOLUTION)
180- PROPANOLAMINE

PROPANOLAMINE (iso-, n-)

PROPIONIC ACID

is0- PROPYLAMINE

is0-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)
SO0DIUM HYPOCHLORITE SOL’N (15% OR LESS)

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

STDVAP1

MPR
MSR
MPL
NCD
NPM
ONE
OLM

PDE
PER
PAC
PEB
PPI

MPA
PAX
PNA
PP
IPE
PRD
SAU
SDD
SDL

SHP
SSH

1.22
1.20

0.93
0.88
1.21

0.69

0.86
0.95
0.94
1.04
0.92

0.94
0.95
0.89
1.00

0.99
1.00
1.98
1.67
0.68
1.62
1.83
0.99
1.20

0.96
0.96
1.00
0.69
0.72
0.98

1

1
1
1
1

o el ~

[ SR N

s

-

[ I S S

TABLE 11I:

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

MOLEC'R SPECIF
WEIGHT GRAV OF
CARGO

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
$9.112

79.102

VAPOR
SGv
(2)

1.60
)

4.00
1.00

3.50
3.00
0.93
4.10
4.18

3.45
3.20
4.00
3.00

3.06
6.00
2.76

5.00
13.79

2.59
2.59
2.56
2.04
3.50
2.72

SATUR’D

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

1.05
0.31
0.01

NF/NC

17.06

NF/NC

¢.08
0.08
0.30
23.42
6.64
1.30

NF/NC
NF/NC

NF/NC

TOTAL,
VAP-AIR
PRESS
@ 115 F
Pr, 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

PARTIAL PARTIAL
VOLUME VOLUME WEIGHT
OF VAP OF AIR DENSITY

AIR

VAPOR -

AIR MIX

WEIGHT
DENSITY

® 11S F @ 11S F® 115 F @ 115 F

Vv,115 Va,115 Ha, 115 Wv-a,115 Wv-a, 11S/
Wa,

(5)

1.420

0.041
0.25)
0.009
0.006
0.010

0.125
0.031
0.028
0.049

0.065
0.015
0.001

1.053

0.001

0.005
0.005
0.019
1.446
0.410
0.080

(6)

-0.420

0.959
0.747
0.991
0.994
0,990

0.87s
0.969
0.975
0.951

0.935
0.981
0.999

-0.053
0.999

0.995
0.995
0.981
-0.446
0.590
0.920

(%4)

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)
(LBw/
FT"3)

0.082
0.078

0.076
0.076

0.222

0.084
0.115
0.076
0.078
0.079

0.099%
0.081
0.082
0.084

0.086
0.083
0.076

0.185

0.076

0.077
0.077
0.078
0.191
0.15¢
0.087

VAPOR -
AIR
MIX

SPECIFIC

GRAVITY

1
1

1.
1.

et O e

L

1

2

1

1
1
1
2
2
1

11S

.078
.021

002
000

.917

-103
.506
. 999
.019
.031

.306
. 069
.076
.099

.134
.096
.001

.432

.002

.008
.008
.029
.504
.028
.138

VAPOR -
AIR
MIX

GROWTH
RATE
VGR
9)

sedoane
1.042
1.003

1.9000
1.010

1.460

1.0113
1.002
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
1.460
1.13)
1.026



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; =7027* AND "7028"

CARGO

SODIUM SULFIDE HYDROSULFIDE SOLUTIONS (15 PPMcH2S<200 PPM)
SODIUM SULFIDE HYDROSULFIDE SOLUTIONS (H2S GREATER THAN 200 PPM)
SODIUM THIOCYANATE SOLUTION (56% OR LESS)
STYRENE MONOMER
SULFURIC ACID
SULPURIC ACID, SPENT
1,1,2,2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE)
TETRAETHYLENEPENTAMINE
TETRAHYDROFURAN
1,1,2-TRICHLOROETHANE (VINYL TRICHLORIDE)
TRICHLOROETHANE (SEE 1,1,2-TRICHLOROETHANE}
y  TRICHLOROETHYLENE
~ 1.2,3-TRICHLOROPROPANE
' TRIETHANOLAMINE
A— TRIETHYLAMINE
TRIETHYLENETETRAMINE
UREA, AMMONIUM NITRATE SOL‘N (CONTAINING MORE THAN 2% NH3}
VALERALDEHYDE (im0-, n-)
VALERALDEHYDE (iso-)
VALERALDEHYDE (n-)
VANILLAN BLACK LIQUOR (FREE ALKALI CONTENT 3% OR MORE)
VINYL ACETATE
VINYLTOLUENE

STDVAP1

(1)

uscq
VAP
COL.
SYST
CAT.
(a3

"ae asdscnwe eawee

SSI
SsJ

TCL
TCN
TEA
TEN
TET
UAsS

IVA
VAL
VBL
VAM

1

1.

[~ -]

H O MM NO

OO M

.32

32

.92

R

NN W W

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

VAPOR -
MOLEC'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AJR MIX
WEIGHT , GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WRIGHT
OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY
CARGO VAPOR @ 115F @115F @115 F @ 115 F® 115 F @ 115 P
MWc SGv Pv,115 Pc,115 Vv,115 Va,115 Wa,115 Wv-a, 115
(1) (2) (3} (4) (s5) (6) (7) (8)
(15) {LBm/ (LBm/
(PSIA) (PSIA) FT"3) FT3)
SRR NARD DOBNENND GRRBEABRE ik e RS - e o o LAL R RN R Y ]
NF/NC
104.150 3.60 0.40 16.200 0.03S 0.975 0.076 0.001
3.40 0.01 16.200 0.001 0.999 0.076 0.076
0.01 16.200 +0.001 0.999 0.076 0.076
147.410 5.09
6.80 0.00 16.200 0.000 1.000 0.076 0.076
72.107 1.35 8.50 16.200 0.525 0.475 0.07¢ 0.09%0
133.390 4.60 1.02 16.200 0.063 0.937 0.076 0.093
131.3480 4.50 3.46 16.200 0.214 0.786 0.076 0.133
147,432 5.60 0.15 16.200 0.009 0.991 0.076 0.079
149.190 5.14 0.01 16.200 0.001 0.999 0.076 0.076
101.19)3 3.49 2.50 16.200 0.154 0.846 0.076 0.105
146.240 5.04 0.01 16.200 0.001 0.999 0.076 0.076
NF/NC
86.134 3.00 5.00 16.200 0.309 0.691 0.076 0.123
3.00 5.00 16.200 0.309 0.691 0.076 0.12)3
5.93 0.01 16.200 0.001 0.993 0.07¢6 0.076
'
86.091 2.97 5.0 16.200 0.358 0.642 0.076 0.130
4.08 0.12 16.200 0.007 0.993 0.076 0.07e

VAPOR -
AIR
MIX

SPECIFPIC
GRAVITY
Wv-a,115/
Wa, 6115

1.064
1.002
¢.999

1.000
1.104
1.227

1.740
1.043
1.003
1.304
1.003

1.617
1.617
1.003

1.705
1.023

VAPOR -
AIR
MIX

GROWTH
RATR

1.000
1.000
1.000

1.000
1.170
1.020

1.069
1.00)
1.000
1.050
1.000

1.100
1.100
1.000

1.116
1.002



2-2-3

CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; “7027° AND “7028%

CARGO

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%
3-PENTENENITRILE

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

AMIROETHYLPIPERAZ INE

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

CHLOROACBTIC ACID (80% OR LESS)
CRLOROPROPIONIC ACID (2- OR 3-)
CHLOROTOLUENE (m-)

CHLOROTOLUENE (o0-)

CHLOROTOLUENE (p)

CHLOROTOLURNES (MIXED ISOMERS)

CREOSOTE (ALL ISOMERS)

CRESYLIC ACID TAR

CYCLOHEPTANE

CYCLOHEXANONE, CYCLOHEXANOL MIXTURE
CYCLOHEXYL ACETATE

CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE
CYCLOPENTANB

DECANOIC ACID

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

DICHLOROPROPENE

DIETHYL SULFATE

STDVAP1

BrIZN

LIQUID
SPECIF.
GRAVITY

(1)

usca
VAP
CoL.
SYST
CAT.
(13)

AR SsesasdEsd sAEw

DPB

DPP

bPC
MHB
DDA
PNT

BSC
BZE
BCL

DSU

1.16
1.51
1.16

1.16
0.86

(CRUDE ?)

0.70
1.38
1.04
1.10

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
0.98
1.11
1.16
1.23
1.18

L P R YR
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TABLE 11: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

VAPOR - VAPOR -
MOLEC'R SPECIF SATUR'D ,TOTAL PARTIAL PARTIAL AIR AIR MIX AIR
WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX
OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC
CARGO VAPOR @ 11S F @115 F @ 115 P @ 115 F @ 115 F @ 115 F GRAVITY
MwWc SGv Pv,115  Ptr,115 Vv,115 Va,115 Wa,115 Wv-a,115 Wv-a,115/
(1) (2) (3) (4) (5) (6) (7) (8) Wa, 115
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT"3) FT*3)
RAANSANE Nboadas eovmeanad STI il Liiiiie eememcers eee———a Ssdasads sasensanw
' 3.90 6.30 16.200 0.309 0.611 0.076 0.162 2.120
133.390 4.60 NF/NC
3.50 2.60 16.200 0.160 0.840 0.076 0.107 1.401
. 3.9 3.80 16.200 0.235 0.765 0.076 0.128 1.680
2.90 1.14 16.200 0.070 0.930 ¢ 0.076 0.086 1.134
133.390 4.60
2.80 4.50 16.200 0.278 0.722 0.076 0.114 1.500
6.09 0.00 16.200 0.000 1.000 0.076 0.076 1.000
5.18 0.02 16.200 0.001 0.999 0.076 0.077 1.005
4.36 0.09 16.200 0.006 0.994 0.076 0.078 1.019
4.50 0.40 16.200 0.025 0.975 0.076 0.083 1.086
2.49 9.18 16.200 ‘0.567 0.433 0.076 0.140 1.844
3.00 0.07 16.200 0.004 0.996 0.076 0.077 1.009
3.25 0.06 16.200 0.004 0.996 0.076 0.077? 1.008
3.26 0.01 16.200 0.001 0.999 0.076 0.076 1.001
3.70 0.02 16.200 0.001 ©0.999 0.076 0.076 1.003
4.40 0.32 16.200 0.020 0.980 0.076 0.001 1.067
4.40 0.32 16.200 0.020 0.960 0.076 0.001 1.067
4.36 0.09 16.200 0.006 0.994 0.076 0.078 1.019
4.40 0.53 16.200 0.033 0.967 0.076 0.08S 1.111
3.72 0.01 16.200 0.001 0.999 0.076 0.076 1.002
1.00 0.10 16.200 0.006 ©0.994 <0.076 0.076 1.000
3.39 1.40 16.200 0.086 0.914 0.076 0.092 1.207
3.38 1.00 16.200 0.062 0.938 0.076 0.087 1.147
4.90 0.01 16.200 0.001 0.999 0.076 0.076 1.002
4.55 4.50 16.200 0.278 0.722 , 0.076 0.151 1.986
2.40 13.15 16.200 0.812 0.188 0.076 0.163 2.136
5.93 0.00
5.90 0.06 16.200 0.004 0.996 0.076 0.078 1.010
5.30 0.01 16.200 0.001  0.999 0.076 0.076 1.003

VAPOR -
AIR
MIX

GROWTH
RATE

(9)

1.126

1.052

1.07¢
1.023

1.250
1.000
1.000
1.002

1.000
1.104
1.001
1.001
1.000
1.000
1.006
1.006
1.002
1.0112
1.000
1.002
1.020
1.020
1.000
1.0%
1.263

1.001

1.000



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; =7027> AND "7028"

. c
H
R
I
CARGO s
DIBTHYLETHANOLAMINE DAE
DODECYL BENZENE
DODECYLDIMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE DOT
DRIPOLENE
ETHANOL (see ethyl alcohol)
ETHYL BROMIDE
ETHYL TERT-BUTYL ETHER EBE
ETHYLAMINE EAM
BTHYLENE DICHLORIDE 1,1,2-TRICHLOROETHANE MIXTURE ETX
ETHYLMERCAPTAN (SAME AS BTHANETHIOL)
ETHYLPHENOL EPL
m FORMALDENYDE SOLUTION (50% OR MORE), METHANOL MIXTURES MT™
1 HYDROSULPIDE
N INDENES
' IB0BUTYL ACETATE IBA
“n ISOPRENE, PENTADIENE MIXTURE IPN
180-PROPYL ALCOHOL
LAURIC ACID LRA
METHACRYLONITRILE MET
METHANOL
METHYL STYRENE
METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURES MIA
METHYLCYCLOHEXANE MCY
METHYLHRXANE (SAME AS HBPTANE)
MONOETHANOLAMINE MEA
MONOXISOPROPANOLAMINE
NAPHTMALENE (MOLTEN) NTM
NEODECANOIC ACID NEA
NITRILOTRIACETIC ACID NAA
NITROPHENOL (MOLTEN) NTP
NITROPROPANE (60%), NITROETHANE (408%) MIXTURE NNM
NITROTOLURNE (o-,p-) NIT
PARALDERHYDE PDH
POLYGLYCERINE, SODIUM SALT SOLN {CONTAINING 3% OR MORE SODIUM HYDPGS
PROPIONALDRHYDR PAD
PROPIONIC ANHYDRIDE PAH
PROPIONITRILE PCN
PROPYLAMINE (n-) PRA
PROPYLBENZENE
PYROLYSIS GASOLINE (GREATER THAN 5% BENZENE) GPY
PYROLYS8IS RESIDUAL PUELS
SEWAGE, RAN SWR

STDVAP]1

LIQUID, USCG

SPECIF. VAP
GRAVITY COL.
SYST

CAT.

(1) (13)

<

=00

-]

-1

-44

.04
.79

o000

.17

.02
.96

92

(&SALTS

© o

o om0

S8a weasdesd sasn

0.09

1
1

LA B N R

- N o= e

I

O e e e

O e e e N

TABLE II:

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC'R ' SPECIF
WEIGHT GRAV OF
CARGO

OF

CARGO
MW

Gaddsone seweene seasupanans

.18

46
108

45.

116.

32.

61

1)

.069
.966

160

.096
. 910

042

.084
15.

210

VAPOR

SGv
2)

4

>

[

(=

e W W e

= Now

[ 3 VN

S dwa

NOoNMawp

.03

-0

.07
.00

.11

SATUR' D

VAPOR
PRESS

® 115 F

Pv, 115

(3)

(15)
{PSIA)

0

N

NF /N

nNeoeooo

@O ~O

.00

.70

-02

.63

.36

.00

.39

TOTAL

VAP-AIR

PRESS

® 115 F
Pr, 118
(4)

(PSIA)

16.
.200,
16.

16

16.

16.

16.

200

200

.200
.200

200

200

200

.200

.200
.200
.200
.200

-200
.200
-200

-200
.200
.200
.200
.200
.200

VAPOR -

PARTIAL PARTIAL AIR AIR MIX
VOLUME VOLUME WEIGHT WEIGHT
OF VAP OF AIR DENSITY DENSITY
® 1S Fe@1l5S Fe 115 F @ 115 P
Vv,115 Va,115 Wa,115 Wv-a, 115

(s) (6) (N (e}

(LBan/ (LBm/

FT"3) FT"3)
....... e e Y I P Y T T YY)

.
0.011 0.9%89 0.076 0.079

0.309 0.691 0.07¢ 0.135%
2.519% -1.s519 0.076 0.102
0.220 0.772 0.076 0.139
0.001 0.999 0.076 0.076
0.40% 0.591 0.076 0.079
0.022 0.97e 0.076 0.081
0.185 0.815 0.076 0.091

0.209 0.791 + 0.076 0.097

0.146 0.85¢ 0.076 0.103

0.006 0.994 0.076 0.077
0.012 0.9680 0.076¢ 0.070
0.001 0.999 0.076 0.07¢
0.001 0.999 0.076 0.076
0.068 0.932 0.076 0.007
0.001 0.999 0.076 0.07¢
0.512 0.408 0.076 0.215

076 0.141
. 076 0.078
076 0.001
-076 0.142
,076 0.061
076 0.138

0.049% 0.151
0.007 0.993
0.072 0.920
0.036¢ 0.164
0.25¢ 0.7%44
0.451 0.549

- - - W)

VAPOR -
AIR
MIX

SPECIFIC

GRAVITY

Wv-a, 118/
Wa, 115

1.03¢

1.772
2.3e08
1,022

1.004
1.041

1.060
1.199

1.27¢

1.3%51

1.007
1.020
1.002
1.00)

1.140
1.008
2.019

1.04e9
1.02e
1.06S
1.070
0.796
1.611

VAPC
Al
M1

GROM

RAT

"

1.00-

1.10C
.016€
1.07¢

.000
1.133

[

1.007

1.060

;

-002
. 004
- 900
.000

[

1.022
- 000
. 168

b

. 275
. 002
.023
.27l
. 00)
146

o e e e g
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9809: CONOCO, INC.; ®=7027° AND "7028"

CARGO

SODIUM SULPIDE (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

[ - o

@S ascaures sean secacnee Gdsta0n eonsuvans

.53
0.
0.

SDs
STY
STX
STT
TTB
TLI
TCB

TRIPHENYLBORANE TPE
UNDECANOIC ACID UDA
HYDROCARBON 5-9 HFN

STDVAP)L

LIQUID USCG MOLEC’'R SPECIP SATUR'D
VAP WEIGHT GRAV OF

SPECIF.
GRAVITY (OL.
SYST
CAT.
{1) 13)

1

0.
1.
1.

92
92

89
00
45

L]
2
2

O e g g

TABLE II:

VAPOR-AIR MIX DENSITY,

SPRCIFIC GRAVITY, & VAPOR GRONTH RATE

OF
CARGO
MWc
(1)

104.152

CARGO
VAPOR
8Gv
(2)

3.60
3.60

.20

3.69
6.25

6.42

VAPOR
PRESS
@ 115 P
Pv,115
)
(15)
(PSIA)

0.40
0.40
0.14

0.01
0.03

0.00

TOTAL
VAP-AIR

PRESS

® 115 F
Pt, 118
¢)

(PSIA)

16.

.200
.200

.200
.200
.200

200

.272

PARTIAL PARTIAL
VOLUME VOLUME WEBIGHT
OF VAP OF AIR DENSITY DENSITY SpRCIPIC
©11SF@115P @ 115F @ 115 P GRAVITY
Vv,115 Va,115 Wa.115 Wv-a, 11

(6)

0.730

(

FT73)

AIR

(?7)
LBn/

.076

VAPOR -

AIR MIX
WEIGHT

(e)
(LBm/
FT"))

SEASS000 ssasnseen

0.
0.

081
o0l

0.079
0.
0.027

076

.126

VAPOR -
AIR
MIX

5 Wv-a,1185/7
Wa, 1158

1.06s
1.06¢e

1.020

1.002
1.010

1.652

VAPOF
AIR
[ )93

GROWT
RATE

(2]

1.00e
1.008

1.00)3

1.000
1.001

1.008
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CALCULATIONS FOR CAPACITY OP CARGO TANK VENTING SYSTEM

BARGES: C9609: CONOCO, INC.; °7027" AND *2028"
' C
H
R
I
CARGO S
46 CFR SUBCHAPTER D, TABLE 30.25-1
Acetone ACT
Acetophenone ACP
Acetyl Tribtuyl Citrate
Acrylonitrile-Styrane Copolymer dispersion in Folyether Polycl ALE
Alcohols (C13 and above) ALY
Alcoholic baverages, ¥.0.8.
Alcohol (C6 - C17) {secondary) Poly(3-6)ethoxylates
Alcohol (C12 - Cis) Poly (1-3)ethoxylates
Alcohol (C12 - Ci1s) Poly(3-11)ethoxylates
Alkenylsuccinic acid
Alkenylsuccinic Anhydride
Alkyl (C9 - C17) Benzenes AKB
Alkylbensenesulfonic acid {4% or less) ABS

Alkyl Phthalates (n-)
Alkyl Succinate Formaldehyde Hydr- oxyamino condensate (3.2% or lees)
A-lnoothyldhth.nolnlm, Aminoethylethanolamine solution

Amyl Acetete (commercial, iso-, n-,sec-) AEC
AMYL ACETATE (n-) AML
AMYL ACETATE (iso-) IAT
Amyl alcohol (iso-, n-, sec-, primary) (SEE ALSO IAA) AAI
Amyl alcohol (n-) AAN
Amyl alcohol (tert-) AMI
AMYL ALCOMOL, PRIMARY APM
AMYL ALCOMOL, (sec-) ASE
Ay lene AMZ
AMYL ALCOHOL, (iso0-) IAA
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

Bicyclic Terpenel Polyamide salt
Brake fluid base mixtures {containing Poly(2-8)alkylene (C2-C3) gBFX

Butane BMX
Butene, SEE BUTYLENE
Butene Oligomer BOL

STDVAP)

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

VAPOR - VAPOR -
LIQUID USCG MOLEC‘R SPECIF  SATUR'D TOTAL PARTIAL PARTIAL, AIR AIR MIX AIR
SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME MEIGHT WEBIGHT MIX
GRAVITY (OL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIPIC
8YST CARGO VAPOR ®115F @115 F @ 115 F o 115 F® 115 F @ 115 F GRAVITY
CAT. MWc SGv Pv, 115 Pr, 118 Vv,115 Va,115 Na, 115 Wv-a,115 Wv-a,118/
(1) (13) (1) (2) {3) {4) (S} (6) (7) (L ]] Wa, 115
(15) (LBm/ (LBm/
(PSIA) (PSIA) ‘ FT"3) FT*3)
fAdNASAD wate BRAasans asasdacd WERERNEER! i L sedmmms e e A A LT Y Y t*ecoacans
0.79 1 $6.080 2.00 10.00 16.200 0.617 0.303 0.076 0.12) 1.617
1.03 1 120.060 4.14 0.60 16.200 0.037 0.963 0,076 0.08S 1.116
1.05 402 .460 13.89
0.87 1 4.50 2.02 16.200 0.125 0.875 0.076 0.109 1.436¢
0.08 1 4.40 0.33 16.200 0.020 0.9%00 0.076 0.002 1.07
0.08 1 4.48 0.33 16.200 0.020 0.9%900 0.07¢ 0.002 1.07
0.82 1 3.04 0,30 16.200 0.019 0.901 0.07¢ 0.079 1.03
0.82 1 3.04 0.30 16.200 0.019 0.5 0.07¢6 0.079 1.030
0.92 1 .04 0.30 16.200 0.019 0.9%01 0.076 0.079 1.0)8
0.82 1 J.o0a 0.30 16.200 0.019 0.9 0.076 0.079 1.030
0.82 1 3.04 0.30 16.200 0.019 0.981 0.076 0.079 1.03e
1.04
1.0S 1 108.140 3.1 0.10 16.200 0.006 0.994 0.076 0.077 1.0)?
1.03

VARC
Al
L2

GROM

1.20¢(
1.012

1.0e0
1.007
1.007
1.00¢
1.006

1.006
1.006

1.006

1.002



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

BARGES: (9809: CONOCO, INC.; =7027" AND *70208° e esssssnsasasscasscarmrcavencanssnane
VAPOR - VAPOR - VAP
. C LIQUID USCG MOLEC'R SPECIF ,SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR oAl
H  SPECIF. vAp WEIGHT QRAV OF VAPOR VAP-AIR VOLUME VOLUME WBIGHT WRIGHT MIX [ J]
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIPIC GROY
I SYST CARGO VAPOR @ 11S F @115 F @ 115 F® 115 Fe 115 F @ 115 P  GRAVITY RA'
CARGO s CAT. Mvc SGv Pv.115S  Pt,115 VWv,11S Va,11S Wa, 115 Wv-a,115 Wv-a,118/ wG
1) (13) f1) (2) 3) (4) (S) {6) (7) {8) Ma, 118 (k]
(1s) (LBm/ (LBm/
(PS1A) (PSIA) FT"3) FT*3)
................................................................ LY Xl sedANemN *han LEA T E T XYY atansne LLE R X E TN - — - —--a - - - - e fssssses ...---.l- sawa
Butyl Acetate (i®0-, n-) BAX 0.07 1 116.160 4.00 0.60 16.200 0.037 0.963 0.076 0.085% 1.111 1.02
BUTYL ACETATE (N-) BCN c.00 1 4.00 0.0 16.200 0.049 0.951 0.076 0.0087 1.140 1.01
Butyl Acetate (oec-) BTA 0.89 1 4.00 1.50 16.200 0.093 0.%07 0.076 0.097 1.2% 1.0)
Butyl alcohol {1s0-, n-, sac-, tert-) 1 2.60 0.90 16.200 0.056 0.944 0.076 0.003 1.00% 1. .01
BUTYL ALCOMOL (150-) IAL 0.81 1 2.60 0.90 16.200 0.056¢ 0.944 0.076 0.083 1.089% 1 .01
BUTYL ALCOHOL (N-) BAN 0.81 1 2.60 0.50 16.200 0.031 0.969 0.076 0.080 1.069 1.01
BUTYL ALCOMOL (SEC-) BAS 0.81 1 2.60 1.30 16.200 0.000 0.920 0.076 0.086 1.120 1.02
BUTYL ALCOHOL (TBRT-) BAT 0.78 1 2.60 2.80 16.200 0.173 0.027 0.076 0.097 1.277 1.0s:
Butyl Benzyl Phthalate BPH 1.12 1 10.80 0.01 16.200 0.001 0.999 0.076 0.077 1.006 1.00¢
Butylene . BTN
Butylene Glycol BUG
1,3-Butylene Qlycol, SEE BUTYLENE GLYCOL
M Butylene Polyglycol, SEE BUTYLENE OLYCOL
+  imo-Butyl Formate 102 1134 3.53
N> n-Butyl Formate :
)_' , Butyl Heptyl Ketone BHK
Butyl Methyl Ketone,SEE METHYL BUTYL KETONE
Butyl Stearate
Butyl Toluene BUE 0.65 1 5.11 0.10 16.200 0.006 0.994 0.076 0.070 1.025 1.002
Butyrolactons (gamma) BLA
Calcium Alkylphenate
Calcium Alkyl Salicylate
Calcium Amino Nonyl Phenolate
Calcium Carboxylate
Caprolacteam solutions CLS 1.02 1 3.90 0.05 16.200 0.00) 0.997 0.076 0.077 1.00% 1.001
Carbon black base 0.90
Cetyl alcohol (HEXADECANOL) SEE ALCOHOLS (C13 AND ABOVE)
Cetyl-Stearal alcohol
Cleaning epirit (unleaded)
Coal tar COR 1.11
Cumene oM 0.86 1 120.09%0 4.20 0.60 16.200 0.037 0.963 0.076 0.085% 1.119 1.012
Cycloaliphatic resins
Cyclohexane CHX 0.7 1 84.162 2.90 4.50 16.200 0.27¢ 0.722 0.076 0.116 1.5280 1.0%0
Cyclohexanol CHN 0.95 1 100.160 3.45 0.15 16.200 0.009 0.991 0.076 0.070 1.023 1.00)3
1,3-Cyclopentadiene dimer {molten) CPD 0.69 2 4.55 0.25 16.200 ' 0.015 0.985 0.076 0.000 1.055 1.00S
Cyclopentadiene polymers, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)
Cywmene (para-) oMp 0.86 1 4.62 0.11 16.200 0.007 0.993 0.076 0.078 1.025 1.002
D‘cahydron.phthllenc DHN 0.89 1 4.76 0.10 16.200 0.006 0.994 0.076 0.078 1.023 1.002
Decaldehyde (iso-) IDA 0.83 1 5.00 0.01 16.200 '0.001 0.999 0.076 0.076 1.002 1.000
Decaldehyde (n-) DAL 0.83 1 5.01 0:00
Decane DDC
Decene DCE 0.74 1 4.80 0.12 16.200 0.007 0.993 0.076 0.078 1.020 1.002

STDVAP)



1 ]

CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; *7027° AND "7028°

CARGO

Decyl alcohol (all isomers) (DECANOL)

DECYL ALCOMOL (iso-)

DECYL ALCOMOL {(n-)
Decylbenzene (n-)

Detergent Alkylate

Diacetone alcohol

Dialkyl (C10-Cl4) Benzenes
Dialkyl (C7-C13) Phthalates
Dibutyl Carbinol

Dibutyl Phthalate {ortho-)
Dicyclopentadiene, SEE 1,3-CYCLOP
Diethylbenzene

Disthylene Glycol

Diethylena Glycol Butyl Ether

ENTADIENE DIMER (MOLTEN)

> Diethylene Glycol Butyl Ether Acetate

Diethylene Glycal Dibutyl Ether
Diethylene Glycol Diethyl Ether
Disthylene Glycol Ethyl Ether
Disthylens Glycol Ethyl EBther Ace
Disthylene Glycol Methyl Ether

tate

Disthylens Glycol Methyl Bther Acetate

Diethylene Glycol Phenyl Ether
Disthylene Glycol Phthalate
Di- {2-ethylhexyl)adipate
Di-{2-ethylhexyl)phthalate
Diethyl Phthalate

Diglycidyl EBther of Bisphenol A
Diheptyl Phthalate

Dihexyl Phthalate
Diisobutylcarbinol
Diisobutylene

Dijsobutyl Xetone

Diisobutyl Phthalate
Diisodecyl Phthalate
Diisononyl Adipate

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

Dimethyl Glutarate

STDVAP]

==

DAX
ISA
DAN
DBZ

DAA
DAB
DAH

DPA
DPT
DEB
DEG

DEM
DI1IG

DEH
DIE
DPH
BDE
DHP
DHA
DBC
DBL
DIK
DIT
DID
DNY
DIN
DIo
DIX
DIl
DLA

LIQUID
SPECIP.
GRAVITY

(1)

usca
VAP
COL.
SYST
CAT.
(13)

0.
0.83
0.

0.86

o

=

o

(=2 - I -2

83

83

.97

-99
-03

.81
.72
.81

.86

1

L O

b e N g

-

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
MW SGv Pv,115

(1} (2) (3)
(15)

(PSIA)
LA T Y ) LA X TR T ] [ L T T )
156.170 5.30 0.01
$.30 0.01

5.30 0.01

7.52 0.01

4.00 0.10

278.350° 9.59 0.00
4.55 0.25

4.62 0.08

106.122 3.66 0.01
5.50 0.01

4.62 0.02

4.14 0.03

4.97 0.09

. 3.86 2.00

4.9 0.16

5.60 0.03

TOTAL
VAP-AIR
PRESS
@ 115 F
Pc,118
(4)

(PSIA)

16.200
16.200
16.200
16.200

16.200
16.200

16.200
16.200
16.200

16.200

PARTIAL PARTIAL
VOLIME VOLUME
OF AIR
® 115 F e 115 F
Vv,115 Vs, 115

()

OF VAP

oo

.018
-00S
.001
.001

-001
-002

.006
-123
.010

[ -1

(6)

-985
- 995
. 999
.999

.999
. 990

-994
.67?
.99%0

.998

AIR

WEIGHT

Wa,115 Wv-a,11S Wv-a, 115/

7)
(LBm/

-076
.076
.076
.076

- -]

0.076
0.076

0.076
.076
0.076

0.076

VAPOR -

AIR MIX

WEIGHT
DENSITY DENSITY
® 115 F e 115 p

(®)
(LBa/
FT°3)

[}

(-]

Oooe

.076
0.076
0.

G.076

076

.078

- 0800
-070
.07¢

076

.076
.077

.070
-103
.079

.077

VAPOR -
AIR
MIX

SPECIPIC

GRAVITY

Wa, 118

1.

1.

[ A

-

00)

1.003
1.
1.00¢

00)

.08S
-010
. 002
-003

- 004
. 006

.022
.383
.039

009

VAPOR
AIR
MIiXx

GROWT

RATE

secsca
1.000
- 000
. 000
. 000

o

002

[

. 008
. 002
. 000
- 000

LA

1.000
1.001

1.002
.040
1.003

[

1.001



m

N

Ao

CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; "7027" AND =70208°*

CARGO

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

Dinonyl Phthalate

D1 {octylpheny) amtne

Dioctyl Phthalate

Dipentene

Diphenyl

Diphenyl, Diphenyl Ether mixture
Diphenyl Ether

Diphenyl Zther, 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)

DODEBCENE

Dodecylbenzene

Dodecyl Phenol

Drilling mud (low toxicity) (if flammable or combustible)/
Spoxylated linear alcohols, Cl1-C15
Bthane

2-Ethoxyethanol

2-Bthoxyethyl Acetate

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

Bthyl Acetate

Bthyl Acetocacetate

Bthyl alcohol (ETHANOL)

Rthyl Amyl Ketone

Bthyl Benzene

Bthyl Butanol

Bthyl Butyrate

Ethyl Cyclohexane

Bthylene

Ethylene Carbonate

STDVAP1

VAPOR - VAPOR -
C LIQUID USCG MOLEC'R SPECIF SATUR'D TOTAL  PARTIAL PARTIAL AIR  AIR MIX AIR
H  SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WBIGHT NIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC
1 8YST CARGO VAPOR @ 115 F @115 F @ 115 F @ 115 F @ 115 F @ 115 P GRAVITY
s CAT. MWC SGv Pv.115  Pr,115  Vv,115 Va,115 Wa,115 Wv-a.115 Wv-a,115/
(1) (13) (1), (2) (3) (a4) (s) (6) (1) (@) Wa, 115
(15) (LBm/ (LBa/
(PSIA) (PSIA) FT"3) FT"))
- oan ahantoad [T X X3 eSS OOAN ARl ES SARtREReR L __ ... ceesia sesmiir CESiEEiss Sasdacee Sesvenans
DTL 1.19 1 6.69 0.00
DMP '
DDIX
DSE
DIF 0.97 1 14.40 0.01 16.200 0.001 0.99% 0.076 0.077 1.008
DoP 0.98 1 13.47 0.00
DPN 0.04 1 4.90 0.10 16.200 0.006 0.994 0.076 0.078 1.024
DIL 0.99 1 154.212 5.31 0.01 16.200 0.001 0.999 0.076 0.076 1.00)
DDO 1.07 1 5.86 0.01 16.200 0.001 0.99% 0.076 0.076 1.00)3
DPE 1.07 1 170 211 5.87 0.01 16.200 0.001 0.99% 0.076 0.076 1.00)
DOB
DPG 1.03 1 4.63 0.07 16.200 0.004 0.996 0.076 0.077 1.016
DGY
DPY
DFF 0,75 1 3.40 2.30 16.200 0.142 0.858 0.076 0.102 1.341
DSR 0.73 1 3.40 2.30 16.200 0.142 0.858 0.076 0.102 1.341
DTP
pup
pocC 170.340 - 5.88
DDN 186.319 6.43
DOZ 0.76 1 1686.324 5.81 0.02 16.200 0.001 0.999 0.076 0.077 1.006
DOD 0.76 1 5.81 0.02 16.200 0.001 0.999 0.076 0.077 1.006
DDB 0.86 8.40 4.70 16.200 0.290 0©0.710 0.076¢ 0. 240 3.147
DOL ‘
ETH 0.47 30.070 1.04
EEO 1.04 '
EBA 1.04
ETG 1.02 1 6.14 0.00
ETA 0.90 1 e8.107 3.04 4.50 16.200 0.276 0.722 q.076 0.119 1.567
EAA 1.03 1 4.48 0.20 16.200 0.012 0.988 0.076¢ 0.079 1.04)
BAL 0.79 T 46.050 1.60 3.50 16.200 0.216 0.704 0.076 0.086 1.130
EAK
ETE 0.87 1 106.168 3.56 0.60 16.200 0.037 0.963 0.076 0.083 1.095
EBT 0.83 1 3.52 0.12 16.200 0.007 0.993 0.076 0.078 1.019
EBR 0.88 1 116.160 4.00 1.00 16.200 0.062 0.%38 0.076 0.090 1.185
ECY 0.79 1 3.07 0.50 16.200 0.03r 0.969 0.076 0.003 1.009
ETL 28.054 0.97

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

VAPOFH
AIR
[ 19 ¢
GROWT
RATE

(9

seses

1.000

002
.600
. 000
. 000

o

1.001:

1.046
1.046

1.000
1.000
1.09%

1.09%0
-004
.070

L

.012
-002
. 020
.010

L
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C€9809: CONOCO, INC.; *7027° AND “7028"

CARGO

Echylene Glycol

Sthylene Glycol Acetate

Bthylene Glycol Butyl Ether

ETHYLENE GLYCOL BUTYL ETHER ACETATE

Sthylene Glycol Ether Acetate

Ethylene Glycol Tert-Butyl Ether

Ethylene Glycol Diacetste

Bthylens Glycol Dibutyl Ether

Ethylene Glycol Ethyl Ether, SEE 2-ETHOXYETHANOL
Ethylene Glycol
EBthylene Glycol
Ethylene Glycol
Ethylene Glycol
EBthylene Glycol Methyl Bther Acetate
Ethylens Glycol Phanyl Ether
Ethylene Glycol Phenyl Ether,
Ecthylene-Propylene Copolymer
Ethyl-3-Ethoxypropionate
2-Ethylhexaldehyde, SEE OCTYL ALDEHYDES
2-Bthylhsxanoic acld

2-Bthylhexanol, SEER OCTANOL (ALL ISOMERS)
Bthylhexolc acid, SEE 2-ETHYLHEXANOIC ACID

Isopropyl Ether
Methyl Butyl Ether
Methyl Ether

(in liquid mixtures)

Schyl Hexyl Phthalate (SEE ALSO DI 2-ETHYLHEXYL PHTHALATE)

Bthyl Hexyl Tallate

EBthyl Propionate

Bthyl Toluene

Patty acid (saturated, C13 and above)
Factty acid Amides

Formamide

Purfuryl Alcchol

Gas oil, cracked

GASOLINE BLENDING STOCKS: Alkylates
GASOLINE BLENDING STOCKS: Reformates

Ethyl Bther Acetate, SEE 2-ETHOXYETHYL ACETATE

0= omn

WAL 20000Ade 2008 APASARGE GCARSAE Redtaases

1.

EGL
BGO

EPE

Dlethylene Glycol Phenyl Ether mixtEDX

EEP
EHA
EHO
EHX

EHE
EHT
EPR

FAM
FAL
GoC
GAK
GRFP

GASOLINES: Automotive (containing not over 4.23 grams lead per geGAT
GASOLINES: Aviation (containing not over 4.86 grams lead per gallGAv
QGASOLINBS;: Casinghead (natural) GCs
QABOLINES: Polymer GPL
GASOLINES: Straight run GSR
Glycerine GCR

Glycerol, SEE GLYCERINE
OGlycerol Polyalkoxylate
Glycerol Triacetate

STDVAP1

LIQUID
SPECIF.
GRAVITY

(1)

13

.94

.10

-10

.10

.82

.84

1.13

2

~o00QCOOQO

-13

.75
.80

74

N
.67

75

.75
.26

usca
VAP
COL.
SYST
CAT.
(13)

1

1

[

e g e e

TABLE 11: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

VAPOR -
AlIR AIR MIX
WEIGHT WEIGHT

OF VAP OF AIR DENSITY DENSITY

Wa, 115 Wv-a,115

n (8)
(LBm/ (LBm/
FT*3) FT"3)
0.076 0.076
0.076 0.077
0.076 0.076
0.076 0.076
0.076 0.076
0.076 0.079
0.076 0.076
0.076 0.086
0.076 0.080
0.076 0.076
0.076 0.077
0.076 0.217
0.076 0.217
0.076 0.217

«0.076 0.217
0.076 0.217
0.076 0.217
0.076 0.217

MOLEC’R SPECIF SATUR'D TOTAL PARTIAL PARTIAL
WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME
OF CARGO PRESS PRESS
CARGO VAPOR ® 115 F @ 115F @115 F@ 115 F@ 115 F @ 115 F
MWc SGv Pv,115 Pt,118 Vv,115 Va, 115
(1) (2) (3) (4) {5) (6)
{15) .
{(PSIA) (PSIA)
62.069 2.21 0.01 16.200 0.001 0.999
5.52 0.05 16.200 0.003 0.997
5.03 0.01 16.200 0.001 0.999
4.80 0.01 16.200 0.001 0.99%
4.80 0.01 16.200 0.001 0.999
L
4.41 0.17 16.200 0.010 0.990
130.230 4.50 0.02 16.200 b.001 0.999
1.60 3.50 16.200 0.216 0.784
4.15 0.28 16.200 0.017 0.903
1.58 0.10 16.200 0.006 0.994¢
3.40 0.05 16.200 0.003 0.997
3.40 12.50 16.200 0.772 0.220
3.40 12.50 16.200 0.772 0.228
3.40 12.50 16.200 0.772 0.220
3.40 12.50 16.200 0.772 0.220
3.40 12.50 16.200 0.772 0.220
3.40 12.50 16.200 0.772 0.220
3.40 12.50 16.200 0.772 0.220
3.17 0.00
92,095 3.18 ’

VAPOR -
AIR
MIX

SPECIFIC

GRAVITY

Wv-a, 115/

Wa, 115

1.

001

.014

.00}

.002

002

.036

. 004

.130
.054

1.003
1.007

[ SIS VI U S Vi N

.852
-852
.852

52

.852
-852
.052

VAPO}
AIR
Mix

GROW

RATE
(R3]

1.000

1.001

1.000

1.000

1.000

1.003

1.000

1.070
1.006

.002
.001

-

.250
.250
.250
.250
.2%0
-2%0
.250

o e B



Grease

Heptadecane

Heptane (all isomers) (METHYHEXANE) HMX 0.

HEPTANE (N-) HPT 0.

Heptanoic acid HEP 0.

Heptanol (all isomers) HTX 0.

HEPTANOL HTN 0.
lT\ Heptene (all isomers) HPX 0.
' MNEPTENE (1-) HTE 0.
) MHeptyl Acetate HPE 0.
7 Herbicide (C1S -H22 -NO2 -CI), SEE METOLACHLOR

Hexaethylene Glycol

Hexamethylene Glycol

Hexamethylenetetramine solutions HTS

Hexane (all isomers) s 0.

HEXANE HXA 0.

Hexanoic acid HXO 0.

Hexanol HXN 0.

Hexene (all isomers) HEX 0.

HEXENE (1-) HXE 0.

HEXRNE (2-) HXT 0.

Hexyl Acetate HAB

Hexylene Glycol HXG 0

Hog Grease, SEX LARD .

2-Hydroxy-4 - (methylthio)butanoic acid HBA

WYDROCARBON 5-9 (MOVED TO SUB-O, NON TABLE 151, 6/24/95) HPN

CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; "7027% AND "7028°
; C LIQUID USCO
H SPECIF. VAP
R GRAVITY COL.
I SYST
CARGO s CAT.
{1) (13)

A8% BeMSdadk Soam SRR TARD emssasE Aetenasse

Glycidyl Ester of Tertiary Carboxylic acid, SEBE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID

Glycidyl Baster of Tridecyl Acetic acid GLT

Glycidyl Ester of Versatic acid, SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID

GQlycol Diacetate, SEE BTHYLENE GLYCOL DIACETATE
Glycols, Resins and Solvents mixtures

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

Hydroxy terminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED/

Isophorone IPH
JET FUELS: JP-1 (Kerosene) JPO
JET PUELS: JP-) JPT
JRT FUELS: JP-4 JPF
JET PUBLS: JP-5 (Kerosene, heavy) JPV
JRT PURLS: JP-0 JPE
Kerosene KRS
Lactic acid

STDVAPL

cQoo0o0

=]

1
1
1
1
1
2
1
1

O R e b

>

e b e s g

VAPO

AIF
ML

GRAVITY RATI

B M e e g e

LA A N I

[

LA )

VGR
9

-050
.050
. 000
. 001
-001
.058
. 056
.002

180
.140
.000
.020
.160
168
168

.000

. 000
-003
-170
.060

. 002

TABLE 11: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE
VAPOR - VAPOR -
MOLEC’R, SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX , AIR
WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX
OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROW
CARGO VAPOR @ 115F @115 F @ 11S Fe 11S F e 11S F @ 115 P
MWc + SGv Pv, 115 Pt, 115 Vv,115 Va,115 Wa,115 Wv-a,115 Wv-a, 115/
(1) (2) (3) (4) (s) (6) (&3] (@) Wa, 115
(15) (LBm/ (LBen/
(PSIA) (PSIA) FT"3) FT73)
............................ eaesesce sensessvs sace:
.
.
100.120 3.45 2.50 16.200 0.154 0.846 0.076 0.105 1.37
3.45 2.50 16.200 0.154 0.846 0.076 0.10% 1.37
4.49 0.01 16.200 0.001 0.999 0.076 0.076 1.002
4.00 0.04 16.200. 0.002 0.998 0.076 0.077 1.007
4.00 0.04 16.200 0.002 0.99% 0.076 0.077 1.007
3.40 2.90 16.200 0.179 0.02) 0.076 0.109 1.430
3.40 2.80 16.200 0.173 0.027 0.076 G.108 1.415
5.50 0.10 16.200 0.006 0.994 0.076 0.0760 1.020
86.110 3.00 7.00 16.200 0.432 0.560 0.076 0.142 1.864
3.o00 7.00 16.200 0.432 0.568 , 0.076 0.142 1.0864
4.00 0.01 16.200 0.001 0.99%9 0,078 0.07¢ 1.002
3.52 1.00 16.200 0.062 0.9 0.076 0.068 1.156
04.09%0 2.90 8.00 16.200 0.49%¢ 0.506¢ 0.076 0.148 1.938
2.90 8.20 16.200 0.506 0.494 0.076 0.149 1.962
2.90 8.20 16.200 0.506 0.49¢ 0.076 0.149 1.962
1.10 0.01 16.200 0.001 0.999 0.076 0.076 1.000
4.75 0.01 16.200 0.002 0.999 0.076 0.07¢ 1.002
4.50 0.14 16.200 0.009 0.991 0.076 0.070 1.030
4.50 8.51 16.200 0.528 0.475 0.076 0.216 2.039
4.00 3.40 16.200 0.210 0.79%0 0.076 0.124 1.630
4.00 0.10 16.200 0.006 0.99%4 0.076 0.07¢ 1.019
4.50 0.15 16.200 0.009 0.991 0.076 0.079 1.032

-
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; *7027* AND "7028"

CARGO

Latex, liquid synthetic, including: Styrene-Butadien rubber

LmmEN

LLS

LIQUID
SPECIF.
GRAVITY

(1)

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

Magnesium Nonyl Phenol! Sulfide

Nagnesium Sulfonate

Maleic Anhydride Copolymer

3-Mercaptobenzothiazol (in liquid mixtures)

Methane

3-Methoxy-1-Butanol

3-Mathoxybutyl Acetate

1-Methoxy-2-Propyl Acetate

Methoxy Trigylcol, SEE TRIETHYLENE GLYCOL METHYL ETHER
Methyl Acetate

Methyl Acetoacetate

Methyl alcohol (SBE METHANOL)

Methyl Amyl Acetate

Methyl Amyl alcohol

Methyl Amyl Xetone

Methyl Butanol, SEE THE AMYL ALCOMOLS .

Methyl Butenol

Mathyl n-Butyl Xetone

Mathyl Butynol

Mathyl Butyrate

Methyl EBthyl Ketone

Methyl Porwmal (DIMETMYL FORMAL)

Methyl Heptyl Ketone

Methyl Isobutyl Carbinol, SEE METHYL AMYL ALCOHOL
Methyl Isobutyl Ketone
3-Methyl -3 -Methoxybut anol
3-Methyl -3 -Methoxybutyl Acetate
1-Methyl Naphthalens

Mathyl Pentene
2-METHYL -1 - PENTENE
S-METHYL-1 - PENTENE

N-Methyl -2-Pyrrolidone

Methyl Tert-Butyl Bther (MTBE)
Metolachlor

Mineral spirite

Myrcene

NAPHTHA: Aromatic (Having less
NAPHNTHA: Cracking fraction
NAPHTHA: Heavy

than 108 Benszene)

STDVAP1

MPN

MPY
MBE

MNS

LY

[-]

[~

oee

Cooo0o0e

- -

.02

.69
.67

.74

.75
.80

.85
.85

uscg

COL.
SYST

(13)‘

ates

Lol o -

-

-

e

VAPOF

AIR
MIX

GRAVITY RATE

VGR
)

-

L L

-

.122
.13}

. 007
. 009

.019

035

. 090
-Joe
.00}

.023

.000

.126
.170

. 001

TABLE II: VAPOR-AIR MIX DENSITY, '
SPECIFIC GRAVITY, & VAPOR GROWTH RATE
VAPOR - VAPOR -
MOLEC'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR
WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX
OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIPIC GROWI
CARGO VAPOR ®1115F @115SF @115 F @ 115 F@® 11S F @ 115 P
Muc SGv Pv, 115 Pt, 118 Vv,115 Va,115 Wa,115 Wv-a,115 Wv-a,115/
(1) (2) (3) (4) " (s) (8) () (8) Wa, 115
(15) {LBa/ (LBm/
(PSIA) {PSIA) FT"3) FT°3)
CRESENAR BEAMIAE eawemersen .. Sl aal ddbdeand asdeondaaon
16.043 0.55
.
74.080 2.60 6.10 16.200 0.377 0.622 0.076 0.122 1.603
1.10 6.63 16.200 0.409 0.591 0.076 0.079 1.041)
4.97 0.33 16.200 0.020 0.900 0.076 0.002 1.081
3.82 0.43 16.200 0.027 0.973 0.076 0.001 1.067
114.1688 3.9¢
100.160 3.50 0.97 16.200 0.060 0.9%40 0.07¢6 0.008 1.150
102.134 3.53 1.26 16.200 0.070 0.923 0.076 0.091 1.197
72.107 2.50 4.50 16.200 0.270 0.7a2 0.076 0.100 1.417
2.60 15.42 16.200 0.9%2 0.040 0.07¢ 0.1%2 2.%2)
4.9%0 .06 16.200 0.004 0.99%6 0.076 0.077 1.01¢
100.160 .45 1.15 16.200 0.071 0.9%29 0.076 0.0089% 1.174
4.9 0.01 16.200 0.001 0.999 0.076 0.076 1.002
2.90 6.30 16.200 0.389 0.611 0.076 0.132 1.739
2.90 8.49 16.200 0.524 0.476 0.076 0.152 1.99%6
3.10 0.0¢ 16.200 0.002 0.99%8 0.076 0.077 1.008
4.30 0.20 16.200 0.012 0.988 0.076 0.079 1.041
4.70 0.17 16.200 0.010 0.9%0 0.07¢ 0.079 1.0)9
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; *7027° AND =7028°

CARGO

NAPHTHA: Paraffinic

NAPHTHA: Petroleum

NAPHTHA: S8olvent

NAPHTHA s Stoddard solvent

NAPHTHA, Varnish sakers’ and painters’ (75%)

h~xEAn

PTN
NSV
NSS
NVM

Naphthalene Sulfonic .cld-romldohydq Copolymer, Sodium salt solNFS

Naphthenic acid

Nonane (sll isomers)

NONANE

Nonanoic acid (all igomers)
Nonanoic, Tridecanoic acid mixture
Nonene

Nonyl alcohol (all isomers)

NONYL ALCOMOL

NONYL ALCOHOL (iso-)

Nonyl Methacrylate Monomer

Nonyl Phenol

Nonyl Phenol Foly(4-12)ethoxylates
Nonyl Phenol Sulfide (90% or less)

Noxious liquid, N.0.8. (17) (*Trade name, * contains®principal components®),

NT1
NAX
NAN
NNA

NON
NNS
NNN
NNI

NNP
NPE

LIQUID USCG

SPECIF.

VAP

GRAVITY COL.

1)

SYST
CAT.
(13)

.6
.6

(- -

=]

(=N -1 - I

oo oo

.95

1

1
1
1
1

[ IE I RN

TABLE II.

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MQLEC'R SPECIF
WEIGHT GRAV OF
CARGO
VAPOR

OF
CARGO
MWc
(1)

128.259

126.140
144.160

Categoxy D (if ¢

Non-Noxious liquid, N.0.S. (18) (°Trade name, ® contains principal componente®), Appendix III

Octadecens

Octadecencamide solution (Oleamide)
Octane (all isomers)

OCTANE

Octanoic acid (all isomers)
Octanol (all isomers)

OCTANOL

Octene (all isomers)

OCTENE (1-)

Octyl Acetate

OoDD
OAX
OAN
OAA
oCcX
OTA
oTX
OTB

Octyl alcohol (ieo-, n-) (all isomers), SEE OCTANOL (ALL ISOMERS)OCX

OCTYL ALCOHOL

Octyl Aldehydes

Octyl Decyl Adipate

Octyl Bpoxytallate

Octyl Phthalate. SEE DI- (2-ETHYLHEXYL) PHTHALATE
OIL, EDIBLE: Babassu

OIL, BDIBLE: Beechnut

OIL, BDIBLE: Castor

OIL, EDIBLE; Cocoa butter

OIL, EDIBLE: Coconut

STDVAP1

I0OA
OAL
ODA
OET

oBB

[— 2 ]

[~ - - - -

.95

9

L V)

122.200

SGv
(2)

-

>

e

W s W

-30

.00
.00

.60

(- -]

o

© 0

00

oec oo

rOoOCOOGODCOC

SATUR'D
VAPOR
PRESS

@ 115 F

Pv,115
3)
(15)
(PSIA)

RESASAAS CAdAANE SRS sssess

.20
.20

.27
.27

.35

.10

10

-0l

.19
.79

.01
.01

.00

01

.01

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

(PSIA)

16.
16.
16.

16.
16.

200
200
200

200
200

.200
.200
.200
.200

.200

.200
-200
.300
.200
-200
.200
-200

-200
.200

(=~ (- -

Qooo

[

[N - - -

[ -]

PARTIAL
VOLUMR
OF VAP
® 115 F
Vv,118
(s)

-012
.012
.012

.017
.017

- 022
.006
.006
.006

.001

. 049
-049
. 001
.001
.001
.056
-062

.00}
.001

VAPOR -

PARTIAL AlIR AIR MIX
VOLUME WBIGHT WERIGHT
OF AIR DENSITY DENSITY
® 11S F@ 115 F @ 115 F
Va,115 Wa,115 Wv-a,11S

(6) 7) (8)

(LBm/ (LBm/

FT"3) FT"*3)

0.9p8 0.076 0.070
0.%8¢ 0.076 0.079
0.988 0.076 0.079
0.963  0.076 0.000
0.983  0.076 0.000
0.978  0.076 0.0602
0.994 0.076 0.079
0.9%¢ 0.076 0.07
0.994 0.076 0.078
0.999 0.076 0.076
0.951  0.076 0.087
0.951  0.076 0.087
0.999 0.07¢ 0.07¢
0.999 0.07 0.07¢
0.999 0.076 0.076
0.944 0.076¢ 0.000
0.938 ©0.076 6.0%0
0.999 0.076 0.076
0.999 0.076 0.076

VAPOR -
AIR
MIX

SPBCIFIC
GRAVITY
Wv-a,115/

Wa, 118

L]

[

-

bt b e b

..................... Ssesmsans SAssdsessa

.031
.0el
.03y

-087
-057

.071
.02s
. 028
. 028

. 004

. 141
.l1ed

.002
.002
-161
-177?

.002
.002

VAPOH
AIR
MIX

RATS

1.004

1.004

[

-00%
-00S

-

. 007
. 002
. 002
.002

- e e

1.000

. 006
-QA6
. 000
.000
.000
.018
.020

L

. 000
1.000

-
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; °7027° AND °7028"
. c LIQUID USCG
H SPBCIF. VAP
R GRAVITY COL.
I SYST
CARGO S CAT.
(1) {13)
................................................................ mEE SeadsneT Aana
OIL, EDIBLE: Cod liver
OIL, EDIBLE: Corn 0Cco 0.96
OIL, EDIBLE: Cottonseed ocs
OIL, EDIBLE: Pish, N.O.S. OFS 0.96
OIL, ERDIBLE: Orapeseed
OIL, EDIBLE: Groundnut
O1L, EDIBLE: Hazelnut
OIL, EDIBLE: Lard OLD
OIL, EDIBLE: Maize
OIL, BDIBLE: Mustard seed
OIL, EDIBLE: Nutmeg Butter
OIL, BDIBDLE: Olive OOL
OIL, EDIBLE: Palm oPM
OJL, REDIBLE: Palm kernel oPO
OIL, EDIBLE: Peanut OPN
OIL, BDIBLE: Poppy
OIL, SDIBLE: Raisin seed
OIL, EDIBLE: Rice bran ORP
OIL, EBDIBLE: Safflower OSF
OIL, BDIBLE: Salad
OIL, EDIBLE: Scsame
OIL, BDIBLE: Soya bean 0SB 0.96
OIL, EDIBLE: Sunflower, SEE SUNFLOWER SEED 0.95
OIL, RDIBLE: Sunflower seed OSN
OIL, SDIBLE: Tucum OTC
OIL, EDIBLE: Vegetable, N.O.S. ova 0.96
OIL, EDIPLE: Walnut
OIL, PURL: No. 1 (Kerosene) OON
OIL, FUEL; No. 1-D 00D
OIL, PUBL: No. 2 OoTwW 0.68 1
OIL, FUBL: No. 2-D oTD
OIL, FUEL: No. 4 OFR 0.90 1
OIL, FUBL: No. S OFV 0.94 1
OIL, PUBL: No. 6 0sXx 0.95 1
OIL, MISC: Absorption OAS
OIL, MISC: Aliphatic
OIL, MISC: Animal, N.O0.S.
OIL, MISC: Aromatic
OIL, MISC: Aviation F2300
OIL, MISC: Clarified oce
OIL, MISC: Coal
OIL, MISC: Coconut oil, esterified, SEE COCONUT OIL, FATTY ACID METHYL ESTER

STDVAP1

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
OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY
CARGO VAPOR ® 115 F @ 11S F @ 115 F @ 115 F @ 115 F @ 115 F
MWC SGv Pv,115 Pt, 118 Vv,11§ Va,115 Wa,115 Wv-a,115 Wv-a,118%/
(1) (2) (3) (4) (s) (6) 7 s)
(15) (LBm/ (LBm/
{PSIA) (PSIA) FT")) FT73)
SARSAARNE SAAGBNEE RABBARBRR L Lo nhs chmssse Eesmasmes e me e LA L LR LT ]
8.00 0.56 16.200 0.035 0.96S 0.07¢6 0.095
3.40 0.15 16.200 0.009 0.991 0.076 0.07¢
3.40 0.15 16.200 0.009 0.991 0.076 0.070
3.40 0.15 16.200 0.009 0.991 0.076 0.078

VAPOR -
AIR
MIX

VAPOR
AlIR
MiX

SPECIFIC GROWTI

GRAVITY

Wa, 115

RATE
VGR
9)

scossease sasss.

1.242

1.022
1.022
1.022

1.003

1.00)



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; "7027° AND “70208°"
' C LIQUID
H SPECIP.
R GRAVITY
I
CARGO S
(1)
................................................................ LE X meAEARAD
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 ACIDCFPY Q.95
OIL, MIBC: Croton
OIL, MISC: Crude OoIL 0.95
OIL, MISC: Diesel oDs 0.90
OIL, MISC: Gas, low pour
OIL, MISC: Gas, low sulfur
OIL, MISC: Heartcut distillate
OIL, MISC: Lanolin
OIL, MISC: Linseed
OIL, MISC: Lubricating OoLB 0.90
OIL, MISC: Mineral
OIL, MISC: Mineral seal oMSs
OIL, MISC: Motor oMT
v OIL, MISC: Neatsfoot ONF
OIL, MISC: Oliticica 001
» OIL, MISC: Palm oll, fatty acid Methyl Ester OPE 0.95
>0  OIL, MISC: Palm oil, Methyl Ester, SEE SEEB PALM OIL, FATTY ACID MOPE
OIL, MISC: Penetrating OPT
OIL, MISC: Perilla
OIL, MISC: Pilchard
OIL, MISC: Pine oPI1
OIL, MISC: Range ORG
OIL, MISC: Residual
OIL, MISC: Resin ORS 1.02
OIL, MISC: Resinous petroleum
OIL, MISC: Road ORD
OIL, MISC: Rosin ORN
OIL, MISC: Seal
OIL, MISC: Soapstock OIS
OIL, MISC: Soya bean (epoxidized)
OIL, MISC: Sperm osP
OIL, MISC: Spindle 0SD
OIL, MISC: Spray osyY
OIL, MISC: Tall OTL
OIL, MISC: Tall, fatty acid TOF
OIL, MISC: Teanner's OTN
OIL, MISC: Transformer OTF
0lL, MISC: Tung or1G
OIL, MISC: Turbine oTB 0.87

STDVAP)

TABLE 1I: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE
remccasccesmsassramnssanncsenenmeanan
VAPOR -
USLG MOLEC'R SPECIF  SATUR'D TOTAL  PARTIAL PARTIAL AIR ,AIR MIX
VAP  WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT
COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY
SYST CARGO VAPOR ® 115 F @ 11S F @ 115 F @ 115 F@ 115 F @ 11§ F
CAT. MWC SGv Pv,115  Pt,115 Vv,11S Va,11lS Wa,115 Wv-a,lls
(13) (1) (2) 1) (4) (S) (6) {(7) (®)
(15) {LBm/ (LBa/
(PSIA) (PSIA) FT"3) FT°3)
LA X MRAERACLL SANABNAS GRPEWRRAE L. o iicn cmcmens teciees sSsAaEsaas
1 3.40 0.15 16.200 0.009 0.991 0.07 0.070
1 3.40 0.69 16.200 0.043 0.957 0.076 0.004¢
1 1.00 0.15 16.200 0.009 0.991 0.076 0.076
.
1 1.00 0.15 16.200 0.009 0.991 0.076 0.076
1 5.40 0.30 16.200 0.019 o0.901° 0.076 0.082

VAPOR - VAPOkK
AIR AIR
MIX MIix

SPECIFIC GROM1
GRAVITY RATE

Wv-a,118/ VGR
¥a, 115 (9}
ESsscacase Soean
1.022 1.2%0
1.102 1.014
1.000 1.00)
1.000 1.003
1.002 1.006
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9809: CONOCO, INC.; ®7027° AND =7028°

. C LIQUID USCG
H SPECIF. VAP
R GRAVITY COL.
I SYST
CARGO S CAT.
) (13)
................................................................ Sed odNSRENE SSNW
OIL, MISC: Whale
OIL, MISC: White (mineral)
OIL, MISC: Mood
alpha-Olefins (C13 - Cl8) OAM
Olefins (C13 and above, all isomers) 0.72
Oleic acid OLA
Oleyl alcohol (OCTADBCENOL), SEE ALCOHOLS (Cl3 AND ABOVE)
Organic Amine 70, SEE AMINOETHYLDIETHANOLAMINE, AMINOETHYL - ETHANOLAMINE SOLUTION
Palm Stearin PMS
n-Paraffins (C10 - C20) PFN
Pentadecanol, SEE SEE ALCOHOLS (C13 AND ABOVE) PDC 0.83 1
Pentaethylens Glycol
Pentasthylenehexamine PEP
Pentane (all isomers) PTY 0.63 s
PENTANE (iso-) IPT 0.62 s
PENTANE (n-) PTA 0.63 1
Pentancic acid
Pentene (all isomers) PTX 0.64 1
PENTENE (1-) PTE 0.64 1
Petrolatum PTL
1-Phenyl-1-Xylyl Bthane PXE
Phosphosulfurized Bicyclic Terpene
Phthalate plasticizers, SEE INDIVIDUAL PHTHALATES
Pinene PIN 0.86 1
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 0.91 1
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 Olycol ) PGC 1.01 1
Polypropylene Glycol Methyl Ether PGM 0.92 1
Polysiloxane

Polystyrene Diakyl Maleate

STDVAP]1

TABLE I1I.:

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC'R SPECIF
WEIGHT GRAV OF

OF
CARGO
MWc
(1)

heeARASE ABCANAE AGadeReRS

72.090

CARGO
VAPOR
SGQv
(2)

2.48
2.40
2.50

79.30

SATUR'D, TOTAL
VAPOR VAP-AIR
PRESS PRESS
Pv,6 115 ft, 115
(3) {4)
{(15)
(PSIA) (PSIA)
0.01 16.200
21.00 16.200
27.00 16.200
20.44 16.200
24.90 16.200
24.90 16.200
0.35 16.200
0.01 16.200
0.10 16.200
0.80 16

.3200

PARTIAL PARTIAL
VOLUME VOLUME WEIGHT

AIR

VAPOR -
AIR MIX
WEIGHT

OF VAP OF AIR DENSITY DENSITY
®11SF @115 F @115 Fe 115 F® 115 F @ 115 F

Vv,115 Va,115 Wa,115 Wv-a,115 Wv-a, 115/

(s)

0.001

1.296
1.667
1.262

1.537
1.537

0.022

0.001

0.006
0.049

-0.
-0.

.999

296
667
262

537
537

.978

.999%

. 994
. 951

n
(LBm/

FT"3)

'0.076

0.076
0.076
0.076

0.07¢
0.076

0.076

0.076

0.076
0.076

(8)
(LBa/
FT"3)

LR XTI

0.076

0.222
0.264
0.220

0. 240
0.240

0.082

0.080

0.076
0.08¢

VAPOR- VAP
AIR Al
MIX ]

SPECIFIC GROt

GRAVITY mA°

vG

wa, 118 9

LA R R RN LR N
1.004 1.00
2,919 1 .42
3.467 1.Se
2.093 1.e0
3.152 1 a9
3.152 1.49
1.080 1.00
1.048 1.00
1.000 1.00:
1.10¢ 1.0«
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; =7027" AND =7028°"

CARGO

Potasaium Oleate

Propane

n-Propoxypropanol

Propyl Acetate {(iso-)

Propyl Acetate (n-)

Propyl alcohol (iso-)

Propyl alcohol (n-)

Propylbenzene (n-)

iso-Propylcyclohexane

Propylene

Propylene-Butylene Copolymer

Propylene Diser

Propylene Glycol (1,2-PROPANDIOL)

Propylens Glycol Monoalkyl Ether

Propylene Glycol Ethyl Bther

Propylene Glycol Methyl Bther

Propylene Polymer (in liquid wmixtures)

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
Sulfolane
Tallow
Tallow alcohol, SEB ALCOHOLS (C13 AND ABOVE)
Tallow fatty acid

Tallow Alkyl Nitrile

Tetradecanol

1-Tetradecene, SEE THE OLBFIN OR ALPHA-OLEFIN ENTRIES
Tetradecylbenzane

Tetrasthylene Glycol

Tetrahydronaphthalene

Tetrapropylbencene, SBE ALKYL(C9-C17) BENZENES
Toluene

Triaryphosphate

Tributyl Phosphate

Tricresyl Phosphate (less than 18 of the ortho isomer)

{Octadecanol)

STDVAP1

h=3zTO

LIQULD UscCa
SPECIF. VAP
GRAVITY COL.
SYST

CAT.

(1) (13)

48s Masssdss Sbee

POB
PRP
PXP
IAC
PAT
IPA

33 338383858 E

TFD

T™BP
TCP

o000

.04

.92

.29

.02

12

.97

.87

.16

- b

1

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

mmsss=aw

VAPOR -
MOLEC'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR  AIR MIX
WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WRIGHT WEIGHT
OF CARGO  PRESS  PRESS OF VAP OF AIR DENSITY DENSITY
CARGO VAPOR @ 11SF @11SF @115 F@115F @ 115 F @ 115 P
Mic SOv  Pv,115  Pt.115 Vv,11S Va,115 Wa, 115 Wv-a, 115 Wv-a, 115/
(1 2 3) (4 {s) (6) ) 18)
(1s) ALBm/  (LBm/
(PSTIA)  {PSIA) FT"3)  FT°3)
desssans assdeta SEBRREReR ..., A hhcrcs. mmvemrm emew——
.
44 .094 1.52
.52 1.80 16.200  0.111 0.689 ©0.076  0.097
3.52 1.85 16.200 0.114 0.006 0.076 0.09%8
2.07 3.00 16.200 . 0.18S 0.815 0.076 0.09%1
2.07 1.20 16.200 0.07¢ 0.926 0.076  0.082
60.060 4.14 0.20 16.200 0.012 0.9%00 0.076 0.079
126.243 4.35 0.01 16.200 0.001 0.999 0.076 0.076
42.081 1.45
76 060 2.62 0.0 16.200 0.001 0.999 0.076 0.076
3.11 0.70 16.200 0.043 0.957 0.076 0.083
)
156.310 1.00 0.02 16.200 0.001 0.999 0.076 0.076
L]
4.14 0.01 16.200 0.001 0.999 0.076 0.076
7.39 0.00
6.77 0.01 16.200 0.001 0.999 0.076 0.076
6.70 0.01 16.200 0.001 0.999 0.076 0.076
4.56 0.04 16.200 ©0.002 0.998 0.076  0.077
92.141 3. 14 1.50 16.200 0.093 0.9%07 0.076 0.091
12.69 0.01 16.200 0.001 0.999 0.076 0.077

VAPOR -
AIR
MIx

SPECIFIC

GRAVITY

Wa, 115

b e e e

.200
.208
-190
.079
.039
.002

.001

.091

.002

.004

. 004
.009

.007

VAPOH
AlR
MIX

GROM

RATE

(9)

.0)6
.037
. 060
.02e
. 004
.000

LK N I

1.000

1.000

1.000

1.000

1.000
1.001

1.0)0

1.000
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE II: VAPOR-AIR M1X DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE '

BARGES: (C9809: CONOCO, INC.; *7027" AND "=7028° - R ———
: VAPOR - VAPOR - VAPOR
‘ C LIQUID USCG MOLEC'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AlLR
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 GROWT:
1 SYST CARGO VAPOR @115 F @ 11S F ‘@ 11S F @ 115 F @ 11S 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) (8) (§4] (e wa. 11$ (£ 2]
(15) (LBm/ (LBm/
{PSIA) (PSIA) FT"3) FT°3)
................................................................ NAS ASGAAARE CRAS ANLAASAAD SASEARN RARSeRe RS _ L oo .. e mcca®s mmmmeee sca-e-= 0ANQAGANE SANECIALS QS SNa
Tridecane TRD 0.76 1 6.40 0.02 16.200 0.001 0.999 0.076 0.077 1.007 1.000
Tridecanoic acid
Tridecanol, SEE ALCOHOLS (C13 AND ABOVE) TDN 0.85 1 6.91 0.01 16.200 0.001 0.999 0.076 0.076 1.004 1.000
1-Tridecene ™C 0.77 1 6.29 0.01 16.200 0.001 0.999 0.076 0.076 1.00) 1.000
Tridecylbenzene TRB " .
Triethylbanzeane TEB 0.86 1 5.60 0.02 16.200 0.001 0.999 0.076 0.077 1 006 1.000
Tristhylene Glycol TEG 1.12 1 5.17 0.01 16.200 0.001 0.999 0.076 0.076 1.00) 1.000
Triethylene Glycol Butyl Bther
Triethylene Glycol Butyl Ether mixture . 1.04 .
Triethylene Glycol di- (2-ethylbutyrate) TGD
Triethylene Qlycol Ether mixture
Triethylene Glycol Ethyl Bther TGE
Triethylene Glycol Methyl Echer
Triethyl Phosphate TPS 1.07 6.28 0.02 16.200 0.001 0.999 0.076 0.077 1.007 1.000
Triisooctyl Trimellitate .
Triisopropanclamine TIP 1.02 8 191.270 6.60
Trisethylbenzenes (all fsomers) TRE 0.89 1 4.20 0.14 16.200 0.009 0.991 0.076 0.070 1.020 1.003
TRIMETHYL BENZENE (1,2,5-) T™B 0.09 1 4.14 0.14 16.200 0.00% 0.991 0,076 0.070 1.027 1.003
TRIMETHYL BENZENE (1,2,3-) THD 0.09 1 4.14 0.14 16.200 0.009 0.991 0.076 0.07¢ 1.027 1.003
TRIMETHYL BENZENE (1,2.4-) (PSEUDOCUMENE) T™ME 0.09 1 4.14 0.14 16.200 0.009 0.991 0.076 0.070 1.027 1.003
Trimethylol Propane Polysthoxylate TPR
2,2,4-Trimethyl pentanediol-1,3-diisobutyrate
2,2,4-Trimethyl-)-pentanol -1-isobutyrate ™P
Tripropylene, SEE PROPYLENE TRIMER
Tripropylene Glycol T™aC
Tripropylene Glycol Methyl Ether TGM
Trixylenyl Phosphate TRP 1.16 1 14.20 0.00
Turpent ine TPT
Turpentine substitute (White spirit), SEE WHITE SPIRIT (LOW (15-20%3) AROMATIC)
Undecanol
Undecene (1-) uDcC 0.75% 1 5.32 0.05 16.200 0.003 0.99%7 0.076 0.077 1.013 1.001
Undecyl alcohol UND 0.84 1 5.94 0.01 16.200 0.001 0.9%9 0.076 0.076 1.003 1.000
Undecylbenzene uDB
Vinyl Acetate-fumerate Copolymer
WHaxes : WAX
WAXRS: Candelilla .
WAXEBS: Carnauba WAX, WCA
WAXBS: Paraffin WAX, WPF

WAXES: Petroleum

White spirit, SEE WHITE SPIRIT (LOW {15-208) AROMATIC)

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

STDVAP)



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

BARGES: C9809: CONOCO, INC.; "7027" AND "7028" e T T T T T T P
VAPOR - VAPOR - VAPOR
" ¢ LLIQUID USCG MOLEC'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOI.I.‘B WBIGHT WRIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWT
I SYST CARGO VAPOR @115 F @115 F @ 115 F @ 115 F o 115 F @ 11S P GRAVITY RATE
CARGO S CAT. Muc SGv Pv,115 P, 115 Vv,115 Va,115 ®a,115 Wv-a,1llS Wv-a,115/ VGR
) (13) 1) (2) (3) (4) s) (6) 7 ({ }] Wa, 115 "
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT"13) F1°3)
.............................................................. MRS SEAASAAAE AAAT RACAROAY SAPARRY BATAVENES L o cmma ceccams emce-se sssamece SESAGSES SASSSESES SEass
Wool grease
Xylenes (ortho-, meta-, para-) XLX 0.09 1 106.168 3.66 0.51 16.200 0.031 0.969 0.076 0.083 1.08¢ 1.010
XYLENR (M-) XLM 0.07 1 3.66 0.51 16.200 0.031 0.9%69 0.076 0.083 1.004 1.010
XYLENE (O-) i XLO 0.89 1 3.66 0.40 16.200 0.025 0.97S 0.076 0.001 1.066 1.009
XYLENE (P-) XLP 0.06 1 3.66 0.51 16.200 0.031 0.969 0.076 0.083 1.00¢ 1.010
XYLENOL XYL 1.01 1 3.66 0.10 16.200 0.006 0.9%4 0.076 0.077 1.016 1.002

Zinc Dialkyldithiophosphate

~-1-3

STDVAP1



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

TABLE II:  VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE
BARGES: C3809: conoCo, INC.; ®7027° AND 7028 acmcans
VAPOR - VAPOR- vaAp
P C  LIQUID USCO MOLEC'R SPECIF, SATUR'D TOTAL PARTIAL PARTIAL AIR  AIR MIX AIR | al
H  SPECIF. VAP weIGHT GRAV OF VAPOR  VAP-AIR VOLUME VOLUME WERIGHT MRIGHT MIX (1]
R GRAVITY COL. OF CARGO PRESS PRBSS OF VAP OF AIR DENSITY DENSITY SPECIPIC Gaot
I 8YST CARGO VAPOR @ 115F @115 7 o 115 F@ 115 F @ 115 F @ 115 p GRAVITY ma°
CARGO s CAT. Muc sav Pv.115  Pt, 115  wv, 115 Va.115 Na, 115 Wv-a, 1158 Wv-a,118/ wG
(1) a1y (1) 2) (3) (4) (s) (6) (7) (s) Na,11S [§)
(15) (LBw/ (LBm/
(PSIA) (PSIA) FT3) rT°)3)
................................................................ s dasnsesdan LR T T LA YY) LAY 1Y ..'..l... - .-
46 CFR SUBCMAPTER D, BUT NOT TABLE 30.25-1
s

AROMATIC RESIN OIL 60 ARS 1.02 1 1.00 0.15 16.200 0.009 0.99
AROMATIC RESIN OIL 00 ARS 1.02 1
AROMATIC RESIN 0ILS

0.076 0.07¢ 1.000 1.00
1.00 0.15 16.200 0.009 0.991 0.07¢ 0.076 1.000 1.00

N-7-3

STDVAP]
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; "7027° AND "7028"
" o
H
R
I
CARGO s
............................................................... -
46 CFR SUBCHAPT O, TABLE 151
ACETIC ACID AAC
ACETIC ANHYDRIDE ACA
ACETONITRILE ATH
ACRYLIC ACID ACR
ACRYLONITRILE ACHN
ADIPONITRILE ADN
ALUMINUM SULFATE SOLUTION ASX
AMINOETHYLETHANOLAMINE AEE
AMMONIUM BISULFITE SOLN (70% OR LESS) ABX
AMMONIUM MYDROXIDE (2800 OR LESS NM3) AMH
ANTHRACENE OIL (COAL TAR FRACTION) AHOD
BENIENE BNZ

BEMZIENE HYDROCARBON MIXTURES (W/ACETYLENES) (W/10% BENZENE OR MORBHA

BENZENE HYDROCARBON MIXTURES (M/10% BENZENE OR MORE) BHB
BENZENE, TOLUENE, XYLENE MIXTURES (HAVING 10% BENZENE OR MORE) BTX
i8o-BUTYL ACRYLATE BAI
n-BUTYL ACRYLATE BTC
BUTYL ACRYLATE (SEE ISO- & M- BUTYL ACRYLATE) BAR
BUTYL METHACRYLATE BMH
{80-BUTYRALDEHYDE BAD
n-BUTYRALDEHYDE ETR
BUTYRALDEHYDES (CRUDE) BFA
BUTYRALDEHYDE (I1S0-, N-) BAE
CAMPHOR OIL (LIGHT}) CPO
CARBON TETRACHLORIDE CBT
CAUSTIC POTASH SOLUTION CPS
CAUSTIC SODA SOLUTION CSss
CHLOROBENZENE CRB
CHLOROFORM CRFP
CHLOROSULPONIC ACID CSA
COAL TAR NAPHTHA SOLVENT NCT
CREOSOTR (COAL TAR) CCT
CREOSOTE (WOOD) CWD
CRESOLS (ALL ISOMERS) CRS
CRESOLS WITH LESS THAN S% PHENOL (SEE CRESOLS (ALL ISOMERS) CRS
CRESOLS WITH 5% OR MORB PHENOL (SEE PHENOL) CFP
CRESYLATR SPENT CAUSTIC CsC
CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC CAX
CROTONALDEHYDE CTA

STDVAP1

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

MAX  VAPOR- i PIPE SECT I: LOSS PIPE SECT II: LOSS
LIQUID AIR ) FM REMOTE TX TO PV PM REMOTE TK TO PV
TRANSF MIX REQUIRED AIR PRESS oo .

RATE FPLOW EQUIVALENT ACROSS TOTAL TOTAL

(MLTR) RATB -------------. PV LOSS LOSS
Ql Qv-a Qa VALVE

(10) (11) (12) PV HtotI Htot Il

(BBL/ (BBL/ (BBL/ (FT“3/

HR) HR) HR) HR) (PSI) (FT) (FT)
5,000 5092 5244 29446 1.635 sescceccane 88.7 essecscas 0.0
5,000 5040 5193 29158 1.635 eesecssccs 07.0 =esscssss 0.0
5,000 S003 5005 20101 1.615 eeceanccae 86.0 cccsceses 0.0
5,000 5040 S131 20810 1.635 cesccanae . g7 } essanccas 0.0
$.,000 5500 6142 34483 1.665 eewsssces 3102.3 oeacscesee 0.0
5,000 S001 5005 208103 1.635 eesseseen 86.0 wevsscasas 0.0
5,000 5001 S005 28101 1.635 eeeacacea 06.0 ®ssesssan 0.0
5.000 6250 7655 42978 1.725 esececses 31309 3 0.0
5,000 5730 7711 43296 1.725 esececces 310g.9 0.0
5.000 5730 7711 43296 1.725 sseeseeces ]10§.9 osssssssss 0.0
5,000 5730 7711 43296 1.725 ececcccesr 10g.9 ecassssss 0.0
5,000 5060 S371 30156 1.665 07.4 vesssecad’ 0.0
5,000 S040 5247 29462 1.635 66.9 woocscrce 0.0
5,000 S060 S371 30156 1.665 87.4 ocecsssee 0.0
$,000 S029 5202 29205 1.635 86.6 ecscaccde 0.0
5,000 S780 7585 42509 1.725 111,1 eessscses 0.0
5,000 S780 7585 42589 1.72S 111.1 eerassses 0.0
5.000 5800 7631 42043 1.725 111.9 #sscesses 0.0
5,000 S800 7631 42843 1.725 wessssssa }}]1.9 scsecsssss 0.0
5,000 S080 5429 30483 1.665 ceecacesas 88.1 escccscse 0.0
5,000 5020 5102 20645 1.635 eescescsan 86.4 =esascscs 0.0
5,000 5001 5005 20103 1.635 evee 86.0 <eecesccae 0.0
5,000 5001 S005 20103 1.635 evesse 06.0 vecsscsae 0.0
5,000 5006 S031 208248 1.635 wsseeseas 86.1 =epsscsce 0.0
5,000 S005 5026 20219 1.635 eecccsnce 86.1 =e=sssasss 0.0
5,000 5200 5635 31636 1.665 secssesss 92.3 eecacaase 0.0

[ 19
a7,
8.
8.
102.
08 .

86.

86.

86.

86.

86.

M= dYYY W

[ - -

[

PRESS

DROP

THRU

PIP'G PRESS
REMOTE L]
TANK  REMOTE

TO P/V  TANKR
Wv-a.11 PV »
* Htot Plose

Ploss Pk
(PSI} (PSI)
0.050 1.60
0.049 1.60
0.046 1.60
¢.0e0 1.60
0.067 1.73
0.04¢6 1.60
0. 046 1.60
0.10) 1.0)
0.104 1.03
0.104 1.03
0.104 1.03
0.052 1.72
0.050 1.680
0.052 1.72
0.049 1.68
0.101 1.8)
0.101 1.3
0.102 1.0
0.102 1.0)
0.053 1.72
0.047 1.60
0.046 1.68
0.046 1.68
0.046 1.60
0.046 1.68
0.057 1.72

92.

1

(o4
"

gR8%

OK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9609: CONOCO, INC.; »7027* AND =7028°

CARGO

CYCLOHEXYLAMINE

DECYL ACRYLATE (im0-, n-)
DICHLOROBRNZENE (ALL ISOMERS)
1,1 -DICHLORORTHANE

2, 2-DICHLOROETHYL ETHER

1,1-,1,2- OR 1,3- DICHLOROPROPANE
M 1,3-prcuLororropene
[} DICHLOIOPROPINR. DICHLOROPROPANE MIXTURES
AV 2.2-DICHLOROPROPIONIC ACID
U“ DIETHANOLAMINE
DIBTHYLAMINE
Dll‘l‘ll\'l.llllnlmnlk
DISTHYL ETHER, SER ETHYL ETHER
DIISOBRUTYLAMINE
DIISOPIOPANOLAHINR
DIISOPROPYLAMINE
N, N-DIMETHYLACRTAMIDE
DIMETHYLETHANOLAMINE

DI -N-PROPYLAMINE

ETHANOLAMINE

ETHYL ACRYLATE

BTHYLAMINE SOLUTION (72% OR LESS)
N- STHYLBUTYLAMINE
N-STHYLCYCLOHRXYLAMINE

ETHYLENE DIBROMIDE

ETHYLENE DICHLORIDE

BTHYLEME GLYCOL PROPYL ETHER
2-BTHYLMEXYL ACRYLATE

ETHYLIDENE NORBORNENE

STHYL METHACRYLATE
2-ETHYL- 3 - PROPYLACROLEIN

FERRIC CHLORIDE SOLUTIONS
FORMALDEHYDE SOLUTION (37% TO S0%)

STDVAP1L

B - oY

DBU

EDA
EDB
EDC
EQp
EAX

EPA
FCS

TABLE III.
"VGR" * MAX
MAX VAPOR-
LIQUID AIR
TRANSF  MIX
RATE FLOW
({MLTR) RATE
Ql Qv-a
(10} (11)
(BBL/ (BBL/
HR) HR)
5,000 5002
5,000 5062
S, 000 5001
5,000 5010
5,000 5990
5,000 5004
5,000 5630
5,000 5550
5,000 5630
5,000 5001
$,000 5100
5,000 S004
5,000 5046
5,000 5001
5,000 $370
5,000 5020
5,000 5050
$,000 5030
5,000 5184
S,000 5150
$,000 5003
$,000 5200
8,000 6¢8s0
8,000 8120
5,000 5050
S, 000 5001
$,000 5090
5,000 5400
$, 000 8o&o
5,000 $002
5,000 5033
5,000 5100
5,000 5012
5,000 5015

EQUIVALENT
Qa
(12)

(BBL/ (FT*3/
HR) HR)
5009 20126
5291 29709
5011 28134
5073 20401
9419 52806
5028 28231
8213 46110
7776 43673
8213 46110
5005 28102
5313) 29931
5019 208182
5286 29691
5007 20110
6731 37791
5082 28532
5206 29229
5100 20634
5751 32280
5715 32088
5008 20119
5949 33399
0117 45876
5574 31296
S308 29005
5003 20092
5243 29439
6025 38laz
5404 30344
5019 20177
5190 29137
5544 31125
5074 20400
5016 20162

1.755
1.72%
1.7s85

1.635
1.638
1.635

1.635
1.835
1.695
1.635
1.635
1.635
1.665
1.665
1.63%
1.66S
1.758
1.665
1.635
1.638
1.635

1.695
1.665
1.635
1.635
1.665
1.635

1.635

PIPE SECT I: LOSS PIPE SECT 1I: LOSS
FM REMOTE, TK 'TO PV FM REMOTE TK TO PV

TOTAL TOTAL

LOSS LOSS
HeotI Heot Il

(FT) (FT)
LY} .‘_o L LT T 0.0
dadasacwe .".‘ hehandace o.°
Sédacaace 06.0 AL L LT T TY 0.0
LA LT TYYYY .‘_1 atacaGos S o_o
LAL LYY T Y 117.23 eddosanan 0.0
esasspane 06.1 eecsnsany 0.0

“

esdovaanae 104.5 eeccscsae 0.0
Sescccnne 102.0 eevesvecae 0.0
Cannasane 104.5 eececncenas 0.0
etonwansoan .‘:o daccnceen 0.0
LYY YY) 08.9 escnenane 0.0
LT TY YY) 86.1 eervencane 0.0
tssecanse 87.0 oscecasae 0.0
facesansse 86.0 ececsascan 0.0
Ganasonen 9€.80 *eesasoen 0.0
Sedansone 86.5 eeecsssece 0.0
LYY YY) 87.3 eeccossne 0.0
*esrasssse e6.8 0.0
sasacnane 921.3 0.0
90.12 0.0
fsedesase 6.0 0.0
fevoencsen 91.4¢ 0.0
142.7 vcoccccaes 0.0
9.5 esevccess 0.0
02.1 0.0
06.0 0.0
AL T FTYYY ..'7 aendadeese o_o
Aessssene 97.5 eeccnsane 0.0
- oe 07.4 =escssase 0.0
easccanne 86.0 ®essssses 0.0
LT ¥ ae ."1 (LI T T Y TYY o‘o
enecccsee 80.0 ®esassses 0.0
LEL T L XY ¥ ¥ 96.2 LLL LY T YT 0.0
asasccoae 86.4 wesasence 0.0

104.5
102.0
104.5

6.0
0.9
86.1

87.0
86.0
96.98
06.5
87.3
6.9
91.13
90.1
6.0
21.e
143.7
9.5
87.1
86.0
80.7

7.8
87.e
86.0
86.7
0.0
06.2

86.4¢

PRESS

DROP

THRU

PIP'G PREBSS
REMOTE [ ]
TANK  REMOTR
TO P/V TANK

Wv-a,11 PV + pr
® Mot Ploes Mo
Plose Ptk

(PSI) (PSI)

0.1160 1.07
0.106 1.0)
0.110 1.7

0.046 1.60
0.051 1.69
0.046 1.60

0.051 1.69
0.046 1.68
0.000 1.7
0.047 1.60
D.049 1.60
0.0e7 1.60
0.059 1.72
0.059 1.72
0.046 1.68
2.06) 1.7
0.116 i.e7
0.056 1.72
0.051 1.6
0.046 1.68
0.050 1.68

0.082 1.70
0,033 1.72
0.046 1.60
0.049 1.68
0.05S 1.72
0.047 1.60

% RR%R28R% RRRRRRLLR23888¢ RR% 28R%¢e

0.046 1.60



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

an

oo

SRR

RR2RRSR

“VOR® ¢ MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: (C9809: CONOCO, INC.; =7027- AND =7028° e NmEscmammsemccscessdessacanamanemoanna. 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 o
H TRANSF MIX REQUIRED AIR PRESS - --ooee . TANK  REMOTE
R RATE PLOW EQUIVALENT ACROSS TOTAL « TOTAL GRAND TO P/V TANK
I (MLTR) RATE ---vvooeo.___ PV LOSS LOSS TOTAL Wv-a,11 PV « p
CARGO s Ql Qv-a Qa VALVE LOSS ® Htot Plose M
(10) (11) (12) PV HeotI . HeotIl Htot= Ploss prk
(BEL/ (BBL/ (BBL/ (FT*3/ I+IX
HR) HR) HR) HR) (PSI) (FT) (FT). (FT)  (PS1) (PS$I)
________________________________________________________________ [ X ¥ - - - - - - [P - S e L — o, - - - - - = -
PORMIC ACID FMA 5,000 5210 5409 30349 1.665 =oencvnae 92.7 eecccesnace 0.0 92.7 0.05) 1.72
FURFURAL PFA 5,000 5015 5068 20457 1.635 evenccase 06.3 oceecsscnce 0.0 06.3 0.047 1.69
GLUTARALDEHYDE SOLUTION {50% OR LESS) GTA ’
HEXAMETHYLENRDIAMINE SOLUTION HMC 5,000 5001 soo6 20105 1.635 eescsccas 86.0 0.0 86.0 0.046 .60
HEXAMETHYLENEIMINE HMI 5,000 5050 5050 29354 1.635 sasencase 87.6 0.0 087.6 0.046 1.g8
HYDROCHLORIC ACID SPENT (15% OR LESS) HCS
ISOPENTALDEWYDE (MIXED ISOMERS) (SEE VALERALDEHYDE (ISO-, N-)
1SOPRENE IPR 5,000 7300 12467 69999 1.990 eeecenana 172.3 eecacacas 0.0 172.3 0.266 2.36 O
KRAFT PULPING LIQUORS (FREE ALKALI CONTENT 3% OR MORE) (INCLUDING:KPL
MESITYL OXIDB MSO 5,000 S067 5323 29884 1.635 ecassecar 87.7 ssssessas 0.0 067.7 0.051 1.6% O
METHYL ACRYLATE MAM 5,000 5410 6640 37279 1.695 ecacaccss 90.2 eesceceas 0.0 9% .2 0.0 1.7 o
' senvLexcLoreNTADIENE DIMER MCK 5,000 S01S 5013 20148 1.635 ecaceccos 86.4 vessscssa 0.0 986.4 0.046 1.68 O
v METHYL DIETHANOLAMINE MDE 5,000 5010 s0s8 20397 1.635 =acnscses 86.2 eecescsan 0.0 086.2 0.046 1.68 O1
v 2-METHYL-S-BTHYLPYRIDINE MEP 5,000 5016 5094 28602 1.635 4scencans 06.4 esecascan 0.0 986.4 0.047 1.68 O1
! METHYLENE CHLORIDE (SEE DICHLOROMETHANE) .
¢ renm METHACRYLATE MMM 5,000  S202  S944 33372 1.665 eececscces 91.5 escuceces 0.0 91.5 0.063 1.73 oO»
2-METHYLPYRIDINE MPR 5,000 S050 5219 29301 1.635 eesacsses 87.3 eeecscsss . 0.0 87.3 0.0 1.68 oOb
alpha-METHYLSTYRENE MSR 5,000 5040 5228 29354 1.635 eescesscss 06.9 esceccsee 0.0 86.9 0.0¢9 1.8 On
MORPHOLINE MPL 5,000 5080 5325 29898 1.635 ssescascs 88.2 eeeccaces 0.0 06.2 0.051 1.69 oOn
NITRIC ACID (708 OR LESS) NCD
NITROPROPANE (-1, OR -2) . NPM 5,000 5105 s435 30516 1.665 evssacens 9.0 eeeccacse 0.0 9.0 0.053 1.72
OCTYL NITRATES (ALL ISOMERS) ONE 5,000 5031 5266 29568 1.635 secasssss 86.6 ®ecssccane 0.0 06.6 0.050 1.69
OLBUM OLM 5,000 5001 S004 28094 1.635 eesconnes 86.0 eccssscse 0.0 85.0 0.045 1.68
PENTACHLOROBTHANE PCB
1, 3-PENTADIENE : PDE 5,000 6706 10458 50720 1.815 eveacscds 146.7 eercccase 0.0 146.7 0.109 2.00
PERCHLOROSTHYLENE (SAME AS TETRACHLOROETHYLENE) PER
PHOSPHORIC ACID PAC
POLYETHYLENE POLYAMINES PEB 5,000 S001 S007 20114 1.635 sceacaces 66.0 ®esasasae 0.0 6.0 0.046 1.68
POLYMETHYLENE POLYPHENYL ISOCYANATE PPI
POTASSIUM NYDROXIDR SOLUTION (SER CAUSTIC POTASH SOLUTION)
180- PROPANOLAMINE MPA 5,000 5000 S028 20228 1.635 secasceca 86.2 escenvece 0.0 086.2 0.046 1.68
PROPANOLAMINE (1a0-, n-) PAX S,000 5008 5028 20228 1.635 86.2 0.0 86.2 0.046 1.60
PROPIONIC ACID PNA 5,000 5030 5102 28647 1.63% 86.8 0.0 86.8 0.047 1.60
180- PROPYLAMINE IPP 5,000 7342 11619 65233 1.090 eceavesee 175.0 0.0 175.0 0.232 2.12
1#80- PROPYL ETHER IPE 5,000 S664 0060 45251 1.755 sesecssea 106.0 0.0 106.0 0.113 1.87
PYRIDINE PRD 5,000 5130 S473 30727 1.665 ececeaces 09.8 eeccscecae 0.0 €%9.¢ 0.05¢ 1.72
SODIUM ALUMINATE SOLUTION SAU
SODIM CHLORATE SOLUTION (50% OR LESS) SDD
SODIUM DICHROMATE SOL‘M (70% OR LESS) SbL
80DIUM HYDROXIDE SOLUTION (SEE CAUSTIC SODA SOLUTION)
S0ODIUM HYPOCHLORITE SOL'N (15% OR LESS) SHP
SODIUM SULFIDE, WYDROSULFIDE SOLUTIONS (H2S 1S5 PPM OR LESS) SSH

STDVAP1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809; CONOCO, INC.;

CARGO

SULFURIC ACID, SPENT

“7027° AND *7028°

S8OLUTIONS (15 PPM<H2S5<200 PPM)
SOLUTIONS (H2S GREATER THAN 200 PPM)
(56% OR LESS)

1.1,2, 2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE)

TETRASTHYLENEPENTAMINE
TETRAHYDROPURAN

1,1, 2-TRICHLOROETHANE (VINYL TRICHLORIDE)
TRICHLOROETHANE (SEER 1,1, 2-TRICHLOROETHANE)

TRICHLORORTHYLENE

1,2, 3-TRICHLOROPROPANE
TRIETHANOLAMINE
TRIETHYLAMINE
TRIRTHYLENETETRAMINE

UREA, AMMONIUM NITRATE SOL‘N (CONTAINING MORE THAN 2% NH3)

VALERALDEHYDE {is0-, n-)
VALERALDEHYDE {iso-)
VALERALDEHYDR (n-) .
VANILLAN BLACK LIQUOR (FREE
VINYL ACERTATE

VINYLTOLURNE

STDVAP1

ALKALI CONTENT 3% OR MORE)

=z

8§81
SsJ
STS
STY
8FA

TEC

THF

TCL

TEA
TEN

IVA
VAL
VBL
VAM

MAX PRESSURE @ REMOTE TANK FOR

"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE

TASBLE III:
MAX  VAPOR-
LIQUID AIR
TRANSF  MIX
RATE  PLOW
(MLTR) RATE
Ql Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
$,000 S040
5,000 sp01
5,000 s001
5,000 5000
5,000 sS850
5,000 5102
5,000 5346
5,000 s01%
5,000 5001
5,000 sS250
5,000 S001
5,000 5500
5,000 5500
5,000 5001
5,000 S580
5,000 5012

REQUIRED AIR

EQUIVALENT
Qa
12)

(BBL/ (PT"3/
HR) HR)
5199 29191
5005 28100
5000 20070
5001 28079
6365 3573s
5651 Jir727
7067 39679
5121 30751
5007 20115
6177 34601
5007 20114
6995 39272
6995 39272
5009 20122
7287 40913
5069 28460

PRESS
ACROSS

.635
.63S
.635

.635
.69
-665

-695
.635
.638
.665
.63S

-695
695
. 638

.725
.635

PIPE SECT I: LOSS PIPR SECT I1: LOSS
NRMTKTOWMRMTKTOW

Asmsssnsa
teasnaace

4sasemase

etenannnn

ctadmnenn

“aaamassn

erasevane

87.0
0.0
. 06.0

86.0
115.7
88.4

95.3
86.3
86.0
93.2
06.0

101.2
101.2
86.0

103.0
06.2

LLL T T Y Y Py
tavenasae
edscnccae

atdsAene S
e4essonce
eneseanssae

esdsvccce

TOTAL

LOSS

HeorIl

-1
(- -}

oo o0co
o000 o0

[ -]

(-]

87.0
06.0
6.0

06.0
115.7
.4

95.)
6.3
6.0
93).2
86.0

101.2
101.2
6.0

103.0
06.2

DROP

THRU

PIP'G PRESS
REMOTE ®

TANK REMOTE
TO P/V TANK
Ww-a,11 PV o ¥
® Htot Ploes »
Plose Pek
(PSI) (PS1)
0.049 1.68 1
0.046 1.60 ¢
0.04S 1.60 [4
0.04S 1.60 <
0.072 .27 C
0.057 1.72 C
0.080 1.7e [+]
0.048 1.68 a
0.046 1.68 o
0.068 1.73 (o]
0.046 1.60 [o]
0.087 1.7e o
0.087 1.70 [« ]]
0.04a6 1.60 ol
0.09%e 1.82 o1
0.047 1.60 ol
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809; CONOCO, INC.; =7027- AND =702g-

1. 1-DICHLOROPROPANE

1,1,1 -TRICHLOROETHANE
1,2-DICHLOROPROPANE

1,3 CYCLOPENTADIENE

1,3 -DICHLOROPROPANE
2-METHYL- 2- HYDROXY - 3-BUTYNE

2,1-DIOIIDROPHHOXYACRTIC ACID, DIMEBTHYLAMINE SALT SOLUTION (70%

3-PENTENENITRILE

AEROTHENE TT (1,3 + 1 -TRICHLOROETHANE)
ALKYLBDENZENE

MIWPIPMINI

BENZENR RAFFINATE (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE)

BENZENE SULPONYL CHLORIDE
BENZYL ACETATE

BENZYL CHLORIDE (STABILIZRED)

BUTANOL

BUTYL BTHER (n-)

BUTYLENE 0OX1DE 1,2-)

BUTYRIC aACID

CARBOLIC ACID

CHLOROACETIC ACID (8ob OR LESS)
CHLOROPROPIONIC ACID {2- OR 3-)
CHLOROTOLURNE (m-)

CHLOROTOLUENE (o-)

CHLOROTOLURNE ip)

CHLOROTOLUENES (MIXED 1SOMERS)

CREOSOTE (ALL ISOMERS)

CRESYLIC ACID TAR

CYCLOHRPTANE

CYCLOHEXANONE, CYCLOHEXANOL MIXTURE
CYCLOMEXYL ACETATE

CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE
CYCLOPENTANE -
DRCANOIC ACID

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

DICHLOROPROPENE

DIETHYL SULPATE

STDVAP)

(o
H
R
I
S

DPB

DPP

BSC
|4
BCL

BTE

cyYp

Dsu

TABLE II];
"VGR® « MAX
MAX  VAPOR-
LIQUID, AIR
TRANSF  MIX
RATE FLOW
{MLTR) RATE
Q Qv-a
(10) (11)
(BBL/ {BBL/
HR) HR)
5,000 5630
S,000 5260
5,000 5380
5,000 S114
5,000 6250
$,000 sp00
5,000 5002
5,000 5009
5,000 5040
S$,000 5919
5,000 5007
S,000 5006
5,000 s001
5,000 S002
5,000 s032
S, 000 5032
5,000 s009
$,000 5083
$,000 5001
5,000 5010
$,000 s140
5,000 s300
5,000 5001
5,000 SasQ
5,000 6315
5,000 5006
5.000 so01

REQUIRED AIR

EQUIVALENT
Qa
{12)

(BBL/ (FT~3/
HR) HR)
8213 46110
6227 34960
6974 39156
5445 30573
7655 42978
$001 28079
5015 20157
5056 28385
5253 29495
8037 45125
5029 28234
$027 20224
5005 20099
5010 29131
5198 29186
5198 29106
5056 28385
$327 29907
5005 20103
S010 .20130
5646 31700
5462 30666
$007 28113
7681 ° 43124
9230 s1825
5051 20361
5000 28116

b

R

PREEE N N e e e e e g

MAX PRESSURE e REMOTE TANK FOR
ALLOWABLE LIQUID TRANSFER RATE

PRESS
ACROSS

. 758

-665

.695
.665

.72%
.638
.63S
.61S

.63S
755
.63S
-635
-635
63s
. 638
.635
.635
.638
.635
.635
.665
.665
.63S
.725
. 705

. 638

.635

PIPE SECT I: LOSS PIPE SECT II:
FHREHOTBTKTOWFHRMT

dsacacens
*ananesee
doesssneae
LELE T X Y

sedsevena
LEL LT TTYY
asesacnan

Ancananan

104

93.

96.
a9,

a6,

86.

9
2
1
1]
0
7
?
.2
.2
]
3
?
]
0
3
[}

2

5
3

.3
.0
.0
.2

1

]

feacnnsee
*evesonee
ecesetose
eedesrnce
LAY YT

Coeo

©Cooeo0c0ec0c00 co0ooco0oooco
cCCcoo0oocemee Cocoeocoe

LOSS
™0 PV

o

©Cooeo

104.

9.

96 .

Noow

E:L'e'o'qi..'o'uuuqoeuuuu

PRESS

DROP

THRU

PIP‘G PRESS
REMOTE ®

TANK  REMOTS

TO P/V TANK
Wv-a,11 PV « p
® Htot Ploss
Ploss Ptk

(PSI) (psSI)
0.110 1.87 o
0.069 1.7) ol
0.086 1.7 o
0.054 1.72 on
0.103 1.83 ok
0.0e5 1.6 ok
0.046 1.6 oOx
0.0¢6 1.60 Ok
0.050 1.68 oK
0.113 1.87? ox
0.046 1.68 oK
0.046 1.60 ox
0.046 1.60 oK
0.046 1.68 oOx
0.04% 1.68 Ok
0.04%9 1.680 oK
0.046 1.68 ox
0.051 1.69 oK
0.046 1.68 Ok
0.046 1.6 Ok
0.057 1.72 ok
0.054 1.72 ok
0.046 1.68 oK
0.103 1.8 ox
0.148 1.91 ox
0.046 1.680 Ok
0.046 1.680 Ok

es.
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; “7027° AND *7028°
? c
H
R
b ¢
CARGO s
- - e - e e i e Ty e [ 2. 1]
DIBTHYLETHANOLAMINE DAE
DODECYL BENZENE
DODECYLDIMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE DOT
DRIPOLENS
ETHANOL (see ethyl alcohol)
ETHYL BROMIDE
BTHYL TERT-BUTYL BTHER EBR
ETHYLAMINE g EAM
ETHYLENE DICHLORIDE 1,1,2-TRICHLOROETHANE MIXTURE ETX
ETHYLMERCAPTAN (SAME AS BTHANETHIOL)
ETHYLPHENOL EPL
FORMALDRHYDE SOLUTION (SO% OR MORE), METHANOL MIXTURES MTM
HYDROSULFIDE
INDENES
ISOBUTYL ACETATE IBA
ISOPRENE, PENTADIENE MIXTURE IPN
180- PROPYL ALCOHOL
LAURIC ACID LRA
METHACRYLONITRILE MET
METHANOL
METHYL STYRENE
METHYL STYRENE, INDENES, ALXYLBENZENE MIXTURES MIA
METHYLCYCLOHRXANE MCY
METHYLHEXANE (SAME AS HEPTANE)
MONOETHANOLAMINE MEA
HONOISOPROPANOLAMINE
NAPHTHALENE (MOLTEN) NTM
NEODECANOIC ACID NEA
NITRILOTRIACETIC ACID NAA
NITROPHENOL (MOLTEN) NTP
NITROPROPANE (60%), NITROETHANE (40%) MIXTURE NNM
NITROTOLUBNE (o-,p-) NIT
PARALDENYDR PDH
POLYGLYCRRINE, SODIUM SALT SOLN (CONTAINING 3% OR MORE SODIUM HYDPGS
PROPIONALDEHYDE PAD
PROPIONIC ANNYDRIDE PAH
PROPIONITRILE PCN
PROPYLAMINE (n-) PRA
PROPYLBENZENE
PYROLYSIS GASOLINE (GREATER THAN 5% BENZENE) GPY
PYROLYSIS RESIDUAL PUELS
SHR

SEWAGE, RAW

STDVAP1

MAX PRESSURE @ REMOTE TANK FOR

SVGR® ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

TABLE III:
MAX  VAPOR-
LIQUID AIR
TRANSF  MIX
RATE FLOW
(MLTR) RATEB
ol Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
5,000 5018
5,000 S500
5,000 9080
5,000 5370
5,000 5002
5,000 5663
5,000 5036
5,000 5300
5,000 5339
5,000 5237
5,000 5010
§,000 S020
5,000 S001
5,000 5001
5,000 5110
5,000 5002
5,000 S830
5,000 6376
5,000 5011
5,000 5117
5,000 6355
5,000 S414
5,000 5730

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT*3/
HR) HR)
5102 20645
7321 41103
14023 78736
7249 40700
5012 20140
5778 32440
5204 29218
56023 32504
6027 .33837
6087 34170
5027 28216
5069 28461
5006 28109
5009 28122
5456 30632
5014 20149
9788 54958
8671 46604
5070 28467
5281 29649
8690 48792
46029 27113
7711 43296

PRBSS
ACROSS
PV

1.72%
1.975
1.725

1.635
1.665

1.635

1.665

1.665

1.665

1.635
1.635
1.63S
1.635

1.665
1.635
1.785

1.7585
1.635
1.635
1.75S
1.635
1.728

PIPE SECT I:

(TR EETT L]

dcacacnaen

sassssans

Sasedrans

cseccavsan
amsasdcena
dacsssorne

Ssassssen

sassssssw
sacassene
ssaaesabe
sscnnanae
csotncaae

LOSS

86.4

100.6
266.3
95.9

06.0
109.5

95.4

96.4

92.7

86.3
06.5
86.0
86.0

89.1
86.0
110.7

13¢4.)
'‘86.2
89.6
133.1
101.7
108.9

PIPB SECT II:
« FM REMOTE TK TO PV PM REMOTE TK TO PV

T

SeARGeSeS

IR

decdsnvne

sESoeReAGe

sssesanan
sdassasasm
adsdasNbe

sSaseseena
cadeansee
soddasans
(X LY T YY)
esoosacte
secassase

LOSS

-4
o

(=N -]

[
o

- - -

co0oocoeoo
Ceoeo0oooco

cocooe

o

GRAND
TOTAL

Loss

Hrote

IeIIX
(FT)

86.4

96.4

92.7

6.2
6.5
86.0
86.0

89.1
86.0
110.7

134.3
66.2
89.6

133 .1

101.7

100.9

PREBSS

DROP

THRU

PIP'G PRESS
REMNOTE @
TANK REMOTS
TO P/V TANK
Wv-a,11 PV

* Htot Ploss
Ploss Pek
(PSI) (PSI)

0.047 1.60

0.0% 1.02
0.336 2.31
0.09%2 1.02

0.046 1.68

0.060 1.73

0.049 1.68

0.060 1.7}

0.065 1.73

0.066 1.73
0.046 1.60
0.047 1.68
0.046 1.60
0.046 1.68
0.054 1.72
0.046 1.608
0.16S 1.95
0.131 1.09
0. 047 1.60
0.050 1.69
0.132 1.09
0.043 1.60
0.104 1.0)

Pt
[ 8

[o1]

on

oK

oK
[+] 4
OK
oK

oK
oK

RRRRR%
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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: C9809; CONOCO, INC.; =7027° AND °7028" smas rasccasases THRU
MAX VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP'G PRESS
C LJQUID AIR mRmTKmWI‘NmTKTOW REMOTE [ ]
H TRANSF MIX REQUIRED AIR PRESS ----occcccmmmecnes oo cicccmccaaacaaa TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK 1
I (MLTR) RATB -------.--:---. 144 LOSS LOSS TOTAL Wv-a,11 PV « Px)
CARGO S Ql Qv-a Qa VALVE LOSS ®* Heot Ploss M
(10) {11) (12) [ 44 HtotI HtotIl Htot= Ploes Prk
(BBL/ (BBL/ (BBL/ (¥FT"3/ Tell
HR) HR) HR) HR) (PSI1) {FT) (FT) (FT) {PS]) {PS1)
______________________________________________________________ aaa - - - - — Al - - - - Bt S - ————— - - - e -_—-——em - —-_———--- -
SODIUM BULFIDE (SOLID IN WATER) 8DS
STYRENE STY 5,000 5040 5199 29192 1.635 weesnssee 87.0 ®=scsscas 0.0 87.0 0.049 1.68 or
ETYRENE CRUDE STX 5,000 5040 5199 29192 1.635 erevzssas 87.0 0.0 07.0 0.049 1.60 on
STYREME TAR STT
TETRAMETHYLBENZENE 1,2,3,5-) TTB 5,000 5014 5083 20539 1.635 wecessces 86.3 0.0 86.3 0.047 1.60 ox
TOLUIDINE (o-) TLI 5,000 5001 5005 20102 1.635 essascecae 86.0 0.0 06.0 0.0a6 1.60 oK
TRICHLOROBENZENE (1,2,4-) TCB 5,000 5003 5027 .20226 1.63S escsecsae 06.0 %énsasans 0.0 06.0 0.046 1.60 ox
TRIISOPROPANOLAMINE SALT OF 2, 4- DICHLOROPHENOXY ACETIC ACID SOL'N
TRIPHENYLBORANE TPE
UNDECANOIC ACID UDA
HYDROCARBON 5-9 HFN 5,000 5440 6992° 39256 1.695 enssssasss 99.0 ewscessne 0.0 99.0 0.086 1.7 oK

STDVAPL



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES ;

CARGO

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

“VGR® ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

C9809: CONOCO, INC.; =7027% AND *7028" -

MAX
LIQUID
TRANSF

RATE
(MLTR)
Ql
(10)
(BBL/

=BT N

46 CFR SUBCHAPTER D, TABLE 130.25-1

messasenasnsssane as
Acetons ACT 5,000
Acetophenone ACP 5,000

Acetyl Tribtuyl Citrate
Acrylonitrile-Styrene Copolymer dispersion in Polyether Polyol ALE
Alcohols (C1) and above) ALY
Alcoholic beverages, N.0.S.

Alcohol
Alcohol
Alcohol

(Cé - C17) (secondary) Poly(3-6)ethoxylates
(C12 - C15) Poly(1-3)ethoxylates
(C12 - C15) Poly(3-11)ethoxylates

Alkenylsuccinic acid
m Alkenylsuccinic Anhydride
Alkyl (C9 - Cl17) Bensenes AKB

Alkylbenzenesulfonic acid (4% or less) ABS

) Alkyl Phthalates (n-)
J~ Alkyl Succinate Pormaldehyde Hydr- oxyamino condensate (3.2% or less)
Aminocethyldiethanolamine, Aminoethylethanolamine solution

Amyl Acetate (commercial, iso-. n-,sec-) AEC 5,000
AMYL ACETATR (n-) AML 5,000
AMYL ACERTATE (ieo-) IAT 5,000
Amyl alcohol (iso-, n-, sec-, primary) (SEE ALSO IAA) AAI 5,000
Amyl alcohol (n-) AAN §,000
Amyl alcohol (tert-) AAI

AMYL ALCOHOL, PRIMARY APHM 5,000
AMYL ALCOMOL, (sec-) ASE 5,000
Amylene AMZ

AMYL ALCOMOL, (iso-) IAA 5,000
Amyl Methyl Ketone AMK

Amyl Tallate

Asphalc ASP
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

Bicyclic Texpenel Polyamide salt
Brake fluid base mixtures (containing Poly(2-8)alkylene (C2-C3) gBFX

Butane BMX
Butene, SEER BUTYLENE
Butene Oligomer 4 BOL

STDVAPL

VAPOR -

AIR
MIX
FLON
RATE
Qv-a
(11)
(BBL/
HR)

6000
5060

5202
5033
5032
5030
5030

5030
5030

5030

EQUIVALENT
Qa
(12)

(BBL/ (FT*3/
HR) °  HR)
7630 42842
5346 30017
6235 35008
5200 29243
5208 2924)
5124 28770
5124 28770
5124 28770
5124 28770
5124 28770
5052 28366

5010

REQUIRED AIR

PRESS
ACROSS

1
1

-

i b et gt

PV

.735
.66S

.695

635

.635
.635
.635

.635
.635

.63%

PIPE SECT I: LOSS PIPR SECT Il: LOSS
FM REMOTE TK TO PV FM REMOTE TK TO PV

TOTAL
LOSS

ttacannne
dcesasane
esedcanee
dhndecsne

nsasseace

TOTAL

LOSS

119.
87.

a6 .

oo 9~

7
4

ahscAchae

SeasseSse

asdtccassas

oaccscnny
sasdbsans

EEdsdonas

e oco0
cCooo0o

(-]

HrotII

‘o e

91.
06.
86.
86 .

86.
06.

86 .

86.

e J ; -

)

Pt

oK
OK
oK
oK

oK
oK

oK

PRESS

DROP

THRU

PIP'G PREBSS
REMOTE e,
TANK  REMOTE
TO P/V  TANK
Wv-a,11 PV o
* Htot Ploes WO
Ploss Ptk
(PS1) {PSI)
0.102 1.83
0.052 1.72
0.069 1.76
0.049 1.60
0.049 1.60
0.048 1.69
0.040 1.68
0.04e0 1.60
0.0e0 1.60
0.040 1.60
0.046 1.60

ox



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

“VGR®" * MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: C9809: CONOCO, INC.; *7027" AND *=7028" B e L UL T PP THRU
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT II: LOSS PIP‘'G PRESS
’ +C LIQUID AIR FM REMOTE TX TO PV PM REMOTE TX T0 PV REMOTR [
H TRANSF MIX REQUIRED AIR PRESS -~ --oe ... TANK REMOTE
R RATR FLOW EBQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK
I (MLTR) RATB -----oceoo_ .. PV LOSS LOSS TOTAL Wv-a,11l PV o |
CARGO s Ql Qv-a Qa VALVE * LOSS * Htot Ploss |
(10) (aun  (12) PV RtotI litotIl Mtot- Ploss ek
(BBL/ (BBL/ (BBL/ (FT*3/ Ie1l
HR) HR) HR) HR) (PSI) (FT) (FT) (PSI) (PSI)
................................................................ s _____ . S e eees et et amcacaa TS re s cce s a e s Ss s s s s m e mss BT pre—— cmemee cmaee-
Butyl Acetate {1s0-, n-) BAX 5,000 5060 5334 29947 1.635 esasescee 0.0 7.5 0.051 1.69
SUTYL ACETATE (N-) BCN S, 000 5080 5443 30562 1.665 essemacen c.0 0.1 0©.05) 1.72
Butyl Acetate (sec-) BTA 5,000 5150 5822 32686 1.665 <o .l& 0.0 90.1 0.061 1.73
Butyl alcohol (iso-, n-, sec-, tert-) 5,000 5090 5311 29022 1.635 sessessss 0.0 00.6 0.051 1.69
BUTYL ALCOMOL {1S0-) IAL 5,000 5090 5311 29822 1.635 secsseace 0.0 0.6 0.051 1.69
BUTYL ALCOHOL (N-) BAN S, 000 $050 5173 29046 1.635 =wesecssscs 0.0 07.4 0.040 1.60
BUTYL ALCOMOL (SEC-) BAS 5,000 5130 5449 30597 1.665 <¢ecaccanen 809.8 eecescece 0.0 9.8 0©.0S¢ 1.72
BUTYL ALCOMOL (TERT-) BAT 5,000 52800 s966 33495 1.66S 94.7 scescosacs 0.0 9%4¢.7 0.064 1.73
Butyl Bensyl Phthalate BPH 5,000 5001 S016 28164 1.635 +ecescasa 86.0 <csccnsave 0.0 ©86.0 0.046 1.68
Butylene BTN .
Butylene Glycol BUG
1,3-Butylene Glycol, SER BUTYLENE GLYCOL
Butylene Polyglycol, SER BUTYLENE GLYCOL
is0-Butyl Pormate )
m n-Butyl Pormate
! Butyl Heptyl Ketone BHK
™~ Butyl Methyl Ketone,SEE METHYL BUTYL KETONE
}.‘. Butyl Stearate
Butyl Toluene BUEB 5,000 S010 5073 20484 1.635 sescecace 06.1 ececccace 0.0 ©86.1 0.0¢7 1.68

Butyrolactone (gamma) BLA
Calcium Alkylphenate

Calcium Alky) Salicylate

Calcium Amino Nonyl Phenolate

Calcium Carboxylate

Caprolactan solutions CLS 5,000 500S 5027 20227 1.635 eeescacae 86.1 evcecones 0.0 86.1 0.046 1.68
Carbon black base

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

Cetyl-Stearal alcohol

Cleaning spirit (unleaded)

Coal tar COR
Cumene CUM 5,000 5060 5352 30047 1.665 eseanccesn 87.4 ovecceans 0.0 7.4 0.052 1.72
Cycloaliphatic resins ' :
Cyclohexane CHX S,000 5450 6736 37823 1.695 esseccese 99.7 aessecsnee 0.0 99.7 0.00) 1.78
Cyclohexanol CHN 5,000 5015 $072 20475 1.635 srsscecee 06.3 deecascan 0.0 6.3 0,047 1.68
l,!-C.‘ycl.upontld.lcnc dimer (molten) CPD 5,000 5025 S161 20976 1.635 rcescencss OF.S aesasccce 0.0 06.5 0.040 1.60
Cyclopentadiene polymexs, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN)

Cymene (para-) P 5,000 5011 5072 20479 1.635 <«caccnace 806.2 seccncene 0.0 06.2 0.047 1.680
Dcuhrdmnlphr.halone DHN 5,000 5010 5068 20454 1.635 eseenssas 86.1 0.0 86.1 0.047 1.68
chlld-hydt (imo-) IDA 5,000 5001 5007 20114 1.635 sececoans 86.0 w®oscacces 0.0 86.0 0.046 1.68
Decaldehyde (n-) DAL

Decane DDC

Decene DCE 5,000 5012 5082 20534 1.635 <escescesa 06.2 eecacacen 0.0 6.2 0.047 1.68

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

aanA

- -]

°VGR® * MAX ALLONABLE LIQUID TRANSFER RATE DROP
BARGES: (C9809: CONOCO, INC.; 7027 AND ®7020" -w Asscenea THRU
MAX  VAPOR- PIPE SBCT I: LOSS PIPE SECT I1: LOSS PIP'G PRESS
» C LIQUID AIR R FHRWI'BTRTOWH'IM TK TO PV REMOTE. o
H TRANSF MIX REQUIRED AIR PRESS - - - oo e .. TANK REMOTE
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK
I (MLTR) RATE -------woo._._. PV LOSS LOSS TOTAL Wv-a.11 PV ¢ §
CARGO S Ql Qv-a Qa VALVE LOSS * Hcot Plose ™
(10) (11) (12) PV HrotI HeotIl Htote Ploss ek
(BBL/ (BBL/ (BBL/ (FT"3/ : I+I1
HR) HR) HR) HR) {PSI) (FT) (FT) (PFT) (PSI) (PSI)
________________________________________________________________ e _ . _ ... TeSses farres Eeemsmee Ewmea e e Attt cmccmne memma e e s s - Brmsaa Amseea -——-— e =
Decyl alcohol (all isomere) (DECANOL) DAX 5,000 5001 5008 28116 1.635 06.0 0.0 86.0 0.046 1.60
DECYL ALCOHOL (iso-) ISA 5,000 5001 so08 20116 1.635 06.0 0.0 06.0 0.046 1.60
DECYL ALCOHOL (n-) DAN S, 000 5001 5008 20116 1.635 oecececons 06.0 0.0 06.0 0.046 1.68
Decylbensene {n-) DBZ 5,000 S001 5011 20135 1.635 sesecncse 86.0 ®esasmens 0.0 86.0 0.046 1.60
Detexgent Alkylate
Diacetone alcohol DAA 5,000 5010 5056 20389 1.635 *escacnse 06.2 wessncees 0.0 86.2 0.046 1.60
Dialkyl (C10-Cl14) Benzenes DAR
Dialkyl {C7-C13) Phthalates DAH
Dibutyl Carbinol
Dibutyl Phthalate (ortho-) DPA
chyclopcntadlcno, SEE 1, )-CYCLOPENTAD1ENB DIMER (MOLTEN) DPT S, 000 5025 5161 . 28976 1.635 esnsscasce 86.5 0.0 6.5 0 Oa0 1.68
Diethylbenzene ' DEB S, 000 5008 5053 20369 1.635 86.1 ®ecencace 0.0 6.1 0.046 1.60
Diethylene Glycol DEQG S, 000 5001 5005 280102 1.635 esancecscs 86.0 =eccccone 0.0 86.0 0.046 1.60
Diethylens Glycol Butyl Bther DME 5,000 5001 5008 28118 1.6135 sesssecsas 86.0 eecccsnsa 0.0 86.0 0.04a6 1.60
m Diethylene Glycol Butyl Bther Acetste DEM
Disthylene Glycol Dibutyl Ether DIG
e Dlethylene Glycol Diethyl Ether
s Disethylens Glycol Ethyl Ether DGE
«’ - Diethylene Glycol Ethyl Ether Acetate DGA 5,000 5002 5013 20147 1.635 eessccacs 86.0 <sesssssee 0.0 86.0 0.046 1.60
Diethylens Glycol Methyl Ether DGM S, 000 5003 5016 20172 1.635 ¢evaccane 06.0 ©cercssasa .0.0 06.0 0.046 1.68
Disthylene Glycol Methyl Ether Acestate DGR
Disthylene Glycol Phenyl Ether pap
Disthylene Glycol Phthalate DGL
Di- (2-ethylhexyl)adipate DEH
Di- (2-athylhexyl)phthalate . DIE
Diethyl Phthalate DPH
Diglycidyl Ether of Bisphenol A BDE
Dtheptyl Phthalate DHP
Dihexyl Phthalate . DHA
Diisobutylcarbinol DBC $,000 S009 5064 28432 1.635 eecsvaces 86.1 escscecae 0.0 86.1 0.047 1.60
Diisobutylene DBL 5,000 $200 6049 33962 1.665 wsscceccan 91.4 0.0 91.4 0.065S 1.7
Dlllohltyl Ketone DIK 5,000 5016 5112 208700 1.635 eescancee 86.3 0.0 86.3 0.047 1.60
Diisobutyl Phthalate DIT
Diisodecyl Phthalate DID
Diisononyl Adipate DNY
Diisononyl Phthalate DIN
Diiscocytl Phthalate D10
Diisopropylbenzene (all isomers) DIX S,000 5003 5024 28210 1.635 esecsscasnes 86.0 esesccene 0.0 86.0 0.046 1.68
Diisopropyl Naphthalene DII ¢
Dimethyl Adipate DLA
Dimethylbensene
DGT

Dimethyl Glutarate

STDVAP1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; "7027% AND *7028°

CARGO

Dimethyl Phthalate
Dimethyl Polysiloxane
2,2-Dimethylpropane-1, 3-diocl
Dimethyl Succinate
Dinonyl Phthalate
Di {octylpheny)amine
Dioctyl Phthalate
Dipentene
Diphenyl
Diphenyl, Diphenyl Bther mixture
Diphenyl Ether
Diphenyl Bther, Biphenyl Ether mixture
Dipropylene Glycol
Dipropylene Glycol Dibensocate
Dipropylene Glycol Methyl Bther

IT! DISTILLATES: Plashed feed stocks

'  DISTILLATES: Straight run

(V] Ditridecyl Phthalate

. __ Diundecyl Phthalate
Dodecane (all isomers)
Dodecanol
Dodecene
DODRCENE
Dodecylbensene

Dodecyl Pheanol
Drilling smsd (low toxicity) (if flammable or combustible)/

Epoxylated linear alcochole, Cl1-C15S
Ethane

2-Bthoxyethanol

2-Bthoxyethyl Acetate

Bthoxylated alcohols, Cil- C15,SEE THE ALCOHOL POLYETHOXYLATES
Ethoxy Triglycol (crude)

Ethyl Acetate

Bthyl Acetoacetate

Ethyl alcohol (ETHANOL)

Bthyl Amyl Ketone

Ethyl Benzene

Ethyl Butanol

Bthyl Butyrate

Bthyl Cyclohexane

Ethylene

Bthylene Carbonate

{all jsomers)

STDVAP1

=2 xEn

DTL
DMp
DDI

DIFP

ETA

ZEE

EBT
EBR
ECY
ETL

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

MAX  VAPOR- PIPE SECT I: LOSS PIPR SECT II: LOSS
LIQUID AIR FM REMOTE TK TO PV PM REMOTE TK TO PV
TRANSF MIX REQUIRED AIR PRESS -~ o-mmcmem o ..

RATE FLOW BQUIVALENT ACROSS TOTAL TOTAL
(MLTR) RATE - -------oooo.. PV Loss LOSS

Q1 Qv-a Qa VALVE

(10) (11) (12) | pPv Heot1 Heot 1l

(BBL/ (BBL/ (BBL/ (FT"3/

HR) HR) HR) HR) (PSI) (PT) (FT)
5,000 5001 5022 28195 1.635 eecccvass 86.0 <“eonccanen 0.0
$.000 5010 S070 20466 1.635 sssececas 86.1 0.0
5,000 5001 S008 28116 1.635 @esesccase 86.0 0.0
5,000 5001 5009 20121 1.635 4=ecsvase 86.0 wsesscsecs 0.0
5,000 5001 5009 28121 1.635 seesscanas 86.0 eoesscace 0.0
5,000 5007 5046 28332 1.635 eecscccan 86.1 weecsascee 0.0
5.000 5230 6056 34002 1.665 =sescsses 92.5 oecaseas 0.0
5,000 5230 6056 34002 1.665 eesecsnce 92.5 eeecencscs 0.0
5,000 5002 5017 20168 1.635 =ececescew 06.0 oeccsscee 0.0
5,000 5002 5017 20168 1.635 =sscscass 66.0 oewsecnces 0.0
$.000 5470 9704 544082 1.765 eessecesa 97.4 oeseccsas 0.0

L]
5,000 5450 6822 39301 1.695 essszsaeas 99.3 <eoessacne 0.0
5,000 5020 5127 28765 1.635 ~eeeaccaes 86.4 eoreccnene 0.0
S,000 5350 5686 31926 1.665 oeeesccose 97.7 eecascase 0.0
5,000 5060 5295 29727 1.635 seecsssssa 07.5 essssssee 0.0
5,000 5012 S059 20402 1.635 =ssssssse 86.3) wsssssses 0.0
5.000 5100 SS52 31174 1.665 4sssssssa 80.4 ceacssses 0.0
5.000 S050 5269 29503 1.635 eseesseea 07.2 eessscece 0.0

86.
86 .
86 .

86

2.
92.

6.

7.

99.
06.
97.

87.
06.
e .
.

Qo000 ™

~ >

v ewwn

PRESS

DROP

THRU

PIP'G PRESS
REMOTR [
TANK REMOTE
TO P/V TANK
Wv-a,11 PV «
¢ Htot Plosse

Ploss Pk
(PS1) (PS]I)
0.046 1.68
0.047 1.68
0.046 1.60
0.046 1.60
0.046 1.60
0.046 1.68
0.066 1.73
0.066 1.7)
0.046 1.60
0.046 1.60
0.162 1.98
0.082 1.7
0.040 1.60
0.058 1.72
0.051 1.69
0.046 1.60
0.056 1.72
0.050 1.69

[ 4
[ |

(=]

00O

ee

on
(e ]

(<]
»n

oK

2888



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGBS: C9609: CONOCO, INC.; “7027" AND ®7028*

. C
H
R
1
CARGO S
................................................................ anés
Bthylene Glycol . EQL
Bthylene Glycol Acetate EGO
Ethylene Glycol Butyl EBther EGM
ETHYLENR GLYCOL BUTYL ETHER ACETATE EMA
Ethylene Glycol Ether Acetate '
EBthylene Glycol Tert-Butyl Ether
Bthylens Glycol Diacetate EGY
Bchylene Glycol Dibutyl Ether EGB
Echylens Qlycol Ethyl Bther, SEE 2-ETHOXYETHANOL EGF
Ethylene Glycol Bthyl Bther Acetate, SEE 2-ETHOXYETHYL ACETATE EGA
Ethylene Glycol Isopropyl Bther EGI
Bthylene Glycol Mechyl Butyl Echer
EBthylene Glycol Methyl Ether EME
[T) Bthylene Glycol Methyl Ether Acetate EGT
; Bthylene OGlycol Phenyl Bthar EPE

v~ Ethylene Glycol Phenyl EBther, Diethylens Glycol Phenyl Ether mixtEDX
! Bthylene-Propylens Copolymer (in liquid mixtures)

Bthyl-3-Echoxypropionate EEP
2-Bthylhexaldehyde, SEE OCTYL ALDEHYDES EHA
2-Ethylhexancic acid EHO
2-Ethylhexanol, SEE OCTANOL (ALL ISOMERS) EHX
Ethylhexoic acid, SBE 2-ETHYLHEXANOIC ACID

Ethyl Hexyl Phthalate (SEE ALSO DI 2-ETHYLHEXYL PHTHALATE) EHE
Bthyl Hexyl Tallate EHT
Bthyl Propionate EPR
Bthyl Toluene ETR

Fatty acid (saturated, Cl13 and above)
Fatty acid Amides

Pormamide FAM
Furfuryl Alcochol FAL
Gas oil, cracked GOC
GASOLINE BLENDING STOCKS: Alkylates GAX
GASOLINE BLENDING STOCKS: Reformates GRP
GASOLINES: Automotive (containing not over 4.23 grams lead per gaGAT
GASOLINES: Aviation (containing not over 4.86 grams lead per gallGAV
GASOLINES: Casinghead (natural) GCs
GASOLINES: Polymer GPL
GASOLINES: Straight run GSR
Glycerine GCR

Glycerol, SEE GLYCERINE
Glycerol Polyalkoxylate
QGlycerol Triacetate

STDVAP1

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR-
LIQUID AIR .
TRANSF MIX REQUIRED AIR PRESS
RATE FLOW EQUIVALENT ACROSS
(MLTR) RATB -----------... PV
Ql Qv-a Qa VALVE
(10) (11) (12) (22
(BBL/ (BBL/ (BBL/ (FT*3/

HR) HR) HR) HR) (PSI)
5,000 S001 5003 20089 1.635
5,000 5005 5S040 28297 1.635
5,000 5001 5007 28114 1.635
5,000 5001 5007 28112 1.635
5,000 S001 S007 28112 1.635%
5,000 S017 5106 206680 1.635
5,000 5002 S0X3 28145 1.635
5,000 S350 5606 31926 1.665
5,000 5028 S163 28989 1.635
5,000 5010 5019 20177 1.635
5,000 S00S S024 28205 1.615
5,000 6250 10555 59261 1.815
5,000 6250 10555 59261 1.815
5,000 6250 10555 59261 1.615
5,000 6250 10555 .59261 1.615
5,000 6250 10555 S$9261 1.815
5,000 6250 10555 59261 1.815
5,000 6250 59261 1.815

10555

PIPE SBCT
FM REMOTE

Annsnshns

dasassran

enssesean

snsancesa
csasseene
ceccccasde
EAmAeBAES
LR TR T Y
secsceveen

shssassas

I: LOSS

86.0

127.0
127.0
127,0
127.0
127.0
127.0
127.0

PIPE SECT
M REMOTR

Geeveande

assenenne

Saseaasen
tcssnanen

LA L LT L L L

I1: LOSS
TK TO PV

TOTAL
LOSS

Htotll

[~ -]
Qo

[ - - - I - - -
o000

86 .

8é.

6.

86.

97.
86.

86 .
86.

127.
127.
127.

127

127.
127.
127.

©Ooccoo00C

-

PRESS

DROP
THRU

PIP'G PARSS

REMOTR
TANK  REMOTE

TO P/V  TANK
Wv-a.11 PV o
* Htot Ploss

Ploss

0.04¢

0.046¢

0.046

0.046

0.047

0.046

0.058
0.040

.0e6
.046

-191
-191
-191
191
.19
.191
.191

©Oeeooco0o0o0

Ptk

1.68

1.60

1.68
1.60

2.01
2.01
2.01
2.0
2.01
2.01
2.01

(-]

0000000 00
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; "7027° AND *7028%

CARGO

L - o)

Glycidyl Rster of Tertiary Carboxylic
Glycidyl Bster of Tridecyl Acetic acid
Glycidyl Ester of Versatic
Glycol Diacetate,

acid, SEE GLYCIDYL ESTER OF TRI

GLT

acid, SBE GQLYCIDYL BSTER OF TRIDECYL ACETI
SEE BTHYLENE GLYCOL DIACETATE
Glycols, Resins and Solvents mixtures

Oylcol Triacetate, SEE GLYCERYL TRIACETATE
Glyoxal solution (40% or laese)

MAX PRESSURE @ REMOTE TANK FOR

“VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE

TABLE III:
MAX VAPOR-
LIQUID AIR
TRANSF MIX
RATE FLOW
{MLTR} RATR
(1)} Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
5,000 5250
S$,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 5100
5,000 5600
5,000 5820
5,000 5820
5,000 5001
5,000 5001
5,000 5014
5,000 5851
5,000 5340
5,000 5010
5,000 so1s

Grease
Heptadecane

Heptane (all jsomers) (METHYHEXANE) HMX
HEPTANE (N-) HPT
Heptanoic acid HEP
Heptanol (all igomers) HTX
HEPTANOL HTN
Heptene (all isomers) HPX
HEPTENR (1-) HTE
Heptyl Acetate HPE
Herbicide (C15 -H22 -NO2 ~-C1), SEE METOLACHLOR

Hexasthylene Glycol

Hexamathylene Glycol

Hexamethylenetetramine solutions HTS
Hexane (all isomers) HXS
HEXANE HXA
Hexanoic acid HXO
Hexanol HXN
Haxene (all tsomers) HEX
HEXENE (1-) HXEB
HRXENE (2-) HXT
Hexyl Acetate HAB
Hexylene Glycol g
Hog Oresse, SEE LARD

2-Hydroxy-4- (methylthioc)butancic acid HBA
HYDROCARBON 5-9 (MOVED TO SUB-O, NON TABLE 151, 6/24/95) HEN
Hydroxy terminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINA
Isophorone IPH
JET FUBLS: JP-1 (Kerosene) JPO
JET FUELS; JP-3 JPT
JET PUBLS: JP-4 JPP
JET FUELS: JP-5 (Kerosene, heavy) JPV
JET PURLS: JP-8 JPE
Kerosene KRS

Lactic acid

STDVAP1

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
6163 34604
6163 34604
5006 28109
5023 28200
5023 28200
6325 35513
6200 35262
5079 28519
7783 43696
7783 . 43696
5006 2810S
54682 30782
8075 . 45338
8152 45769
8152 45769
S001 28080
5007 28111}
5089 28575
9858 55348
6817 38275
S056 28389
$096 20610

PRESS
ACROSS

VALVE

Lol I I S ) M et e et gt gt B

e s

PV

PV

(PSI)

.665
.665
.635
.635
.6135
.695
.695
.613S

. 725
-T725
.635
.665
. 755
. 155
. 158

.635

.63%
.63S
.81%
.695
.635

. 635

PIPE SECT I: LOSS PIPE SECT Il: LOSS
FM REMOTE TK.TO PV FM REMOTE TK TO PV

tsccavoern

tancssena
sescsenen
sacsgeasea
Ssecaseace
dascescens
fAdsosdae

shannensn

casascsoen
sree

canscsssee

evsaceanne

Neswvwoe

.3

demsssese

ssdesasdn

sescsacee

TOTAL

LOSS

Htotll

(-]

o

cocooocon
L = - - I — - B -

Qo0oooco0oo

CQoooooo

-
coocoo0oe
(=~ - - I

o

93.2
93.2
86.0
86.1
86.1
94.2
93.9
86.1

107 .8
107.8
6.0
8s.8
111.3
111.9
111.9

86.0

86.0
86.)
111.5
55.4
86.2

06.3

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]
TANK REMOTE

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

* Htot Ploses M
Ptk

Plose

(PSI)

-068
.068
. 046
.046
046
.071
.070
.047

CoocoBoe0C

106
.1068
.046
- 054
.114
116
116

cCo0o6o00RQ@CE

0.045

. 046
.047
167
082
.046

cCeococo

047

(PSI)

5

Lol A I R )

L

o e

.78
.60

o]
]}

ol
o]}
o)
o] ]
or

oK
oK
OK

OK
oK
oK

oK

ox
oK
oK
oK
oK

OK
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (€9809: CONOCO, INC.; "7027" AND "7028°

TABLE III,

MAX PRESSURE @ REMOTE TANK FOR

"VOR® * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR-
N C LIQUID AIR
H TRANSF MIX
R RATE FLOW
I (MLTR) RATE
CARGO S Q1 Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
Laxrd
Lactex, 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-Mexcaptobenzothiazol {in liquid mixtures)
Hethane MTH
3-Methoxy-1-Butanol
3-Methoxybutyl Acetate MOA
l-lbthoxy-z-l’ropyl Acetate MPO
Methoxy Trigylcol, SEE TRIETHYLENE GLYCOL METHYL ETHER MTG
Methyl) Acetate MTT 5,000 5610
Methyl Acetoacetate MAE
Methyl alcohol (SER METHANOL) MAL 5,000 5663
Methyl Amyl Acetate MAC 5,000 5033
Methyl Amyl alcohol MAA 5,000 5043
Methyl Amyl Ketone MAK
Methyl Butanol, SBE THE AMYL ALCOMHOLS
Methyl Butenol MBL
Methyl n-Butyl Ketone MBK 5,000 5097
Methyl Butynol MBY
Methyl Butyrate MBU 5,000 5126
Methyl Ethyl Ketone MEX 5,000 5450
Methyl Pormal (DIMETHYL FORMAL) MTF 5,000 6542
Methyl Heptyl Ketone MHK 5,000 5006
Nethyl Isobutyl Carbinol, SEB METHYL AMYL ALCOHOL MIC
Methyl Isobutyl Xetons MIK 5,000 sS115
3-Methyl - 3-Methoxybutanol
J-lhthyl-)-nothoxybutyl Acetate
1-Methyl Naphthalene MNA 5,000 5001
Nethyl Pentene
2-METHYL- 1 - PRNTENE MPN 5,000 5630
5 -METHYL- 1 - PENTENE MIN 5,000 5049
N-Machyl-2-Pyrrolidone MPY
Mathyl Tert-Butyl Ether (MTBE) MBE 5,000 5004
Metolachlorx MCO
Mineral epirits MNS 5,000 5020
MRE S, 000 5017

Myrcene
NAPHTHA: Aromatic (Having less than 10%

NAPHTHA: Cracking fraction
NAPHTHA : Heavy

STDVAP)L

Benzene)

REQUIRED AIR

BQUIVALENT
Qa
(12)

(BBL/ (¥FT*3/
HR) HR)
7102 39873
5778 32440
5233 29379
5209 29246
5465 30605
5608 31485
6487 316421
10391 s5@343
$042 20309
5542 31116
$007 28113
7424 41684
8263 46394
5017 28169
5121 20754
5114 20710

PRESS
ACROSS

Lo O )

-

(PSI)

.695
.665

-63S
.635

.665
.665
.69%
.018
.635

-665

-635

. 725
. 755

.63S

-6135
.635

PIPE SECT

escssanee
tsrcncnas

¢oavscran

cevcennse

Sasececon

I

: LOSS PIPE SECT II: LOSS
PHRWT!TKTOWPHRWITKTOPV

10S.
109.

86.
7.

100.

139,
86.

86.

10S.
113.

e6.

3
S

7
1

7
7
1]
4
1

3

[}

4
[}

1

LI T LY 2 TYy
L ]

LAE LT T

aveaesden
esentasnee
edssensee
odsvavene

LA T T T Y YTy

AL LT T

G@ecccance

-2 -

o

o000

o

PRESS

DROP

THRU

PIP'G PRESS
REMOTE L]

TANK REMOTR
TO P/V TANK

Wv-a,11 PV o

® RHtot Ploss K

Ploss

{PSI)

10S.
109.

86
7.

0.
9.
100.
139.
6.

9.

86 .

105.
113.

06 .

= N

-

b o

0.089
0.060

0.0%0
0.04¢9

0.05¢
0.057
0.075
0.106
0.046

0.05S

0.097
0.119

0.046

0.048
0.047

Pk

{PST)

1.7

1.7)
1.60
1.60

1.72
1.77
2.00
1.60

Ol

gee

oK

gRRe

oK

ox
oK

ox

R



CALCULATIONS FOR caPACITY OF CARGO TANK VENTING SYSTEM TABLE III:
"VGR*® * pax
BARGES ; C9809; CONOCO, INC.; =7027- AND =702¢°-
MAX  VAPOR-
= C LIQUID AIR
H TRANSP MIX
R RATE FLOW
I (MLTR) RATE
CARGO s ol Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
................................................................ LR T e L — - -
NAPHTHA ; Paraffingc
NAPHTHA ; Petroleum PIN
NAPHTHA , Solvent NSV 5,000 5020
NAPNTHA: Stoddard solvent NSS 5,000 s020
NAPHTHA: Varnieh makers’ and Painters’ (7s4) NVM 5,000 s019
Naphthalene Sulfonic acid-rormnldehydo Copolymer, Sodium salt aolNFS
Naphthenic acid NTI
Nonane (all 1somers) NAX 5,000 5027
NONANE " NAN 5,000 5027
Nonanoic acid (al}l isomers) NNA
Nonanoic, Tridecanoic acid mixture
Nonene NON s, 000 5035
Nonyl alcohol (all isomars) NNS s, 000 $010
NONYL ALCOHOL NNN S, 000 5010
NONYL ALCOHOL {iso-) NNI 5,000 5010
Monyl Methacrylate Honomer
Nonyl Phenol NNP 5,000 spo1
Noayl Phenol Foly{l-l?iathoxy!ataa NPE
Nonyl Phenol Sulfide (90% or less)
Noxious liguid, M.0.5. [17) (*Trade name, * contnlnl'pr!nelpql compone
Mon-Noxicus ligquid, N.0.s8. [18) (*Trade name, ®* contains pPrincipal com
Octadecene
Octadecencamide eolut ion (Oleamide) oDD
Octane (all isomers) OAX 5,000 sg79
OCTANE OAN 5,000 s079
Octanoic acid (all faomers) OAR S, 000 5001
Octanol (all 1somere) oCX S, 000 5001
OCTANOL OTA 5,000 $001
Octene (el isomers) OTX S,000 5090
OCTENR a-) oTE 5,000 $100
Octyl Acetate
Octyl alcohol (is0-, n-) (all isomers), SEE OCTANOL (ALL ISOMERS)OCX 5, 000 5002
OCTYL ALOOHOL IOA 5,000 s00)
Octyl Aldehydes OAL
Octyl Decyl Adipate ODA
Octyl Epoxytallate OET
Octyl Phthalace. SEe DI—(Z—ETHYLHEXYL)PHTHALATB
OIL, EDIBLE; Babassu oBB
OIL, BDIBLX, Beechnut
OIL, EDIDLS, Castor OCA
OIL, EDIBLE, Cocoa buttaer
OIL, EDIBLE: Coconut occ

STOVAP)

REQUIRED AIR

EQUIVALENT
Qa
12)

(BBL/ (FT*3/
HR) HR)
5097° 28617
5121 20754
51158 20720
5168 29014
5168 29014
5211 29260
5072 20475
5072 20475
5072 208475
5011 20136
5426 30467
5426 J0oesy
5007 20114
5006 28109
$00¢ 20109
5485 3079s
5532 31060
5006 20109
5006 20109

.638
.63S
.635
-635

o et

[

.635

. 665
. 665
-635
. 635
. 635
.665
.66S

e e e e e g

1.63s
1.63s

PIPE SECT I: Loss PIPE SECT II: LOSS
FM REMOTE TK TO pv FM REMOTE TK TO pv
TOTAL TOTAL
LOSS Loss
HtotI Htot I
(FT) (FT)
sassvscas 86.4 %esesence 0.0
06.4 cessccane 0.0
Srscsscne 86.4 eecetenae 0.0
~eanssenea 86.6 ocdcvcaanes 0.0
*ecoennan 86.6 eeccansoen 0.0
craanssna 86.0 0.0
LEL LY YTy 86.1 L 0.0
esnaancas 86.1 weccecnse 0.0
“assannees 86.1 ¢eveccceansn 0.0
*eedsanay 86.0 eevcscsaen 0.0
tancecnne 88.1 adesevene 0.0
98.1 eesvenane 0.0
86.0 =scssnans 0.0
®*sssesnne 86.0 0.0
emeccenne 6.0 0.0
88.5 eeesscace 0.0
feesncsansn 00.0 edonccang 0.0
toeccnnee 06.0 eeccncenee 0.0
tevecnsee 86.0 ®enceacas 0.

86.6
86.

86.
e6.
86.
06.

LRI

86.0

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [}

TANK

TO P/V TANK
W-a,11 PV o P

® Htot Ploss n
Plose Pek

(PSI) (psI)
0.047 1.60 C
0.040 1.60 c
0.047 1.60 [o]
0.048 1.60 O
0.040 1.60 o]
0.049 1.60 (o]}
0.047 1.68 (¢}
0.047 1.68 oK
0.047 1.60 oK
0.046 1.68 ox
0.05) 1.72 oK
0.053 1.72 oK
0.046 1.60 ox
0.046 1.68 oK
0.04a6¢ 1.68 ox
0.05¢ 1.72 oK
0.05s 1.72 oK
0.046 1.60 oK
0.046 1.60 oK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9809 CONOCO, INC.; *7027e AND ®7028°

CARGO

STDVAP)

No

Al
An

.

Cod liver
Corn
Cottonseed

: Fish, N.0.8.

Grapeseed
Groundnut
Hazelnut
Lard

: Maizxe

Mustard seed
Nutmeg Butter
Olive

Palm

Falm kernel
Peaanut

Poppy

Raisin seed
Rica bran
Bafflower

¢ Salad

Sesane

Soya bean

Sunflower, SBE SUNFLOWER SEEBD
Sunflower seed

Tucum

Vegetable, N.0.5.

Walnut

1 (Kecosene)

1-D

-D

Ve ww

Absorxption

iphatic
imal, N.O.§.

Aromat ic

Av
cl

iation F2300
erified

Coal

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

LR B Y

OLD

ORP
osp
0osB
OSN

ovag

o™

OFR
OFV
osXx
OAS

OCF

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

MAX  VAPOR-
LIQUID AR
TRANSP  MIX

RATE  rLOW
(MLTR) RATE

Ql Qv-a

(10) (11)
(BBL/ (BBL/

HR) HR)

5,000 5056

5,000 5015
5,000 5015
5,000 5015

REQUIRED AIR

BQUIVALENT
Qa
(12)

(BBL/ (PT*3/
HR) HR)
5635 31636
S070 20469
5070 20469
5070 20469

PRESS

ACROSS

PV
VALVE
PV

(PSI)

1.66S
1.63s

1.635%

PIPE SECT I: LOSS PIpPR SECT 11: LOSS
FMRWBTKNWHIRDM‘ITKTOPV

TOTAL

lsesnmssnn

LT

86.9

86.1
06.3
86.3

LOSS

Htotll

0o
[~ - -]

86.98

86.3
86.)
86.)

PRESS

DROP
THRU
PIP'G PRESS
REMOTE ®
TANK  REMOTE
TO P/V TANK

W-a,11 pv
* Hrot Plose M

Plose

(PSI)

0.057

0.0e7
0.047
0.047

Pek

(PSI}

1.72

1.60
1.68
1.60

Pt

oK

ox
oK
oK



CALCULATIONS POR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

CARGO

OoIL,
OIL,

OoIL,
o1L,
OIL,
OIL, |
OIL,
OIL,
oIL,
OIL,
o1L,

STDVAP1L

C3809: CONOCO, INC. ;

“7027* AND =7028<

=2 xn

Coconut oil, fatty acid
Coconut oil, fatty acid Methyl EBater

Coconut oil, Methyl

Cottonseed, fatty acid, SEE

Croton
Crude
Diesel

: Gas, low pour

Gas, low sulfur

¢ Heartcut distillace

Lanolin

Linseed

Lubricating

Mineral

Mineral seal

Motor

Neatesfoot

Oiticica

Palm oil, fatty act

Bster,
COTTONSEED OIL, FATTY ACIDCFY

OoIL
oDs

oLB

omMs
oMT
ONF
001

d Methyl Ester OPE

Palm o011, Methyl Ester, SEE SEE PALM OIL, FATTY ACID MOPE
Penetrating OPT
Perilla
Pilchard
Pine OPI
Range ORG
Residual
Resin ORS
Resinous petroleum
Road ORD
Rosin ORN

: Seal

: Soapstock 01s
Soya bean (epoxidized)
Sperm osp
Spindle 0SD
Spray osy
Tall OTL
Tall, farty acid TOF
Tanner's OTN
Tranaformer oTP
Tung oTG
Turbine oTB

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

oM
SEE COCONUT OIL PATTY ACID METH

MAX  VAPOR-
LIQUID AIR
TRANSF  MIX REQUIRED AIR PRESS ---ccicccmmmn.
RATE  FLOW EQUIVALENT ACROSS
(MLTR) RATE ---:ooo.._. PV
Q1 Qv-a Qa VALVE
(10) {11) (12) PV
{BBL/ (BBL/ (BPBL/ (FT*3/
HR) HR) HR) HR) (PST)
5,000 6250 6319 35479 1.695 scccesces
5.000 S069 5322 29880 1.635 seeccacss
$.000 5015 5015 20158 1.635 esceccces
5.000 5015 5015 28158 1.635 eeeeccace
5.000 5030 5231 29370 1.635 eccccsces

132.
87.

6.

7
[]

4

PIPE SECT I': LOSS PIPR SECT Il: LOSS
FM REMOTE TK TO PV FM REMOTE TK TO PV

TOTAL GRAND
LOSS TOTAL
LOSS
HtotII Htot =
IeIX
(FT) (FT)
0.0 132.7
0.0 7.8
0.0 86.4
0.0 86 .4
.
0.0 86.6

PRESS

DROP

THRU

PIP'G PRESS
REMOTE ]

TANK REMOTE

TO P/V TANK
Wv-a,11 PV +» Pe
® Htot Plose MO
Plosse Ptk

(PSI) (PSI)
0.072 1.77 oK
0.051 1.69% oK
0.046 1.60 oK
0.046 1.60 oK
0.050 1.60 oK
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; °7027° AND “7028°

CARGO

OIL, MISC: Whale

OIL, MISC: White (mineral)

OIL, MISC: Wood

alpha-Olefins (C13 - C18)

Olefins (C13 and above, all isomers)
Oleic acid

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

Palm Stearin
n-Paraffine (Cl0 - C20)

Pentadecanol, S8EE SEE ALCOHOLS (Ci3 AND ABOVE)

Pentaethylene Glycol
Pentesethylenshexamine
Pentane (al) isomers)
PENTANE (iso-)

PENTANE (n-)

Pentanoic acid

Pentene (all isomers)
PENTENE (1-)
Petrolatum
1-Phenyl-1-Xylyl Bthane
Phosphosulfurized Bicyclic Terpene

Phthalate plasticizers, SEE INDIVIDUAL PHTHALATES

Pinene
Polyalkenyl Succinic Anhydride Amine

mmxmn

OAM

OLA

PMS
PFN
POC

PEP
PTY
IPT
PTA

PTX
PTE
PTL
PXE

PIN

Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixturPPX

Polyalkylene Oxide Polyol
Polamine, Amide mixture
Polybutadtens, Hydroxyl terminated
Polybutene

Polydimethylsiloxane

Polyethylene Glycol

Polyethylene Glycol Dimethyl Ether
Polyglycerol

Polyisobutylene, SEE POLYBUTENE
Polymerized ERsters

Poly (20) oxyethylene Sorxbitan Monooleate
Folypropylene

Polypropylene Glycol

Polypropylens Glycol Methyl Ether
Polysiloxane

Polystyrene Diakyl Maleate

STDVAP1

PAO

PLB

PSM
PLP

TABLE III:
"VGR" ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

MAX PRESSURE @ REMOTE TANK FOR

MAX

LIQuip
TRANSF
RATE
(MLTR)

Ql
(10)

(BBL/

HR)

5,000

$,000
5,000
5,000

5,000
5,000

5,000

$,000

5,000
5,000

VAPOR -

AIR
MIX

RATB

Qv-a
(11)

(BBL/

5001

7100
7700
7044

7490
7490

5035

5001

5010
5080

REQUIRED AIR
FLOW EQUIVALENT

(12)

(BBL/

HR)

5012

12130
14317
11980

13298
13298

5232

5121

5010
5336

(FT*3/

HR)

20139

€010}
80495
67265

74660
74660

29378

20750

28130
29972

PRESS

ACROSS

1.890
2.015
1.89%0

1.930
1.930

1.635

1.6135%
1.63S

PIPE SECT I:

acasecnan

sesanvaen

aacqasane

TOTAL

LOSS

86.

163,
190.
160.

180.
180.

8é.

8s.

b 3
S
S

7

7

3
2

ahneesass

voesesans

stamncece

LOSS PIPE SECT II:

FM REMOTE TK TO PV M REMOTE TK,TO PV
...... Lemccscasnan

LOSS

TOTAL

LOSS

Hrot Il

[

GRAND
TOTAL

LOSS

Hrot
I.I1

(FT)

86.

163,
190.
160.

180.
100.

86 .

8s.

N

PRRSS

DROP

THRU

PIP'G PRESS
REMOTE L
TANK REMOTE

TO P/V TANX
Mv-a,x) PV .

]
[ o4

* Htot Ploess D
Prk

Ploss

(PSI)

0.046

0.252
0.349
0.246

0.301
0.301

0. 046
0.0S1

{(PSI)

NN W

.14

-23
.a)

oK

ox



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; =7027° AND "7028"~

CARGO

OIL, MISC: Whale

OIL, MISC: White (mineral)

OIL, MISC: Wood

alpha-Olefins (C13 - (&1 })

Olefins (C13 and above, all isomers)

Oleic acid

Oleyl alcohol (OCTADECENOL), SEE ALCOHOLS (C1) AND ABOVE)

Organic Amine 70, SEE MINOBTHYLDIETHANOIMINE, AMINOETHYL - ETHANOLAMI

Palm Stearin
n-Paraffins (Ci0 - C20)

Pentadecanol, SEE SEE ALCOHOLS (C13 AND ABOVE)
Pentaethylene Glycol

Pentssethylenshexamine

m Pentane (all isomers)

’

¢

PENTANE (iso-)
PENTANE (n-)

Pentanoic acid

Pentene (all isomers)

PENTENE (1-)

Patrolatum

1-Phenyl-1-Xylyl Ethane
Phosphosulturized Bicyclic Terpene
Phthalate plasticizers, SEE INDIVIDUAL PHTHALATES
Pinene

Polyalkenyl Succinic Anhydride Amine

=N

OAM

OLA

PMS
PFN
PDC

PEP
PTY
IPT
PTA

PTX
PTE
PTL
PXE

PIN

Polyalkylene Glycole, Polyalkylene Glycol Monoalkyl Ethers mixturPpx

Polyalkylene Oxide Polyol
Polamine, Amide mixture
Polybutadiene, Hydroxyl terminated
Polybutene

Polydimethyleiloxane

Polyethylene Glycol

Polyethylene Glycol Dimethyl Ether
Polyglycerol

Polyisobutylens, SEE POLYBUTENE
Polymerized Estexs

Poly (20) oxysethylene Soxbitan Monooleate
Polypropylene

Polypropylene Glycol

Polypropylene Glycol Methyl Ether
Polysiloxane

Polystyrene Diakyl Maleate

STDVAP1

PAO

PLB

PLP

g3

MAX PRESSURE @ REMOTE TANK FOR

“VGR®" ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

TABLE III:
MAX  VAPOR-
LIQULD AIR
TRANSF  MIX
RATE  PLOW
(MLTR) RATE
Ql Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
5,000 5001
5,000 7100
5,000 7700
5,000 7044
5,000 7490
5,000 7490
5,000 503s
5,000 S001
5,000 5010
5,000 5080

REQUIRED AIR
EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
5012 28139
12130 68103
14337 80495
11960 67265
13298 74660
13298 74660
5232  2937e
5121 28750
5010 20130
S§338 29972

PRESS
ACROSS

VALVE

[

PV

[ 44

{PSI)

.63S

.8s0
. 015
.890

.930
.930

.635

.635

638
.63S

cansmasen
PIPE SECT I: LOSS PIPE SECT II: LOSS
FM REMOTE TK TO PV FM REMOTE TK,.TO PV

tnswosacane

®cscssnsne

86,

163.
190.
160.

100.
160.

?

2

Heot II

(FT)

AL L LT

sessmssss

LA LT T Y T Y

1613.
190.
160.

100.
180.

86.

5.

LY

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]
TANK REMOTE

TO P/V TANK
W-2,11 PV ¢« ¢
* Hrot Ploss m
Ploss Ptk

(PSI) (pSI)

0.046 1.68 (o]

0.252 .14 [2]]
0.3a9 2.36 o1
0.246 2.1¢ ol

e.301 2.2) o)
0.301 2.2) or

0.050 1.60 oK

0.0¢8 1.60 oK

0.046 1 &0 OK



CALCULATI

BARGES :

CARGO

ONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

C9809: conNoco, INC.; =®7027" AND =7028e

Potassium Oleate

Propane

n-Propoxypropancl
Propyl Acetate (1s0-)
Propyl Acetate (n-)
Propyl alcohol (iso-)
Propyl alcohol (n-)
Propylbenzene (n-)
iso-Propylcyclohexane

Propylene
Propylene
Propylene
Propylene
Propylene

T) Propylens

]

Fropylena

w Propylene

]
W

Propylens
Propylene

-Butylene Copolywer

Dimer

Glycol (1,2-PROPANDIOL)
Glycol Monoalkyl Ether
Glycol Bthyl Ether

Glycol Methyl Ether

Polymer (in liquid mixtures)
Tetramer

Trimer

Pseudocumene, SEE TRIMETHYLBENZENES

Rum

Sodium Acetate, Glycol, water solutions
8odium Acetate solution

Sodium Benzoate solution

S8odium Sulfonate

Stearic acid

Stearyl alcohol {Octadecanol)

Sulfolane
Tallow

Tallow alcohol, SEE ALCOHOLS (C13 AND ABOVE)

Tallow fatty acid

Tallow Alkyl Nitrile

Tet radecanol

1-Tetradecenes, SEE THE OLEPIN OR ALPHA-OLEFPIN ENTRIES
Tetradecylbenzene

Tetraethylene Glycol

Tetrahydronaphthalene

Tetrapropylbenzene, SEE ALKYL(C9-C17) BENZENES

Toluene

Triaryphosphate
Tributyl Phosphate

Tricresyl

STDVAP1

Phosphate (less than 1% of the ortho isomer)

=mz A

POB
PRP
PXP
IAC
PAT
IPA
PAL
PBZ
IPX
PPL
[g:13
PDR
PPQ
PGE
PGY

SAN
SBN

SRA

SFL
TLO

TFD

TBP
TCP

TABLE III.
“"VGR® * MAX
MAX  VAPOR-
LIQUID AIR
TRANSF MIX
RATE  FLOW
(MLTR) RATE
Ql Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
5,000 s180
5,000 s18%
5,000 5300
5,000 s120
5,000 s020
5,000 5001
$,000 5001
5,000 s070
5,000 5002
5,000 5001
5,000 5001
$,000 S001
5,000 S004
5,000 5150
5,000 so001

REQUIRED AIR

EQUIVALENT
Qa
(12)

{BBL/ (PT"3/
HR} HR)
5861 32905
5884 33036
5801 232573
5319 29865
5116 20727
5006 28108
S004 28093
$296 29736
5002 28085
5006 28106
5010 28129
5010 20128
5026 28219
5637 31651
5019 28180

MAX PRESSURE @ REMOTE TANK FOR
ALLOWABLE LIQUID TRANSFPER RATE

PRESS
ACROSS
PV
VALVE
PV

.665
.66S
. 665
.63S
.635
.638

Lol B Y

1.635

1.635

1.63s

1.635

1.635
1.63s

1.665

1.635

PIPE SECT I: LOSS PIPE SECT II. LOSS
FMREHOTBTKTOWFHRMBTKTOPV

Ssssmsans
SAmsssaan
essavscas
Cdoanaane
ensccsecann

esdasanwa

sresnenae

teacesnesn

tAsscanes

tesrsdaene

deesassee

chosnccan

95.4
9.6
86.4
86.0

87.9

86.0

86.0

86.0
86.1

90.6

86.0

LA L LT
tecacescan

LT T T TPy
[

coo0oeco

Ceoocoo

S1.1
91.)
95.4
89.6
06.4¢
86.0

7.9

6.0

86.0

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]
TANK REMOTE
TO P/V TANK
Wv-a,11 PV o
¢ Htot Ploass
Plose Ptk
(PSX) (psI)
0.062 1.73
0.062 1.723
0.060 1.73
0.0%1 1.69
0.047 1.60
0.046 1.60
0.04a6 1.60
0.051 1.69
0.04S 1.60
0.046 1.68
0.046 1.68
0.046 1.68
0.046 1.68
0.057 1.72
0.04¢6¢ 1.680

[ 4]
"

on

oK

oK
oK

oK



Y-1-3

ALCULR 'S FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE 1I: 1AX PRESSURE ® REMOTE TANK FOR
v "VGR" * h ALLOWABLE LIQUID TRANSFER RATE OROP
BARGES: C9809: CONOCO, INC.; ®=7027“ AND “7020° = cncassmesnses THRU
MAX VAPOR- PIPE SECT I: LOSS PIPE SECT 1I: LOSS PIP'G PRESS
. C LIQUID AIR FM REMOTE TK TO PV FM REMOTE TK TO PV REMOTE [ ]
H TRANSF MIX RBQUIRED AIR  PRESS ------------=-cco= —cocccmcoocao—o o- TANK REMOTE
R RATE FLOW BQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK
I (MLTR) RATE -~-----~------- PV LOSS LOSS TOTAL Wv-a,11 PV o
CARGO s Ql Qv-a Qa VALVE - ' LOSS * Htot Plose
(10) (11) (12) PV HtotI Htot1l Htote= Ploss Ptk
(BBL/ (BBL/ (BBL/ (FT"3/ 1.11
HR) HR) HR) HR) (PSI) (FT) (FT) (FT) (PSI) (PSI)
................................................................ BRE o erh heiene emmeme meseses smAmees fhmammossemesssscs SesssssmsmssSss—ss= sca-ecs Smasss ss=sas
Tridecane TRD 5,000 5002 5019 28178 1.635 Assscanes 6.0 ewesaaccse 0.0 86.0 0.046 1.668
Tridecanoic acid
Tridecanol, SEE ALCOHOLS (C13 AND ABOVE) TDN S, 000 5001 5010 28130 1.635 “4ssssczsae 86.0 *eeasssas 0.0 86.0 0.046 1.68
1-Tridecene TOC 5,000 5001 5009 28125 1.635 Assancncs 86.0 evesassses 0.0 6.0 0.046 1.68
Tridecylbenzene TRB
Triethylbenzene TEB 5,000 5002 5016 28164 1.635 *escdenss 06.0 *eccsaasne 0.0 86.0 0.046 1.60
Triethylene Glycol TEG 5,000 5001 5008 28115 1.635 esssasces 86.0 ¢cessscee 0.0 86.0 0.046 1.68
Triethylene Glycol Butyl Bther
Triethylens Glycol Butyl Ether mixture
Triethylene Glycol di- (2-ethylbutyrate) TGD i
Triethylene Glycol Bther mixture
Triethylense Glycol Bthyl Bther TGE
Triethylene Glycol Methyl Ether
Tristhyl Phosphate TPS 5,000 5002 5018 28176 1.635 eesccaasse 86.0 eeasassan, 0.0 86.0 0.046 1.68
Triisooctyl Trimellitate
Trilsopropanolamine TIP
Trimethylbenzenes (all isomers) TRE 5,000 5014 5081 28539 1.635 esssesass 6.3 oesssssas 0.0 86.3 0.047 1.60
TRIMETHYL BENZENE (1,2,5-) ™ 5,000 5014 5082 20531 1.635 ceccenend 86.3) weccacsas 0.0 6.3 0.047 1.68
TRIMETHYL BENZENE (1,2.3-) ™D 5,000 5014 5082 28531 1.635 86.3 0.0 86.3) 0.047 1.68
TRIMETHYL BENZENE (1,2,4-) (PSEUDOCUMENE) ™E 5,000 5014 5002 28531 1.63S 06.3 eeessacse 0.0 86.3 0.047 1.60
Trimethylol Propane Polyethoxylate TPR
2,32,4-Trimethyl pentanediol-1,)-diisobutyrate
2,2,4-Trimethyl-3-pentanol-1-isobutyrate T™P
Tripropylene, SEE PROPYLENE TRIMER
Tripropylene Glycol TGC
Tripropylene Glycol Methyl Ether TGM
Trixylenyl Phosphate TRP
Turpent ine TPT
Turpentine substitute (White spirit), SES WHITE SPIRIT (LOW (15-20%)
Undecanol
Undecene (1-) upc S, 000 S00S 5036 20288 1.615 *nmecness 86.0 ®ocdcmssce 0.0 06.0 0.046 1.68
Undecyl alcohol UND S, 000 5001 5009 280122 1.635 tmewshuma 86.0 eeoecassae 0.0 06.0 0.046 1.60
Undecylbensens uDB
vinyl Acetatae-fumerate Copolymer
Waxes: WAX
WAXES: Candelilla
WAXES: Carnauba WAX,
WAXES: Paraffin WAX,
WAXES: Petroleum
White epirit, SBE WHITER SPIRIT {LOW (15-208) AROMATIC)
White spirit (low (15 - 20%) aromatic) WSL .
Wine, SEER ALCOHOLIC BEVERAGBS, N.O.S.

STDVAPL

oK

ox
ox

oK
oK

oK
oK
OK
oK

oK
oK



|

7027 AND 7028

SUMMARY TABLE FOR *GASOLINE"
(VGR=_ _ 125)(S.Omxe  2911)

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

. @ VAP, 3
CONN. CONN.  CONN. CONN.

0.0137 0.0133 0.0129 0.0125 0.0121
: _ 0.0521 0.050S 0.0491 0.0474 0.04681

0 B0LT3000.0 0 2100.00. . 280.7 0.1143 0.1106 0.1074 0.1037 0.1004
80 4000.0.. 280000 ' 3743 0.1996 0.1936 0.1877 0.1817 0.1758

E 100 50000 380000 467.9. 03087 02994 02900 02805 02779
Rl s T
* MAXIMUM LIQUID TRANSFER FATE

(PSI)

PRESSURE DROP

0.35

o
w

&

¥

S
—
(]

e
i

0.05

GRAPH FOR "GASOLINE"

PRESSURE DROP vs LIQUID TRANSFER RATE

.
y 4

|
|

1 2 Thousamds 4 5 é

LIQUID TRANSFER RATE (BBL/HR)

—a— 1.0PSIG —o— 05 PSIG —&— 0.0PSIG —5— —05PSIG —o— ~10PSIG

PRESSURE DROP IS BASED ON VAPOR-AIR MIX @ VGR * THE INDICATED UQUID TRANSFER RATE
(TABULATED DATA IS FOR THE INDICATED PRESSURE AT THE SHORE CONNECTION)

(V@GR = 125)(S.0.mix = 2.911)

F-|




Te| ITeM | DATA °SOURCE®
se |eeanuncow a-m |essse
|CARGO : |
A\ | *GAsOLINE®
3 | SPEC GRAV VAP-AIR MIX INPUT
2 | SPRC WT VAP-AIR MIX (SRE NOTE b)
J | ABS VISCOS. VAP-AIR MIX | INPUT (SEB NOTE ¢)
g | . | D*2.098-5
| BARGE :
? | VGRSMAX ALLOW TRANS RATE INPUT
3 | ¥ OF VGR*MAX ALLOW TRANS RATE xtep
1| . G*42/60
T | . H/(7.48°60)
| SHORE COMNECTTION
J | PRESSURE @ REQ‘D PFLOW INPOT
K| . J +14.7
L | . Ke144
|VAP RECOV’'Y PIPING: SECTION I
M | INSIDE DIAMETER | INPUT
L . | M/12
D | INSIDE AREA - | 3.14159°N“2/4
P | ROUGHNESS OF PIPE | INPOUT
Q | LENGTH | INPUT (SEE NOTE d)
|ANALYSIS: SECTION I |
R | VBLOC.THRU VAP REC PIPING | 1/0
. $ | COBFP.:HEAD LOSS, ENTRANCE | INPUT
‘T | COEFP.:HEAD LOSS, BENDS | INPUT (SEB NOTB e)
U | ®0. OF BENDS | INPUT
" Vv | CORPP.:HRAD LOSS, VALVE | INPUT
4 | CORPP.:HEAD LOSS, EXIT | INPUT
X | HEAD LOSS: ENTRANCE | s*(R"2/2%32.2)
Y | KEAD LOSS: BEMDS | UeTe(R*2/2¢32.2)
Z | MEAD LOSS: VALVE | ve(R*2/2432.2)
A | HRAD LOSS: EXIT f N* (R"2/2¢32.2)
18 | REYNOLDS WO. | R*N*C/B*32.2
C | RELATIVE ROUGHNESS | B/N
O | MO0DY DIAG FRICTION PACTOR | INPUT
E | HRAD LOSS: PIPE |DD* (Q/N) * (R*2/2%32.2)
" | HRAD LOSS: TOTAL | X+Y+Z+AA+EE
| VAP RECOV‘Y PIPING: SECTION II |
M | INSIDE DIAMETER | INPUT
N | . | M/12
O | INSIDE ARBA | 3.14159°N“2/4
P | ROUGHNESS OF PIPB | INPUT
2 | LENGTH | INPOT (SEE NOTE d)
| AMALYSIS: SECTION IX
R | VELOC.TRRU VAP REC PIPING | 1/0
S | COEFP.:HEAD LOSS, ENTRANCE | INPUT
T | COEPP.:HEAD LOSS, PER BEND | INPUT (SEE NOTE e)
0 | wo. or BmMDS | INPUT
V | COEFF.:HEAD LOSS, VALVE | INPUT
W | CORFP.:HEAD LOSS, EXIT | INPUT
T | MEAD LOSS: EWTRANCE | S*(R*2/2%32.2)
Y | HRAD LOSS: BAEMDS |  UeT*(R"2/2%32.2)
Z | HERAD LOSS: VALVE |  ve(r*2/2%32.2)
AA | HEAD LOSS: EXIT | we(r*2/2°32.2)
38 | REYWOLDS MO. | R*NeC/B®32.2
X | RELATIVE ROUGHNESS | P/
© | MOODY DIAG FRICTION FACTOR | INPUT
ER | READ LOSS: PIFE ) |DD* (Q/N) * (R*2/2932.2)
FP | HRAD LOSS: TOTAL | XeYeZeAA+EE
“te| HRAD LOSS: GRAND TOTAL | FP(I) « FP(II)
G | PRESSURE @ TANK | (SZR NOTE f)
o | B | GG/144
11 | . | HH-14.7
| r1r-P92) /P | (HH-R) /HH
X | (PL -P2) /P1 < 10% ?? |
? | (P1-P2) | (11-3)
|

DATA POR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFER RATE
FROM MOET AZMOTE CARGO TANK TO VESSEL VAPOR SHORE COMNECTION
CARGO «

*GASOLINE"

PRESSURE AT VESSEL VAPOR COMNECTION IS ASSUMED =

| w0 |
| pERCENT |
VGR « 1.25 | VGR*MAX |
1.0 PSIG <--- * | TRANSFER |
| sneoL | unITsS | MTE |
-.---...I--.l‘..il.--ﬂ-.--‘.ull
| | | |
| | | |
| s&¢ | | 2.911 |
|We\Weav| 1BS/CU PT | 0.215 |
| w | cmeTiPOISE | 0.0190 |
| » SBC/FT*2 | 1.97E-07 {
| |
| » BBL/HR | 6250 |
| Peg BBL/KR | 1250 |
| . GAL/MIN | 87s |
: CU rT/SEBC : 1.980 I
| P2 PSIG | 1.0 |
| e PSIA | 15.7 |
| PSPA | 2260.8 |
| ) | |
| 1> | INCHES | 7.981 |
[ = FERET | o0.6651 |
| m | SQ FT | 0.3474 |
| e | FEET | 0.00018 |
[ FEET | 280 |
| | | |
| v | FT/SEC | 5.61 |
| k& | | 0.5 |
| x | | 0.972 |
| ~ | [ 9 |
| & | | 0.65 |
| =& | | o |
| HE " |FT PROD. (GAS) | 0.245 |
| HB |FT PROD. (GAS)|[ 4.279 |
| HV |FT PROD. (GAS) | 9.318 |
' HX |FT PROD. iGAS) | n.000 |
| R | | 6.28B+04 |
| e/ | | 0.00023 |
| £ | | o0.02118 |
| HP |FT PROD. {(GAS) | 4.361 |
| ®L |PT PROD. (GAS) | 9.203 |
| | | |
| 1 | INCHES | 1.0B-14 |
| FEET | 0.0000 |
[ ¢ S SQ PT | 0.0000 |
| e | FEET | o. oooxs |
| L } PEET { }
|
| v | FT/SEC | t.t."-t.]
| x® | | 0|
| B | | 0.000 |
I N | | 1.0B- 11 | 1
| xv | | o |
[« S | 0|
| HB |PT PROD. (GAS) 0.000 |
| HB |PT PROD. (GAS) 0.000 |
| HV |PT PROD. (GAS) 0.000 |
| HX |FT PROD. (GAS) 0.000 |
| R | N/A |
| e/d | 1.08.11 |
| £ | N/A |
| HP |PT PROD. (GAS} 0.000 |
| HL |PT PROD. (GAS) 0.000 |
| HLtot |FT PROD. (GAS) | 9.203 |
| P | PSPA | 2262.78 |
| PSIA 15.71 |
| | PSIG 1.01 |
| | 0.1%|
| | YES |
| | PSI | o6.0137 |
| |

F-2

RATE

7.901
0.6651
0.3474¢

0.00015
280

22.45
0.5
0.972

9

0.65

0

3.912
68.465
5.006
0.000
.51B+08
0.00023
0.01711
56.382
133.816

.0B-14
0.0000
0.0000

0. 00015

PERCENT
.
IATI

|
|
| vaR
| TRAN.
|
|
1
|
|
|
l
|

28.06
0.5
0.972
9
0.65
0
6.113
106.377
7.947
2.900
.14B+05
0.00023
0.01670
85.949
206.985

.0B-14
0.0000

.00015
e}

seceasuss 1 sessesnee l ECaNCENEd | S0CEAE0EY (FESENESS

LA A A X LA LR} l"'.""' LA AR AL LR RS

40 | 1] |
PERCENT | PERCENT |
VGRSMAX | VGR*MAX |
TRANSPER | TRANSFER |

RATE | RATE ;
|
| |

2.911 | 2.911 |

0.216 | 0.215 |

0.0190 | 0.0190 |
.978-07 [3.978-07 |3.
| |

6250 |- 6250

2800 | 3750

1750 | 2625

3.099 { S.849 |

1.0 | 1.0
15.7 | 15.7
2260.8 | 2260.8
|
7.981 | 7.901
0.6651 | 0.6651
0.3474 | 0.3474
0.00015 | 0.00015 |
280 | 280
| |
11.22 | 16.84 |
0.5 | 0.5 |
0.972 | 0.972 |
9 | 9 |
0.65 | 0.65 |
o | o |
0.978 | 2.201 |
17.116 | 38.512 |

1.2711 | 2.861

9.000 | 0.000 |
1.26B+05 |1.88B+0S |2
0.00023 | 0.00023 |
0.01892 | 0.01783 |

15.579 | 33.04S |
34.945 | 76.618 |
| |
1.0B-14 | 1.0B-24 | 1
0.0000 | 0.0000 |
0.0000 | 0.0000 |
0.00015 | 0 ooo1s |
o | 0|
|
"Qt.'."l
0| 0|
0.000 | 0.000 |
.0B-11 | 1.03-11 |
o | 0|
0 | o |

0.000 | 0.000 |

0.000 | 0.000 |

0.000 | o0.000 |

0.000 | 0.000 |

R/A | N/A |
1.88+11 | 1.8B»11 |

N/A | m/A |
0.000 [ 0.000 |
0.000 | 0.000 |

34.945 | 76.618 |

2268.31 | 2277.26 |
1§.75 | 15.81 |
1.05 | 1.11 |
0.3%]| 0.7%|

RS | YRS
0.0821 | 0.1143 |

0.000
1.0B-11
0
0
0.000
0.000
0.000
0.000
N/A
1.08+11
N/A
0.000
0.000
133.016
2289.54
15.9%0
1.20

1.3%
| YRS

0.1996

0
0.000

|

|

|

|

|

|

|

|

|

|

|

|

| 1

|

|

3

1

|

|

|

| 1

| 0.0000
|

| o

o |

|

|

o |

| 1.08-11
|
|
|
|
|
|
|
| 1
|
|
|
| 2
| 2
|
|

| YBS
| 0.3087

| ama
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DATA POR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFER RATE | 20 | 40 | 60 | 80 | 100
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CORNECTION | PERCENT | PERCENT | PERCENT | PERCENT | PERCENT
CARGO « “QASOLINE® VGR « 1.35 | VGRMAX | VGROMAX | VGR*MAX | VOR*MAX | VGR*MAX
PRESSURE AT VESSEL VAPOR CONNECTION IS ASSUMED = 0.5 PSIG <-o- ¢ | TRANSFER | TRANSFER | TRANSFER | TRANSPER | TRANSFER
P ITEM | DATA °SOURCE® | sSn@oL | UNITS | ®ATE | RATE | RATE | RATE | RATE
.l'-'.'"‘"'"""""“"’""‘""""'."".-."""""""""I""""'.""l se ll i I lI.l'.'..'...'
| ARG : | | | | | | | |
A | *GASOLINR® I | | | | | | |
B | SPEC GRAV VAP-AIR MIX | INPUT | sG¢ | | 201 | 2.1 | 2.811 | 2.911 | 2.9
C | SPEC WT VAP-AIR MIX | (SBE NOTE b) |Ws\Wsav| LBS/CU FT | 0.200 | 0.200 | 0.200 | o0.208 | 0.200
D | ABS VISCOS. VAP-AIR MIX | INPOT (SEE NOTE ¢) | u | CENTIPOISE | 0.01%0 | 0.01% | 0.0190 | 0.01% | 0.0190
e | . | D*2.098-5 [ = | ® SEC/FT*2 | 3.97B-07 |).97B-07 [3.97B-07 |3.97K-07 |3.97R-07
| BARGE ; | | [ | | - | |
P | VGR*MAX ALLOW TRANS RATE | INPUT | | BBL/HR ~ | 6250 | €250 6256 | 6250 |. 6250
G | ¥ OF VGR*MAX ALLOW TRANS RATE | Xt P | reg | BBL/HR | 1250 | 2500 3780 | $000 | 6250
R . | G*42/60 L * GAL/MIN | 7S | 1750 2625 | 3500 | 4375
1 . | H/(7.48°60) | | cu rr/sec | 1.950 | 3.099 | S.049 | 7.799 | 9.748
| sHORE CoverECTION [ | | [ | | | |
J | SETTING | INPUT | P2 | PSIG | 9.5 | 0.5 | 0.5 | 0.5 | 0.5
k| . | J +14.7 | LI PSIA | 15.2 | 15.2 15.2 | 15.2 | 18.2
L | ] | K*144 L I | PSFA |l 2108.8 | 2188.8 2186.8 | 2188.8 | 2108.9
|VAP RRCOV‘Y PIPING: SBCTION I | ' | | | { o | [
M | IRSIDE DIAMETER | INPUT | 1 | INCKES | 7.981 | 7.9 7.981 | 7.%01 | 1.9
N | . | M/12 I FEBT | ©0.6651 ] 0.6651 | 0.6651 | 0.6651 | 0.6651
0 | INSIDE ARERA | 3.14159°N"2/4 [ 7 W sQ FT | 0.3¢74 | 0.347¢ | 0.3474 | 0.3474 | 0.3474
P | ROUGHNESS OF PIPE | INPUT | e | FEET | 0.00015 | 0.00015 | 0.00015 | 0.0001S | 0.0001S
Q | LENGTH | INPUT (SEENOTE &) | L | FEET | 280 | 280 | 280 | 280 | 282
| NALYSIS: SECTION I | I | | | | |
| VELOC.THRU VAP REC PIPING | 1/0 Poov o) FT/SEC | S.61 | 11.22 | 16.84 22.45 | 28.06
| CORPF.:HEAD LOSS, ENTRANCE | INPUT | x | i 0.5 | 0.5 | 0.5 0.5 | 0.5
| COEPP.:HRAD LOSS, BENDS | INPUT (SEE NOTE e} | KB | | 0.972 | 0.972 | 972 0.972 | 0.972
| WO. or BRMDS | INFOT | N | | 9 | 9 | ] 9 | 9
| CoBPP.: HRAD LOSS, VALVE | INPOT S ' | 0.65 | 0.65 | 0.65 0.65 | 0.65
| CORPF.:HEAD LOSS, EXIT | INPUT ([N~ S | 0| 0 | 0 0| 0
| HEAD 1LOSS: ENTRANCE |  S*(R*2/2°32.2) | HKE |[FT PROD. (GAS)| 0.245 | 0.978 | 2.201 3.912 | 6.111
| HRAD LOSS: BENDS . | U*T*(R"2/2%32.2) | HB |FT PROD. (GAS) | 4.279 | 17.116 | 38.512 68.465 | 106.977
| HRAD LOSS: VALVE | Ve (R%2/2932.2) ' HV |FT PROD. (GAS}) | 0.318 | 1.271 | 2.861 5.086 | 7.947
| HEAD LOSS: EXIT W¥ (R*2/2°32.2) HX |FT PROD. (GAS) | 9.000 | 0.000 | 0.000 | 0.000 | 0.000
| REYWOLDS NO. i R*N*C/B*32.2 | R | | 6.088+04 |1.22B+05 |1.82B+05 |2.438+05 |3.04B+05
| RELATIVE ROUGHNESS | P/N | e/ | | 0.000226 |0.000226 |0.000226 |0.000226 |0.000226
| MOODY DIAG FRICTION FACTOR | INPOT | £ | | 0.02131 | 0.01892 | 0.01703 | 0.01719 | 0.01676
| HRAD LOSS: PIRR |DD® (Q/N) * (R*2/2%32.2)| HP |PT PROD. (GAS) | 4.308 15.579 | 33.045 56.627 | 86.252
| HRAD LOSS: TOTAL | X+Y+Z+AA+EE | HL |PT PROD. (GAS)| 9.230 34.945 | 76.618 | 134.090 | 207.289
VAP RECOV'Y PIPING: SECTION II | | | | | |
M IRSIDE DIAMETER | INPUT i 1 | INCHES | 1.0B-14 | 1.0B-14 | 1.0B-14 | 1.0B-14 | 1.0E-14
N . | M/12 L FEET | 0.0000 | 0.0000 0.0000 | 0.0000 | 0.0000
0 | INSIDE ARRA | 31.14159°N"2/4 | A sQ FT | 0.0000 | 6.0000 0.0000 0.0000 | o0.000C
P | ROUGHNESS OF PIPE | INPUT | e FEBT | ©0.00018 | 0.00015 | 0.00015 | 0.00015 | 0.00015
Q | LEWGTH | INPOT (SEE NOTE d) | L | FEET | 0 0 0 0| 0
ANALYSIS: SECTION II | | I | | |
R VELOC.THRU VAP REC PIPING | 1/0 | v [ PT/SEC | n-'-'.-a|--"-n-t teseeevee .""""I.""""
S | CORFP.:HEAD LOSS, ENTRANCE | INPUT | & | | 0| 0 0| o | 3
T | CORPP.:HBAD LOSS, PER BEND | INPUT (SEE NOTE e) | XB | | 0.000 | 0.000 0.000 | 0.000 | 0.000
T | WO0. oF BEMDS | INPUT | N | | 1.0B-11 | 1.0B-11 | 1.0B-11 | 1.0B-11 | 1.0B-11
vV | CORPP.:HEAD LOSS. VALVE | INPUT | xv | | 0| 0| 0| 0| 3
¥ | CORFP.:HRAD LOSS, EXIT | INPUT | & | | o | 0 0 o | )
I | HEAD LOSS: ENTRANCE [ S*(R*2/2¢32.2) | HB |PT PROD. (GAS)| 0.000 | 0.000 0.000 0.000 | 0.000
Y | HEAD LOSS: BRMDS | O*T*(R®2/2%32.2) | HB |FT PROD. (GAS)| 0.000 | 0.000 0.000 0.000 0.000
Z | HEAD LOSS: VALVE | Ve (R*2/2932.2) | HV |PT PROD. (GAS) | 0.000 | 0.000 0.000 | 0.000 0.000
AA | HRAD LOSS: EXIT | We (R*2/2%32.2) | HX |FT PROD. (GAS)| 0.000 | 0.000 0.000 0.000 0.000
B | REYNOLDS NO. | RYNeC/R*32.2 | R | | N/A | N/ N/A N/A N/A
X | RELATIVE ROUGHNESS | P/N | e/D | 1.6B+¢11 | 1.8Bell | 1.8B+11 | 1.8Be¢ll | 1.8B«11
0 | MDODY DIAG PRICTION PACTOR | INPUT | £ | N/A | w/a /A n/A N/A
EX | HEAD LOSS: PIPE |DD® (Q/N) * (R“2/2%32.2)| HP |FT PROD. (GAS) | 0.000 | 0.000 | 0.000 0.000 0.000
PP | HERAD LOSS: TOTAL | X+YeZ+¢AA+EE | HL |PT PROD. (GAS) | 0.000 | 0.000 0.000 0.000 0.000
Tto| HEAD LOSS: GRAND TOTAL | FP(I) ¢ FR(II) | HLtot |FT PROD. (GAS) | 9.230 | 34.94% 76.618 | 134.090 | 207.289
3G | PRESSURE @ TANK | (SER NOTE f) T - S PSPA | 2190.72 | 2196.07 | 2204.73 | 2216.68 | 2231.91
o | . | GG/144 | = PSIA | 15.21 | 15.28 | 1s 31 | 18.39 15.50
Iz | . | HH-14.7 | e PSIG | 0.51 | 0.55 1 0.69 0.00
| (.1 -P2)/ P1 | {HH-K) /HH | | 0.1%} 0.3% o 1t1 1.3% 1.9%
KX | (P1 -P2) /Pl < 10% 27 | | | | YBS |1Rs RS | s YRS
P | (P1-72) | (11-9) | | PSI |  0.0133 |
| !

0.0505 | 0.1106 | 0.1936 | 0.2994
I
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DATA FOR VAPOR-AIR MIX PRESGURE DROP VS LIQUID TRANSFER RATE | ¥ | 40 | € | 80 | 100
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CONNECTION | PERCENT | PERCENT | PERCENT | PERCENT | PERCENT
CAROO = *QGASOLINE® VGR « 1.35 | VORMAX | VGROMAX | VGROMAX | VGR*MAX | VGROMAX
PRESSURE AT VESSEIL VAPOR COMNECTION IS ASSUMED « 0.0 PSIG <<= * | TRANSFER | TRANSPER | TRANSPER | TRANSFER | TRARSTER
| ITEM | DATA *SOURCE® | syMmoL | WNITS | BATB | RATE | RATE | RATE | WATS
l.I.-....-.....-..-...I...II.-'..-1. - Ild--l - I.....--I-Iiliﬂi I l I |
| cARGO : | I | | | | | |
.+ | "GASOLINE® | | | | | | | |
8 | SPEC GRAV VAP-AIR MIX | INPUT | s¢ | | 2.911 | 2.911 | 2.%11 | 2.911 | 2.9
C | SPRC WT VAP-AIR MIX | (SEE NOTE b) |We\Wsav| LBS/CO FT | 0.201 | ©0.201 | 0.201 | 0.201 | 0.2%:
D | ABS VisScos. m AIR MIX |INPUT (SEE NOTE ¢) | u | CENTIPOISE | 0.0190 | 0.0290 | 0.0290 | 0.0190 | 0.013%
[ I | D*2.09E-5 | < | # ssc/rr‘z | 3.978-07 |3.97B-07 [3.978-07 |3.97B-07 |3.97B-0?
| | | | | | |
r | nu\x ALLOW TRANS RATE | INPUT I 2 nx./m | %350 6350 | 6280 | 6250 | 6250
G | ¥ OP VGR*MAX ALLOW TRANS RATE | xbv*p | Feg | BBL/HR | 1250 2500 | 3780 | $000 | 6250
H | . | G®42/60 | - GAL/MIN 7S 1750 | 2638 | 3500 | 4375
T | . | H/(7.48°60) | = CU PT/SBC 1.950 3.899 | S.849 | 7,799 | 9.748
| smoRE CorerBCTION | | | | |
J | SETTING | INPUT | P2 | psSiG 0.0 0.0 | 0.0 | 0.0 | 0.6
K | ' | J +14.7 | . | PSIA | 14.7 4.7 | 14.7 | 14.7 | 14.7
L | . | K*144 | PSPA | 2116.9 2116.8 | 2116.6 | 2116.8 | 2116.8
|VAP RECOV'Y PIPING: SECTION I | | 3 { | | |
M | INSIDE DIAMETER | INPUT | 1D INCHES 7.961 |  7.981 |  7.981 | 7.e81 | 7.98:
N | s | M/12 | = FEET 0.6651 | 0.6651 | 0.6651 | 0.6651 | 0.6651
0 | IRSIDE AREA | 3.14159°N"2/¢ (. 7 sQ FT 0.347¢ | 0.3474 | 0.36¢74 | 0.347¢ | 0.347%4
P | ROUGHNESS OP PIPE | INPUT | e | PEET 0.0001S | 0.00015 | 0.00015 | 0.00015 | 0.0001S
2 | LEWGTH | INPUT (SEENOTE Q) | L | FEET | 200 | 200 | 280 | 200 | 282
|NGLYSIS: SECTION 1 | | | | | | | |
R | VELOC.THRU VAP REC PIPING | 1/0 I v | FT/SBC | S.61 | 11.22 | 16.84 | 23.45 | 28.:¢
S | COEFP.:HEAD LOSS, ENTRANCE | INPOT | k& | | 0.5 | 0.5 | 0.5 | 0.5 | 9.5
T | CORFP.:HRAD LOSS, BENDS | INPUT (SEE NOTE e) | KB | | 0.972 | 0.972 | o0.972 | 0.972 | 0.972
g | WO. OF BENDS | INPUT | ~§ | | 9 | 9| 9 | 9 | 9
V | CORPP.:HBAD LOSS, VALVE | INPUT | kv | | 0.65 | 0.65 | 0.65 | 0.65 | 0.65
¥ | CORPP.:HEAD LOSS, EXIT | INPUT | & | | 0| 0| 0| 0| )
2 | HRAD LOSS: ENTRANCE | S*(R“2/2932.2) | HE |PFT PROD. (GAS) | 0.24¢5 | 0.978 | 2.201 | 3.912 | 6.113
' Y | HRAD LOSS: BENDS | U*T*(R%2/2°32.2) | HB |PT PROD. (GAS}| 4.279 | 17.116 | 38.512 | 68.465 | 106.977
Z° | HRAD LOSS: VALVE | Ve (R"2/2¢32.2) | HY |FT PROD. :iGAS) | 0.318 | 1.271 | 2.861 | 5,086 | 7.%47
M | HEAD LOSS: EXIT i We (R"2/2%32.2) | HX IFT PROD. iGAS) | 0.000 | 0.000 | 0.000 | 0.000 | 9.3¢:
88 | REYNOLDS NO. | R*N*C/E*32.2 | R | | S5.88B¢04 [1.18B+05 |1.76B+05 |2.3SB+05 |2.94B05
CC | RELATIVE ROUGHNESS | P/N | e/D | | 0.000226 |0.000226 |0.000226 |0.000226 |0.000226
2 | MDODY DIAG FRICTION FACTOR [ INPUT | £ | | 0.02145 | 0.01918 | 0.01797 | 0.01728 | 0.01682
Y | HEAD LOSS: PIPE |DO® (Q/N)* (R*2/2¢32.2)| HP |PT PROD. (GAS) | €.416 | 15.795 | 33.304 §6.920 | 86.572
' | HRAD LOSS: TOTAL | X+Ye2+AA+EE | HL |PT PROD. (GAS) | 9.258 | 35.161 | 76.877 | 134.363 | 207.609
| VAP RECOV’Y PIPING: SECTION II | | | | | | |
M | INSIDE DIAMETER | INPOUT | i | INGHES | 1.08-14 | 1.0B-24 | 1.0B-1¢ | 1.0B-14 | 1.0B-14
LA B | M/12 L | PEET [ 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.000¢C
O | INSIDE AREA | 3.14159°N"2/4 [ ¢ W sQ FT | ©.0000 | @.0000 | 0.0000 0.0000 | 0.0000
? | ROUGHMESS OF PIPE | INPUT | e | FEET | ©0.00015 | 0.00015 | 0.0001S | 0.00015 | 0.0001S
Q | LoGTR | INPUT (SEE NOTE d) | L | FEET | 0| o | 0 0| b
| AMALYSIS: SECTION II | | | | | | |
R t VEIOC.THRU VAP REC PIPING 1 1/0 | v | PT/SEC | tl'l."'tl...""'.l't"'."'Tt'..'.'..It".""-
S | CORFP.:HRAD LOSS, ENTRANCE | INPUT | k& | | 0| 0| 0 | 0| 3
T | CORFF.:HEAD LOSS. PER BEND | INPUT (SEENOTE e} | XB | | 0.000 | 0.000 | 0.000 | 0.000 | 0.00¢
7 | wO. OF BENDS | INPUT [ | 1.0B-11 | 1.0B-11 | 1.0B-11 | 1.0B-11 | 1.08-1:
V | CORFP.:HRAD LOSS, VALVE | INPUT | xv | | 0| 0| o | 0| 3
W | COBPP.:HEAD LOSS, EXIT | INPOT | e | | 0| 0| o | 0| )
X | HEAD LOSS: ENTRANCE | S*{R"2/2%32.2) | HB |FT PROD. (GAS) 0.000 | 0.000 | o0.000 | 0.000 | 0.000
Y | HRAD LOSS: BENDS | Ue*T®(R“2/2%32.2) | KB |FT PROD. (GAS) 0.000 | 0.000 | 0.000 | ©0.000 | 0.00¢
Z | HEAD LOSS: VALVE | Ve (R®2/2232.2) | HV |PT PROD. (GAS) 0.000 | 0.000 | o0.000 | ©0.000 | 0.000
AA | HEAD LOSS: EXIT | We(R*2/2932.2) | HX |FT PROD. (GAS) 0.000 | 0.000 | ©.000 | 0.000 | 0.069
B8 | REYWOLDS NO. | ReNeC/E*32.2 IR | N/A | N/A | w®/a | wa | . /A
2C | RELATIVE ROUGHNESS | P/N | e/D | 1.8B+11 | 1.0Ee1l | 1.8Bell | 1.0Bell | 1.8Bell
OO0 | MOODY DIAG FRICTION FACTOR | INPUT | £ | N/A N/A | N/ | w/A | N/A
ER | HRAD 1LOSS: PIPE |DD* (Q/N) * (R°2/2%32.2)| HP |PT PROD. (GAS) 0.000 0.000 | 0.000 | 0.000 | 0.000
F? | HEAD LOSS: TOTAL | X+¥+Z+AAGEE | HL |FT PROD. (GAS) 0.000 0.000 | 0.000 | 0.000 | 0.93c0
“Pro| HRAD LOSS: GRAND TOTAL | PF(I) + FF{II) | HLtot |PT PROD. (GAS) | 9.258 | 35.161 | 76.877 | 134.383 | 207.623
3G | PRESSURE @ TANK | (SEB NOTE ¢) | P11 | PSFA | 2118.66 | 2123.87 | 2132.26 | 2143.83 | 2158.55
HH | : | GG/144 | PSIA 14.71 | 14.75 | 14.01 | 14.89 | 14.99
1 | . | HH-14.7 | = | PSIG 0.01 0.05 | 6.11 | 0.19 | 0.29
JJ | (P2 - P2) / P1 | (HH-K) /HH i | 0.1% 0.3%] 0.7%| 1.3%] 1.9%
KX | (P1 -P2) /P1 < 10% ?? | | | RS YES | rBS | YRS | YRS
P | (P1-P2) } (11-3) | | pPSI | o.0129 0.0491 | 0.2074 | 0.1877 | o0.2%00
-..l------------------------------- -----------..--------l-------i------qou-----; LT T ! ] | rr Ll
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DATA POR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFIR RATE
PROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CONNECTION
*GASOLINE®

PRESSURE AT VESSEL VAPOR COMNECTION IS ASSUMED «

ITEM

a].I-.--.---....----.---l....-...|u.-a.----..--.--l----

| CARGO :
"GASOLINE®

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

HEAD LOSS' TOTAL

INSIDE DIAMETER

AMALYSIS: SECTION II
VELOC.THRU VAP REC PIPING

(P - P2) / P1

(Pl -P2) /P1 < 10%

(P1-P2)

L L L e e L e e s

DD* (Q/N) * (R*“2/2%32.

DATA °SOQURCE®

{SEE NOTE b)

INPUT (SEE NOTE c)

D®2.09B-5

INPUT
xtep
G*42/60

H/(7.48260)

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)
INPOUT
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)

INPUT
INPUT (SEE NOTE e)

S*(R"2/2%32.2)
U*Te (R“2/2¢32.2)
Ve (R*2/2932.2)
W* (R%2/27%32.2)
Re*N*C/E*32.2
P/N
INPUT

X+Y+Z+AAEE
FP(I}) « PP(I1)
(SEE NOTE £)
GG/144
HH-14.7
(HH-X) /HH

(I1-J)

2)

|
|

|
|
|
I
|
|
|
|
J
|
|
|
|
I[
|
|
|

|
|
|

|
|
|
|
|
|
|
|
|

[
I
|
|
|
|
|

|
|
|
|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
[
|

| 20 60 | o0 | 100
| PERCENT PERCENT | PERCENT | PERCENT
V@R - 1.25 | VGRUMAX VGR*MAX | VGR'MAX | VGROMAX
<0.5 PSIG <--- ¢ | TRANSFER TRAMSPER | TRANSPER | TRANSFER
| SYMBOL | wITs | RATE MTE | RATE | RATE
|¢-¢--..|. I r Il'll.-l.-
| | | |
| | | |
G | | 2.911 2.911 | 2.911 | 2.911
We\Wsav| LBS/CU FT | 0.194 0.19¢ |  0.194 | 0.194
u | CENTIPOISE | 0.0190 0.0190 | 0.0190 | 0.0190
* | o sec/FT2 | 3.972-07 |3.978-07 |3.978-07 |3.978-07
| | | |
r- | BAL/HR | 6250 6250 | 6250 | 6250
Feg | B8L/HR | 1250 3750 | 5000 | 6250
* | GAL/MIN | 07s 2625 | 3500 | 4375
. } U PT/SEC | 1.950 5.049 i 7.799 | 9.748
| |
P2 | PS1G | -0.§ -0.5 | -0.5 | -0.%
LI PSIA | 14.2 14.2 | 14.2 | 4.2
C | PSPA | 2044.9 2044.8 I 2044.8 | 2044.8
| | |
I | INCHES | 7.901 7.981 | 7.901 | 7.981
* FRET | 0.6651 0.6651 | 0.6651 | 0.6651
A | sQ FT | 0.3¢474 0.3474 | 0.3474 | 0.3474
e | FEET | 0.00015 0.0001S | 0.0001% | 0.0001%
L | FEET | 200 280 | 280 | 280
| | | |
v ] FT/SEC | 5.61 16.84 | 22.45 | 28.06
xE | | 0.5 0.5 | 0.5 | 0.5
B | | 0.972 0.972 | 0.972 | 0.972
N | | 9 9 | 9 | 9
xv | 0.65 0.65 | 0.65 | 0.65
x | (] 0 | | 0
HE |FT PROD. (GAS)| 0.245 2.201 | 3.912 | 6.113
HB |FT PROD. (GAS) | 4.279 38.512 | 68.465 | 106.977
HV  |PT PROD. (GAS) | 0.318 2.861 | 5.086 | 7.947
KX |FT PROD. (GAS) | 0.000 0.000 | 0.000 | 0.000
R | S.68B+04 1.70B+05 |2.27R+05 |2.848+05
e/D | 0.00022¢ 0.000226 |0.000226 |0.000226
£ . | 0.02159 0.01797 | 0.01737 | 0.01689
HP |FT PROD. (GAS)| 4.446 33.304 | 57.233 | 86.910
KL |PT PROD. (GAS) | 9.287 76.877 | 134.697 | 207.947
| | | |
I | INCHES | 1.0B-14 1.0B-14 | 1.0B-14 | 1.0B-14
U FEET | 0.0000 0.0000 | 0.0000 | 0.0600
IA sQ PT | o.0000 0.0000 | 0.0000 | 0.0000
e FEBT | 9.00015 0.00018 | 0 oooxs | 0.0001s
L FEET | 0 0 0| ]
v : FT/SEC l seerceens teeseeeRY ".".l"ltl.."."
E | | ] 0 o | 0
B | | 0.000 0.000 0.000 | 0.000
N | 1.0B-11 1.08-11 | 1.0B-11 | 1.0B-11
v | 0 0 0| 0
x | | ° 0 0| 0
HE |FT PROD. (GAS) | 0.000 0.000 0.000 | 0.000
HB |FT PROD. (GAS) | 0.000 0.000 0.000 | 0.000
HV  |PT PROD. (GAS) | 0.000 0.000 0.000 | 0.000
HX |PFT PROD. (GAS) | 0.000 0.000 0.000 | 0.000
R N/A N/A M/A | /A
e/D | 1.88+11 1.8B¢11 | 1.88¢11 | 1.8Eell
£ | N/A /A B/A | WA
HP |PT PROD. (GAS) 8.000 0.000 0.000 | 0.000
HL |FT PROD. (GAS) 0.000 0.000 0.000 | 0.000
HLtot |FT PROD. (GAS) 9.207 76.877 | 134.697 | 207.947
P1 | PSPA 2046.60 2089.74 | 2070.97 | 2085.20
L PSIA 14.21 14.30 14.38 | 4.48
LI PSIG -0.49 -0.40 -0.32 | -0.22
| 0.1% 0.7% 1.3%| 1.9%
| RS ™s YRS | rBS
| PS1 | o.0128 0.1037 | 0.1017 | 0.2805
|

.------o------l----.u-l--------------l
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DATA POR VAPOR-AIR MIX PRESSURR OROP V8

FROM MOST REMOTE CARGO

CARGO = *GASOLINE®
PRESSURE AT VESSEL VAPOR CONNECTION 1S ASSUMED «

S*(R%2/232.2)

ITRM | DATA *SOURCE® |
I.I..--.--..---.----..I ] ase
| CARGO | |
| "GASOLINE® | |
| SPEC GRAV VAP-AIR MIX | INPUT |
| SPEC WT VAP-AIR MIX | (SEE NOTE b) |
| ABS VIScos. vu-un MIX | INPUT (SEE NOTE c)
| | D*2.09E-S
| BARGE : |
| VGReMAX ALLOW mns RATE | ~  INPOUT
jtorm-mmmsun| xgep -
| | G*42/60
| . | H/(7.48%60)
| SHORE COMNECTION |
| SETTING | INPUT
| ] | J +14.7
| . | K*144
| VAP RRCOV'Y PIPING: _SBCTION I |
| IMSIDR onns'm | INPUT
| | M/12
| INSIDE AREA | 3.14159*N*2/4
| ROUGHNESS OF PIPE INPUT
| LENGTH INPUT (SEE NOTE d)
| AMALYSIS: SECTION I
| VELOC.THRU VAP REC PIPING 1/0
| COEPF.:HERAD LOSS, ENTRANCE INPUT
| CORPP.:HBAD LOSS, BENDS INPUT (SEE NOTE e)
| mo. or pENDS INPUT
| CORPF.:HEAD LOSS, VALVE INPUT
{ EXIT INPUT
|

RELATIVE RO&GHNBSS

§

READ LOSS: PIpPE
LOSS: TOTAL

VAP RECOV'Y PIPING: SECTION II
INS

IDE DIAHETER

MOLYSIS: SECTION II

(P1 - P2) / P1
(Pl -P2) /Pl <« 10% 2?2

|
|
|
|
|
|
| HRAD
|
|
|
|
|
|
|
|
|
|
|r CORPP. :HRAD LOSS, VALVE
|
|
|
|
|
|
|
:
| HEAD
|
I
|
|
|
| (P1-P2)

DIAG PRICTION PACTOR

|

|

|

|

|

|

|

|

|

|

| OeTe(r*2/2¢32.2)
| ve(r*2/2¢32.2)
| We(R*2/2¢32.2)
| ReN*C/E*32.2

| P/N

| INPUT

| DD* (Q/N) * (R*2/2%32.2)
| X+YeZ+AA+EE

|
|
|
|
|
|

INPUT
M/12
3.14159°N%2/4

[

|

|

|

|

|

|

| S*(R%2/2%32.2)

|  UerTe(R*2/2+32.2)
| ve(r*2/2+32.2)
| Me*(R*2/2932.2)
| R*N*C/E*32.2

| P/N

| INPUT

|DD® (Q/N) ¢ (R*2/2°32.2)
| X+Y+eZ+AAEE

| PRI} « FPR(ID)
[ (SEE NOTE f)

| GG/144

| HH-14.7

} (HR-K) /HH

|

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
i
|
|
|
|
|
|
|
{
|
|
I
|
|
|
|
|
|
F
|
|
|
:
|
|
:
|
|
|
|
|
|
|
|
|
|
|
|
|
(11-3 |

V8 LIQUID TRANSFER RATE
TANK TO VBSSEL VAPOR SHORX COMNTCTION

[ I

2.911
2.187
0.0190
3.978-07

6250
6350
4375
9.748

-1.0
13.7
1972.8

7.901
0.6651
0.3474

0.00015
280

28.06
0.5
0.972

9

0.65

0

6§.113
106.377
7.947
0.000
2,74B+05
0.00022¢
0.01695
87.268
208.305

.0B-1¢
0.0000
0.0000

.00015

0

1.9%
YES
0.2711

| 20 | 40 | 60 | 80 |
| PERCENT | PERCENT | PERCENT | PERCEMT |
VGR = 1.35 | VGR*MAX | VGROMAX | VGR*MAX | VGR*MAX |
<1.0 PSIG <--- ¢ | TRANSFER | TRANSFER | TRANSFER | TRANSTRR |
SYMBOL | UNITS | PRATE | RATE RATE | BRATE |
®a|ssscese|csscancs | | - | swa |
! | | | I
[ [ | | | |
sG | | 2.911 | 2911 2.911 | 2,911 |
We\Wsav| LBS/CU FT | 0.187 | 0.187 0.187 | 0.187 |
U | CENTIPOISE | 0.0190 | 0.0190 0.0190 | 0.0190 |
* | # sBC/PT*2 3.978-07 |3.978-07 [3.97B-07 |3.972-07 |
| | | |
F o BBL/HR 6250 | 6250 6250 | €350 |
Pcg | BBL/HR | 1250 | 2500 37180 | $000 |
* GAL/MIN 078 | 1750 2628 | 3500 |
* | currsse 1.950 : 3.899 5,049 7.799 |
| |
P2 | PSIG -1.0 | -1.0 -1.0 -1.0 |
| PSIA 13.7 | 13.7 | 13.7 13.7 |
=] PSPA 1972.8 | 1972.8 1972.8 1972.0 |
| | | [
ID | INCHES | 7.900 | 7.961 7.901 7.9 |
* PEET | 0.6651 | 0.6651 0.6651 0.6651 |
IA | sQ PT | 0.3474 | 0.3¢7¢ | 0.3474 0.347¢ |
e | FEET | 0.00015 | 0.0001S | 0.00015 | 0.00015 |
| A FEET | 200 | 200 280 | 280 |
[ | | | {
v o FT/SEC | 5.61 | 11.22 16.04 22.45 |
KB | | 0.5 | 0.5 0.5 0.5 |
kB | | 0.972 | 0.972 0.972 0.972 |
N | [ 9| ] 9 9 |
KV | | 0.65 | 0.65 0.65 0.65 |
x| | o 0 0 0|
HE |PT PROD. (GAS)| 0.245 | 0.978 2.201 | 3.912 |
HB [FT PROD. (GAS)| 4.27% | 17.116 38.512 | 68.465 |
HV  |FT PROD. (GAS) | 0.318 | 1.271 2.861 | 5.086 |
HX |PT PROD. (GAS) | 0.000 | 0.000 | ©0.000 | 9.000 |
R | | 5.48B+04 [1.10B+05 [1.64B+05 [2.19B+05 |
e/D | | 0.000226 |0.000226 |0.000226 |0.000226 |
£ | | 0.02174 | 0.01948 | 0.01813 | 0.01748 |
HP |PFT PROD. (GAS} | 4.477 | 16.041 33.587 | s71.570 |
HL |FT PROD. (GAS)| 9.318 | 35.407 77.160 | 135.033 |
I | | | |
| INCHES | 1.08-14 | 1.0B-14 | 1.0B-14 | 1.0B-14 | 1
| FEET | 0.0000 | 0.0000 0.0000 | 0.0000 |
I | SQ FT | 0.0000 | 0.0000 | 0.0000 | 0.0000 |
e | FEET 0.00015 | 0.0001S | © oooxs | o.ooo1s | o
L : FEET o | 0| 0 | |[
v | n/sgc .l'.'."l!."'l"":"'t't.'.;."'t"'l|‘tt¢v..vl
kB | 0| 0| o | o |
B | 0.000 | 0.000 | 0.000 | 0.000 |
N | | 1.0B-11 | 1.0B-11 | 1.0B-11 | 1.0B-11 |
kv | | 0| 0| o o |
x | 0| o | 0 0|
HE |PT PRCD. (GAS) 0.000 | 0.000 | 0.000 0.000 |
HB |PT PROD. (GAS) 0.000 | 0.000 | 0.000 0.000 |
RV |FT PROD. (GAS) | 0.000 | o0.000 | 0.000 0.000 |
HX |PT PROD. (GAS) 0.000 | 0.000 | o0.000 | o0.000 |
R | WA | WA | N/A | m/A |
e/D | 1.0B¢11 | 1.8B+11 | 1.88+11 | 1.0B+11 |
£ | n/A | wa | RAA 2/A |
HP |PT PROD. (GAS) | 0.000 | 0.000 | 0.000 0.000 |
HL  |PT PROD. (GAS] | 0.000 | 0.000 | 0.000 0.000 |
HLtot |FT PROD. (GAS] | 9.318 | 35.407 | 77.160 | 135.033 |
P1 | PSFA | 1974.55 | 1979.44 | 1987.26 un u |
* PSIA | 13,71 | 13.75 | 13.00 8 |
« i PSIG | -0.99 | -0.98 | -0.90 | -o lz |
| | 0.18%] 0.3%| 0.7%| 1.3%|
| | YRS |ras | yRS | YRS |
: pSI i 0.0121 | 0.0461 | 0.1004 | 0.17S8 |
| |



A FOR TRANSPER RATE VS PRESSURE DROP

A, 46 CFR 39.30.1 (b) REQUIRES THAT, POR GASOLINE, CRUDE OIL, AND BENZENE, FRESSURE DROP
mamunrxvmnmmmwstmnmmmmmaonnmmnssnm
CONNECTION MUST BE DETERMINED BASED ON A 50 PERCENT CARGO VAPOR AND AIR MIXTURE. PER
DALTON'S LAW OF PARTIAL FRESSURES, AND ASSUMING THE MIXTURE IS 50/50 BY VOLUME, THE SPEBCIPIC
GRAVITY OF THE MIXTURE CAN BE DETERMINED AS POLLOWS:
SGmix e { (N/2) = wMair } + [ (N/2) * Mdcargo] / (N ¢ wMair) WHERE
N = TOTAL NO. MOLECULES PER UNIT VOLUME MWair = MOLECULAR WEIGHT OF AIR
MMcargo = MOLECULAR WEIGHT OF CARGO VAPOR

SGmix = 0.5 ¢ (MMair + MMcargo) / MMair
A CORRESPONDING RELATIONSHIP IN TERMS OF SPECIFIC GRAVITY 1S:
SGmix « (SGair + SGeawgo) / 2
FOR PRODUCTS QTHER THAN THOSE CITED ABOVE, THE SPECIFIC GRAVITY OF THE MIX CAN BE DETERMINED AS:
SGmix = Wv-a, 115 / Wa,115 WHERE
Wv-a,115 = VAPOR-AIR MIX WEIGHT DERSITY, & Wa-115 < AIR WEIGHT DENSITY, BOTH AT 115 DEG F.
b. THE SPECIPIC WEIGHET OF THE VAPOR/AIR MIXTURE IS

OBTAINED BY MULTIPLYING THE SPECIFIC GRAVITY OF THB

VAPOR/AIR MIXTURE BY THE WEIGHT OF AIR AS OBTAINED

FROM THE FORMULA IN CRANE T.P. 410 (PAGE A-10) [I.B.,

W8 =(M * P} / (10,72 *T) WHERE M IS THE MOLECULAR WEIGHT

OF AIR {28.97), P IS PRESSURE IN PSIA (SEE BELOW), AND T

IS ABSOLUTE TEMPERATURE IN RANKINE (F ¢+ 460) WITH T = 118

DEGREES FAHRENHEIT PER USCG GUIDANCE.

IP (Pl - P2)/Pl < 10% THE ASSUMPTION THAT WS = Wsl » Wa2

(WITH Ws2 EVALUATED @ P2) CAN BE CONSIDERED TO BE APPROPRIATE;

OTHERWISE, A SECOND ITERATION SHOULD BE PERFORMED USING

Ws = Weav = (Wsl +Ws82)/2 (WITH Wsl EVALUATED @ P1 AND Ws2 @ pP2).
c. THE PRECISE VISCOSITY OF THE CARGO VAPOR-AIR MIXTURE IS NOT KNOWN;
HOWEVER, THE VISCOSITY OP AIR @ 100 DEGREES P IS 0.019 CENTIPOISE
(SEB CRANE T.P. 410 (PAGE A-5).
FOR PURPOSES OF THESE CALCULATIONS, ASSUMPTION THAT THE VISCOSITY
OF THE CARGO-AIR MIXTURE IS THAT OF AIR AT 100 DEGREES F IS
CONSIDERED REASONABLE.
FOR REFERENCE AND COMPARISON, REPRESENTATIVE VALUES OF ABSOLUTE
(DYNAMIC) VISCOSITY OF VARIQUS HYDROCARBON VAPOR AND NATURAL
GASES MAY BE POUND IN CRANE T.P. 410 (PAGE A-S).
*LENGTH* ISTHEDISTMCEMT‘EWSTMCMGOTMVKPOR
INLET AND THE VESSEL'S VAPOR CONNECTION, AND IS ESTIMATED
CONSERVATIVELY HIGH.

BEND HEAD LOSS ASSUMES oTY LoSS QT Loss
SECTION I: COEFF. COEFF.
TEE (THRU RUN) 3 0.60 90 DBG 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 CQOEFF.: 0.972
SBCTION II:

TEE (THRU RUN) 0 0.6 90 DEG EL L.R.O 0.75
TEE (THRU BRANCH) 0 1.8 90 DEG EL 0 K/A
OTHER 0 0.75 .45 DEG EL L.R.O 0.40
TOTAL QTY FITTINGS: 0 AVERAGE COEFF.: 0.000

BASED ON PROM DARCY'S EQUATION:
P1-P2 = Ws * £ * Leq * (V"2 / (2*G)] / D (ADJUSTED AS REQ'D FOR UNIT COMPATIBILITY)

F-7



CALCULATIONS FOR PRESSURE DROP FROM MOST REMOTE CARGO

BARGE: C9609: CONOCO, INC.;
MAX DESIGN WORKING PRESS
DESIGN TEMPERATURE

"TARGET® MAX LIQUID TRANSPER RATE
PRESSURE AT VESSEL VAPOR SHORE CONNECTION
PIPING SECTION I;

®7027* AND *7028°

VALVE LOSS (Kv)

EXIT LOSS (Kex)
PIPING SECTION II:

MOST REMOTE CARGO TANK OUTLET TO SHORE CONN
DISTANCE ENROUTE TO PV
ENTRANCE LOSS (Ke)
BEND LOSS (Kb)

-H

OTHER
TOTAL:
VALVE LOSS (Kv)
GATE
BUTTERFLY
OTHER
EXIT LOSS (Kex)
CARGO VISCOSITY
HOTES:1. LIQUID SPECIPIC GRAVITY; MOLECULAR WEIGHT OF CARGO
2. SPECIFIC GRAVITY OF CARGO VAPOR SGv
3. SATURATED VAPOR PRESSURE @ 115 F Pv,115
4. TOTAL VAPOR-AIR PRESSURE e 115 f Pt,118
5. PARTIAL VOLUME OF VAPOR @ 115 F Vv, 118
€. PARTIAL VOLUME OF AIR @ 115 P Va,11$
7. AIR WEIGHT DENSITY @ 115 P & SHORE CONN. PRESS . Wa, 115
8. VAPOR-AIR WEIGHT DENSITY ® 115 P & SHORE CONN. PRESS. Wv-a, 11§
9. VAPOR GROWTH RATE (SBE ALSO NOTE NO. 14) VGR
10. LIQUID TRANSFER RATE Ql
11. VAPOR-AIR MIXTURE FLOW RATE Qv-a
12. RBQUIRED AIR EQUIVALENT FLOW RATE Qa

PRESDRP1

TANK TO VESSEL VAPOR SHORE CONNECTION

e L L T T l---n---.--.--i‘--.-----------..------------.--.-

TEE (THRU RUN)
TEE (THRU BRANCH)

OTHER
TOTAL:

GATE
BUTTERPLY
OTHER

NOMN I.D.
ROUGHNESS

TEE (THRU RUN)
TEE (THRU BRANCH)

TABLE IV: INPUT DATA & NOTES

> = H/A  PsIG
‘118 P N
5000 BPH
1.60 PSIG ---., 15.7 PSIA
8 IN ----_ >1.D 7.9681 IN
0.00015 AREA 0.347 PT"2
280 PT
0.5
QTY LOSS COEF  TOTAL
3 0.60 1.600 90 DEG EL L
3 1.80 5.400 90 DEG EL
0 0.75 0.000 4S DEQ EL I,
9 AVG; 0.972
QTY LOSS COEF  TOTAL
. 0 0.19 0.000
. 1 0.65 0.650
. 0 N/A 0.000
1 AVG: 0.650
0
N/A IN -~ >I.D. 0.000 IN
0.00015 AREA 0.000 FT*2
. 0 FT
0
QTY LOSS COEF  TOTAL
0 0.60 0.000 90 DEG EL L
0 1.80 0.000 90 DEG BL
0 0.75 0.000 45 DEG EL L
0 AVG: 0.000
QTY LOSS COEF  TOTAL
. 0 0.19 0.000
- 0 0.65 0.000
. 0 N/A 0.000
0 AVG: 0.000
[}
0.019 CP ---.> 3_97p-07 LB SEC/FT*2
OBTAIN FROM REFERENCE SOURCE
(CARGO MW / AIR MW), OR FM REF. SOURCE

OBTAIN FROM REFERENCE SOURCE |
EST’D TO BE SAME SHORE PRESS (Ps/c}
Pv,115 / pt,115

(Pt,115 - Pv,115) / pc,1315

MWa * Pg/c Mia ~ MOLEC. WT. OF AIR
------------ - 20.97
10.72*(460+T)
((sov-Vv,lls)ov.,115]-(0.0047-7-/c)
ESTIMATED TO BE 1 + (0.25+Pv,115/12.5)

Q1 * vGrR
Qu-a*(Wv-a,115/Wa,115)" g

-R.

13,

14.

1s.

INCREMENTS FOR PERCENT OP MLTR:

1 20.0% »
2 40.0%
= 60.0% o
4. 80.0% o
5 100.0% »
€ 100.0% »
7 100.0% =

QTY LOSS COEBFF  TOTAL

1 0.7S 0.750

0 N/A 0.000

2 0.40 0.800

QTY LOSS COEFF TOTAL

0 0.75 0.000

0 N/A 0.000

' 0 0.40 0.000

USCG VAP COLLECT'N SYS.
1. NO ADD'L vCS REQMNTS ABOVE THOSE
FOR BENZENE, GASOLINE & CRUDR OIL

2. POLYMERIZES

4. POLYMERIZES & MIGHLY TOXIC
S. HIGH VAPOR GROWTH RATE
6. HIGH VAP GROWTH RATE & HIGHLY TOXIC
7. HIGH VAP GROWTH RATE & POLYMER ] ZBS
8. MORE INFO NEEDED BEFORE REQMNTS
CAN BE DETERMINED
VAR = 1.25 FOR GASOLINE, CRUDE OIL. AND
BENZENE.
NF/NC = NON- FLAMMABLE /NON - COMBUSTIBLE



BARGE: 9409 TR WE MOt A e EBOTE OGO TAMK TO VARR SHORE COMCTION

20.0% 40.0% 60.0% 80.0%  100.0%
MAX MAX MAX MAX MAX
C LIQUID LIQUID LIQUID LIQUID LIQU1D
H TRANSF TRANSP  TRANSP TRANSP  TRANSFP
(SEE "TABLE IV®" FOR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATE
I

(MLTR) {MLTR) (MLTR) (MLTR) (MLTR}

B e e
1,000 2,000 3,000 4,000 $.00¢C
CARGO {BBL/ (BBL/ (BBL/ {BBL/  (BBL/
. HR) HR) HR) HR) R)

ACETIC ACID 0.004 0.014 0.030 0.052 8.0e0
ACETIC ANHYDRIDE 0.004 0.014 0.030 0.051 0.079
ACBTONITRILE 0.003 0.013 0.028 0.048 0.074
ACRYLIC ACID 0.004 0.013 0.029 0.050 0.077
ACRYLONITRILE 0.005S 0.019 0.042 0.071 0.109
ADIPONITRILE 0.003 0.013 0.028 0.048 0.074
ALUMINGM SULFATE SOLUTION

mmmﬂmowm 0.003 0.013 0.028 0.048 0.074

AMMONIUM BISULFITE SOLN (70% OR LESS)
AMMONIUM HYDROXIDE (28% OR LESS NH3)

ANTHRACENE OIL (COAL TAR FRACTION)
BENZENE

0.008 0.028 0.062 0.108 0.166

BENZENE HYDROCARBON MIXTURES (W/ACETYLENES) (W/10% BENZENE OR MORE) 0.008 0.029 0.063 0.109 0.168
BENZENE HYDROCARBON MIXTURES (W/10% BENZENE OR MORE) 0.008 0.029 0.063 0.109 0.168
BENZENE, TOLUENE, XYLEN® MIXTURES (HAVING 10% BENZENE OR MORE) 0.008 0.029 0.063 0.109 0.168
imo-BUTYL ACRYLATE 0.004 0.015 0.032 0.055 0.084
0-BUTYL ACRYLATE 0.004 0.014 0.030 0.052 0.08¢
BUTYL ACRYLATE (SEE I1S0- ¢ N- BUTYL ACRYLATE) 0.004 0.015 0.032 0.05% 0.084
BUTYL METHACRYLATE ’ 0.004 0.014 0.030 0.082 2.073
i30-BUTYRALDEHYDE 0.007 0.028 0.061 0.106 0.163
f-BUTYRALDEHYDE 0.007 0.028 0.061 0.106 0.163
(CRUDB) 0.008 0.028 0.062 0.107 0.165

BUTYRALDEHYDE (IS0-, N-) 0.008 0.028 0.062 0.107 0.165

“AHMPHOR OIL (LIGHT)
ARBON IDE
AUSTIC POTASH SOLUTION
CAUSTIC SODA SOLUTION
CHIJ:IROBEHZM
CHLOROFORM
CHLOROSULFONIC ACID
COAL TAR NAPHTHA SOLVENT

0.004 0.015 0.032 0.056 0.08¢

0.004  0.013 0.029  0.050 .07
CREOSOTE (COAL TAR) 0.003 0.013 0.028 0.048 0.074
CREOSOTE  (WOOD) 0.003 0.013 0.028  0.048  0.07¢
RESOLS (ALL ISOMERS) 0.004 0.013 0.028  0.048  0.074

CRESOLS WITH LESS THAN S% PHENOL (SER CRESOLS (ALL ISOMERS)
CRESOLS WITH s% oR MORE PHENOL (SER PHENOL)

CRESYLATE SPENT CAUSTIC

CRESYLIC ACID, SODIUM SALT SOLUTION, SEE RESYLATE SPENT CAUSTIC

0.004 0.013 0.028 0.048 0.074

§EE&EEBBBEQSE&88322223952555SE%ESEEEESEEEEEEEEE

EHYDE 0.004 0.016 0.03s 0.060 0.093
CYCLOHEXANONE 0.003 0.013 0.028 0.048 0.074
CYCLOHRXYLAMINE 0.004 0.014 0.031 0.053 0.062
DECYL ACRYLATE (iso-, n-) 0.003 0.013 0.028 0.048 0.074
DICHLOROBENZENE (ALL ISOMERS) 0.004 0.013 0.028 0.049 0.075
1.1-DICHLOROETHANE 0.011 0.042 0.092 0.161 0.247
2,2-DICHLOROETHYL ETHER 0.004 0.013 0.028 0.048 0.07¢
DICHLOROMETHANE (ALSO XNOWN AS METHYLENE CHLORIDE)

2, G-DIGIIBROPHENOIYRCBTIC ACID DIETHANOLAMINE SALT SOLUTION

Z.Q-DIQ{I-OROPW&CBTIC ACID, DIMETHYLAMINE SALT SOLUTION DAD

2.4 -DICHLOROPHENOXYACETIC ACID, TRI ISOPROPANOLAMINE SALT SOLUTION o1

1,1-,1,2- OR 1,3- DICHLOROPROPANE DPX  0.009 0.032 0.071 0.123 0.1%¢0
L, 3-DICHLOROPROPENE DPO  0.008 0.029 0.064 0.111 0.171
DICHLOROPROPENE, DICHLOROPROPANE MIXTURES DX 0.005 0.032 0.071 0.123 0.190
2.3-D!m0m0PIONIC ACID b

DIETRANOLAMINE DBA 0.003 0.013 0.028 0.048 0.074
DIETHYLAMINE DEN  0.004 0.014 0.031 0.054 0.083
OIETHYLENETRIAMINE DET 0.003 0.013 0.028 0.048 0.074
DIETHYL ETHER, SEE ETHYL ETHER DRH

DII DBU  0.004 0.014 0.031 0.053 0.082
DIISOPROPANOLAMINE DIP 0.003 0.013 0.028 0.048 0.074
PRESDRP1

H-2



BARGE : C9809: COROCO, INC.; <7027° AND ®702¢"

(SEE "TABLE Iv* FoR APPLICABLE CONDITIONS)

DIISOPROPYLAMINE
N, N-DIMETHYLACETAMIDE
DIMETHYLETHANOLAMINE
DIMETHYLPORMAMIDE
1,4-DIOXANE
DI-N-PROPYLAMINE
ETHANOLAMINE
ETHYL ACRYLATE
SOLUTION (72% OR LESS)

DICHLORIDE
ETHYLENE GLYCOL PROPYL ETHER
2- ACRYLATE

ETHYL METHACRYLATE
Z-ITBYL‘J-FRQFTLACRGLEIH

FERRIC CHLORIDE SOLUTIONS
PORMALDERYDE SOLUTION (37% TO s50%)

IMINE
HYDROCHLORIC ACID SPENT (15% OR LESS)

ISOPENTALDEHYDE (MIXED ISOMERS) (SEg VALERALDEHYDE (ISO-, N-}

ISOPRENE

METHYL

2- INE
alpha -METHYLSTYRENE
MORPHOLINE

NITRIC ACID (70% OR LESS)
NITROPROPANE (-1, OR -2)

OCTYL NITRATES (ALL ISOMERS)

oLETM

PENTACHLOROETHANE

1, 3-PENTADIENE

PERCHLOROETHYLENE (SAME AS TETRACHLOROETHYLENE)
PHOSPHORIC ACID

PROPANOLAMINE (iso-, n-)
PROPIONIC ACID
is0-PROPYLAMINE

SODTOM ALUMINATE SOLUTION
SODIUM CHLORATE SOLUTION {50% OR LESS)
SOOIUM DICHROMATE SOL'N (70% OR LESS)

SODIUM HYDROXIDE SOLUTION (SEE CADSTIC SODA SOLUTION)

EELI LRI FREFETE:

334

g
g

SERBANCAINANGY sfsEny puys

 F-

-
]
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TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTR CARGC TANX TO VAPOR SHORE COMNECTICN

20.0% 40.0% 60.0% 80.0% 100.°t
MAX MAX MAX MAX MAX
LIQUID LIQUID Ligurp LIQUID LIQUID
TRANSF  TRANSP  TRANSP TRARSP  TRANSF
RATE RATE TR RATE RATE

HR) HR) HR) HR) HR)

0.006 0.022 0.048 0.085 0.130
0.004 0.013 0.028 0.049 0.076
0.004 0.014 0.030 0.082 0.079
0.004 0.013 0.029 0.050 0.07¢
0.004 0.017 0.036 0.062 0.096
0.004 0.016 0.036 0.062 0.095
0.003 0.013 0.028 0.048 0.074
0.00S 0.018 0.038 0.067 0.103
0.008 0.032 0.070 0.121 0.187
0.004 0.016 0.034 0.059 0.091
0.004 0.014 0.031 0.054 0.082
0.003 0.013 0.028 0.048 0.0723
0.004 0.014 0.030 0.0852 0.282
0.006 0.023 0.050 0.086 0.132
0.004 0.015 0.032 0,055 0.085
0.003 0.013 0.020 0.048 0.074
0.004 0.014 0.030 0.081 0.079
0.004 0.01¢6 0.034 0.058 0.09¢
0.004 0.013 0.028 0.049 0.076
0.003 0.013 0.028 0.048 0.274
0.004 9.018 0.032 0.056 3.085%
0.004 0.013 0.028 0.049 0.07s
0.003 0.013 0.028 0.048 0.07¢

0.004 0.013 0.028 0.049 0.075

0.019 0.072 0.158 0.277 0.428

0.004 0.014 0.031 0.05¢ 0.083
0.006 0.022 0.047 0.082 0.126
0.003 0.013 0.028 0.048 0.074
0.004 0.013 0.028 0.049 0.07s
0.004 0.013 0.029 0.050 0.07s
0.00s 0.018 0.038 0.066 0.103
0.004 0.014 0.030 0.052 0.08¢
0.004 0.014 0.030 0.052 0.080
0.004 0.014 0.031 0.054 0.083
0.004 0.018 0.032 0.056 0.086

0.004 0.014 0.030 0.053 0.0812
0.003 0.013 0.028 0.048 0.074

0.014 0.081 0.112 0.197 0.304

6.003 0.013 0.028 0.048

[=]

.074¢

0.003 0.013 0.028 0.048 0.073
0.004 0.013 0.028 0.048 0.074
0.004 0.013 0.028 0.048 0.07¢
0.004 0.013 0.02% 0.0s0 0,07s
0.017 0.063 0.138 0.241 0.373
0.008 0.031 0.068 0.119 0.183
0.004 0.015 0.033 0.057 0.087



TABLE V: SUMMARY OF PRESSURE DROP FROM MOST

REMOTE CARGO TANX TO VAPOR SHORE CONNECTIOR
BARGE:  ¢9809: cavoco, Wi Tt M rr02ee RENOTE OGO TANK T0 v ol e ey
20.0% 40.0% 60.0% $0.0% 100.0%

MAX MAX MAX MAX MAX

€ LIQUID LIQUID LIQUID LIQUID LIQUID
H TRANSF TRANSF TRANSP TRANSF  TRANSP

(SEE *TABLE IV* POR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATE
I (MLTR) (MLTR) (MLTR) (MLTR) (MLTR)
s ____________________________________________
1,000 2,000 3,000 4,000 5,000
CARGO (BBL/  (BBL/  (BBL/  (BBL/  (mBL/
HR) HR) HR} * HR) HR)
B T T S L T T O e o o e e e
SODIUM HYPOCHLORITE SOL'N (15% om LESS) Sup
SODIUM SULFIDE, HYDROSULPIDE SOLUTIONS (H2S 15 PPM OR LESS) SSH
SODIUM SULPIDR HYDROSULPIDE SOLUTIONS (15 PPM<H28<200 ppw) 881
SODIUM SULFIDE HYDROSULPIDE SOLUTIONS (H2S GREATER THAN 200 ppm) 887
SODIUM THIOCYANATE SOLUTION (564 OR LESS) STS
STYRENE STY 0004  0.014 0.030 0.052 o.079
SULFURIC ACID SPA  0.003  0.013  0.028  0.048 0. 074
SULFURIC ACID, SpENT SAC  0.003  0.013  0.028 o0.048 0 .073
11,2, 2- TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE) TEC
PENTAMINE TTP  0.003  0.013  0.028 0.048 0.073
TETRAHYDROPURAN THF  0.005  0.020 0.044  0.076 g0.117
1,1,2-TRICHLOROETHANE (VINYL TRICHLORIDE) TM  0.004  0.016  0.035 0.060 o 093
TRICHLOROETHANE (SEg 1,1, 2-TRICHLOROETHANE)
TRICHLOROBTHYLENE TCL 0.007  0.024  0.053  0.092 .142
}+2.3 -TRICHLOROPROPANE TN 0.004  0.013 0,029 0.050 g g79
TRIETHANOLAMINE TEA  0.003  0.013  0.028 0.048 0. g74
TRIETHYLAMINE TEN 0.005  0.019  0.041  0.071 g 110
TRIETHYLENETETRAMINE TET  0.003  0.013  0.028 0. 048 0.074
UREA, AMMONIUM NITRATE SOL‘N (CONTAINING MORE THAN 2% Mi3) s
VALERALDEHYDE (igo-, n-) 0.006  0.024  0.052 0.093 o.140
E (iso-) IVA  0.006 0.024 0,052 0.091 0.140
VALERALDEHYDE (n-) VAL 0.003  0.013  0.028  0.048 0. 974
VANILLAN BLACK LIQUOR (FREE ALKALI CONTENT 3% OR MORE) VBL
VINYL ACETATE VAM 0.007  0.026  0.05¢ 0.098  o0.15;
VINYLTOLURNE VNT 0.006  0.013  0.026 0.045 0. 075

PRESDRP1



BARGER : C9909. CONOCO, Ine. ; *7027° AMD *7024°

(SKE °TABLE rve FOR APPLICABLE CONDITIONS)

CARGO

csmm»rommmuzsz

METHYL -
J.Q-DIMMACITIC ACID, DIMETHYLAMINE SALT SOLUTION (70% OR LESS)
T ll;l.l-TRICHIOROETHANEJ
ALKYLEEWZENE
AHI!DITHYLPIPERAZLNE

BENZENE RAFPINATE (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE)
BENZENR

CHLORIDE
BEWZYL, ACETATE
BENZYY, CILoRIDE (STABILIZED)
BUTAECE,
SUTYL ITMRR (n-)
axIDE 1,2-)
BOTYRIC ACTD
CARBOLIC ACID
IC ACID (sow oR LESS)
mmmrzmc ACID (2- oR 3-)
(m-)
Gllﬂlﬂ!ﬂtﬂlll (o~}
C!ﬂ&!!ﬁ!tﬂdﬂlll p)
CIIGIBTULUI!IS (MIXED ISOMERS)
REOSOTR (ALL ISOMERS)
CRESYLIC ACID TAR
CYCLOHRPTANE

CYCLONEXAmONE, CYCLOHEXANOL MIXTURE

CYCLoHmY YL ACETATE

CTCIQPIITIDI!HB. STYRENE, BENZENWE MIXTURE
PENTANE

STIAROL (gee ethyl alcohol)
FTHYL BRceqDg

FINYL TERT-3UTYL ETHER
ETRYLAMINRE

xX
“

TABLE V:

REMOTE

SEssasssssssan e

20.0%

opp

JBE8%

[
o

nE

§ B % 530233939929920533 &

38 AgE

5§ §E

MAX
LIQUID
TRANSP

RATR

0.009
0.008

0.006
0.004

0.008
0.003
0.003
Q9.004

0.004
0.008
0.004
0.004
0.003
0.003
0.004
0.004
0.004
0.004
0.003
0.003
0.004
0.004
0.003
0.008
0.0112
0.003

0.004

0.003
0.004

0.007
0.024
0.007
0.003
0.00s
0.004
0.00s

0.008

40.0%

MAX
LIQUID
TRANSP

0.

0.

9.
0.

032
Q19

024
018

.028

.013

.026
.090
.026
.013
.017
. 014
-017

.018

X
LIQUID
TRANS?

RATE
(aTR)

3,000
(88L/
)

0.071
0.042

0.0s2
0.032

0.062
0.02¢
0.020
0.028

0.030
0.068
0.028
3.028
0.028
0.028
0.030
9.030
0.028
0.031
0.028
0.028
0.035
0.033
0.020
0.062
0.088
0.028

0.020

0.028
0.029

0.087
0.199
0.056
0.028
0.03¢
0.030
0.037

0.039

§0.0¢

SUMMARY OF PRESSTRE DROP PROM MOST
CARGO TANK TO VAPCR SHORE CONNECTION

T

100 v
MAX
LIQuiC
TRANSF

80.0%

MAX
LIQUID
TRANSF

0.123

0.073 .

0.090
0.056

0.108
0.048
0.048
0.049%

0.053
0.118
0.048
0.048
0.048
0.048
0.051
0.0851
0.049
0.054
0.048
0.048
0.060
0.0s7
Q.048
0.108
0.185
0.048

0.049

0.048
0.080

0.099
0.348
0.097
0.048
0.063
0.052
0.064

0.068

o Qoo

(=]

o

o oo

(=]

OOOODQOOOOOOOO(J('JQO

.162
07z
074
.078

o8:

.18z

o2Te

N

B ]

074

.074
.075
.073

07¢

.08z
.0°¢

o o
w0 .)
G

N oo
[PRRT Jperar=y
w - ey

©
~3
[y

[+]
~
(13

.07¢
.07¢

.152
.833
-143

074
.097

.079



MRGE: 9409, CONOCO, INC.. <7027 app WA isen S e e e S e e e s

H TRANSF  TRANSP TRANSP  TRANSP TRANSP
(SEE *TABLE Ive FOR APPLICABLE CONDITIONS) R RATE RATR RATE RATE RATZ
I

CArGo 3L/ (BBL/ L/ (mmr/  aagy
* HR) H®) R) _ HR) B®)
""""'""---4- ----------------------------------------------------- A L X T P '.'..-...... ----------- B L
METHYL STYRENE
METHYL STYREWE, INDENES, ALKYLBENZENE MIXTURES MIA
METHYLCY: MCY 0,008 0.018 0.040 0.070  0.107
'ETHYLHEXANE (Shme A HEPTANE)
MONOETHARD MEA  0.004 0.013 0.020 0.048 0.074
HONOT SOPROPAROLAMINE 0.004 0,013 0.020 0.049 0.075
(MOLTERN) NTM 0,003 0.013 0.028 0.048 0.074
NEODECANOIC Actp NEA  0.003 0.013 0.028 0.048 0.974
nnrwnncrrrc ACID MAA
NITROPHENOL (MOLTEN) NTP
NITROPROPANE (g04) NITROETHANE (40%) mixTuRE N 0.004 0.015 0.033 0.056 0.c87
NITROTO fo-,p-) NIT 0.003 0.013 0.028 0.048 0.07%4
PARALDEYD POH 0.012  0.045 0.099 g g1 9,267
POLYGLYCERINE, soprum SALT SOLN (CONTAINING 3% oR MORE SODIUM HYDROXIE) pas
PROPImE}m:E PAD 0.010 0.036 0.079 0.137 0.212
PROPIONIC AMNYDRIDE PAH  0.004 0.013 0.028 0.049 0.07s
PROPIONITRILE PN 0.004 0.014 0.031 0.083 0.081
PRO {n-) PRA  0.010 0.036 0.079 0.138 0.213
PROPYLBENZENE 0.003 0.012 0.026 0.045 0.065
PYROLYSIS GAsoring (GREATER THAN 5% BENZENE) GPY 0.008 0.029 0.063 0.109 0.168
PYROLYSIS RESIDUAL FUELS .
SEWAGE, RAw : SWR
SODIMM SULFIpE (SOLID IN WATER) SDs
STYRENE STY 0.004  0.014 0.030 0.052 0.079
STYRENE CRUDE STX  0.004 0.01¢ 0.030 0.0s2 0.079
STYRENE TAR STT
ENZENE (1,2,3,5-) TTB  0.004 0.013 0.020 0.049 0.076
TOLUIDINE (o-) TL!  0.003 0.013 0.028 0.048 0.07¢
TRI 1,2,4-) B  0.004 0.013 0.028 0.048 0.07¢
:usonormmm SALT OF 2, ¢-DICHLOROPRENOXY ACETIC ACID soL'N
I TPE
DMDECANOIC ACID UDA  0.003 0.013 0.028 .04 0.073
5-3 HPN  0.006 0.024 0.052 9.091 0.142
FRESDRP]

HG



TABLE V: SBSARY OF PRESSURE DROP FROM MOST
Mnmmtmvmummcrxm

BMRGE: (9409 CONOCO, INC.; 7027 amp *?02¢+ 7TV SR R sastereceammmaeane ...
20.0% 40.0% 60.0% 00.0% 100.¢Ct
MAX MAX MAX MAX 0 4
° C LIQUID LIQUID LIQUID LIQUID LIgUID
H TRANSP TRANSP TRANSP TRANSP TRANSF
(SEE *TABLE Ive* POR APPLICABLE CONDITIONS) R RATE RATE RATR RATR RATE
I (MLTR) (MLTR) (MLTR) (MLTR) (MLTR)
S secdtncmctnnnnnhesbanas eeseeaemaaeiaaaaoa..
1,000 2,000 3,00 4,000 5,900
CARGO (BBL/ (B8L/ (BBL/ (8BL/ (BAL/
s HR) HR) -~ HR) HR) )
e P el Sescesnuensseacnana LT e T T 1T N A e e T
46 CPR SUBCHAPTER D, TABLE 30.25-1
- - Ll Y] oa
Acetone ACT 0.000 0.029 0.062 0.107 0.166
Acetophenone ACP 0.004 0.014 0.02) 0.054 0.083
Acatyl Tribtuyl Citrate ]
Acrylmttrile-s:ynm Copolymer dispersion in Polyether Polyol ALE
Alcohols (€13 and above) ALY
Alcoholic beverages, N.0.5.
Meohol (€6 - c17) {secondary) Poly(3-6) ethoxylates
AMeohol (12 - cis) Poly(1-3)ethoxylates
Aleohol (c12 - e15) Palyt:-ujechoxylatn
Alkenylsuccinic acid
Alkenylsuccinic Anhydride
Alkyl (C9 - c17) Benzeneas AKB
Alkylbenzenesul fonic acid (4% or less) ABS
Alkyl Phchalates (n-)
Alkyl Succinate Formaldehyde Hydr- oxyamino condensate (3.2% or less)
Al-tno-:hy}.duunnolnnm. Minonthylothlnollme solution
Amyl Acetace (commercial, iso-, n-,sec-) AEC  0.008 0.019 0.042 0.073 0.112
AMYL ACRTATE (n-) NL  0.004 0.014 0.030 0.052 0.079
AMYL ACETATE (iso-) 2 IAT  0.004 0.014 0.030 0.0s2 3.279
Amyl alcohol (13p-, n-, sec., Primary) (SEE ALSO TAR) AI  0.004 3.013 2.029 3.050 .27
Amyl alcohol (n-) AN 0.004 9.013 0.029 0.050 0.977
Amyl alcoho) (terc-) AAI
ML ALCOosOL, PRIMARY APM  0.004 0.013 0.029 0.050 0.077
MO ALCoBOL, (sec-) ASE 0.004 0.013 0.029 0.050 0.077
Amylene NZ
AMYL ALCOHOL, (iso0-) IAA 0.004 0.013 0.029 0.050 0.9727
Ayl Methyl Ketone MK
Amyl Tallate
Asphalc ASP
ASPHALT BLENDING STOCKS: Roofers flux ARP
ASPHALT BLEMDING STOCKS : Straight run regidue ASR
Behenyl alcoho]
Benzene Tricarboxylic acid Trioctyl Ester
Benzyl alcohol BAL 0.004 0.013 0.028 0.049 9.97¢%

Bicyclie Terpenel Polyamide salt

Brake fluid base mixtures (containing Poly(2-8)alkylene
Butane

"

(C2-C3) glycols, PolyalkyB

o

Butena, sEx BUTYLENE

Butene Oligomer BOL

Butyl Acetate (iso-, n-) BAX 0.004 0.014 0.031 0.084 3.0823
BUTYL ACETATE (M-) BCR 0.004 0.018 0.032 0.086 0.28¢6
Butyl Acetate (sec-) BTA  0.00s 0.017 0.037 0.064 0.098
Butyl alcohol (iso-, n-, sec-, tert-) 0.004 0.014 0.03) 0.054 9.002
BUTYL ALCOsOL (180-) IAL 0.004 . 0.01¢ 0.031 0.054 0.082
BUTYL ALCOHOL (N-) AN 0.004 0.014 0.029 0.051 0.078
BUTYL ALCoHOL (SBC-) BAS 0.004 0.018 0.032 0.056 0.238¢
BUTYL ALCOHOL (TERT-) BAT 0.00s 0.018 0.039 0.067 0.103
Bucyl Banzyl Phthalace -1 0 0.003 0.013 0.028 0.048 0.974
Butylene N

Butylens Glycol BUG

1,3-Butylene Glycol, SEE BUTYLEWE GLYCOL

Rutylang Polyglycol, SER BUTYLENE GLYCOL

iso-Butyl Pormate

a-Butyl Pormate

Butyl Hepeyl Retone BEX

Butyl Methyl Ketone, SEE METHYL BUTYL XETONE

Butyl Stearace

Butyl Toluene .0 0.004 0.013 0.028 0.049 0.075
tyrolactone (gamma ) BLA



BARGE ; C9809: conoco, INC.; *7027* AND 993¢-

(SEE °TABLE IV® POR APPLICABLE CONDITIONS)

QArGo

Calcium Alkylphenate
Caleium Alkyl Salicylate
Calcium Amino Nonyl Phenclate
Clcium Carboxylate
Caprolactam soluticns
Carbon black base
Cetyl aleochol (HEXADECANOL) SEE
Catyl-Stearal alcohol
Cleaning spiric *(unleaded)
Coal tar
Cumane
Cyclealiphatic resins
Cyclohexane
Cyclohexanol
1.3-Cyclopentadiene dimer (molten)
Cyclopentadiene polymers, SEE 1, 3-CYCLOPENTADIENE DIMER (MOLTEN)
Cymene (para-)

phthalene
Decaldehyde (igo-)

(n-)

ALCOHOLS (€13 AND' ABOVE)

Decene

Decyl alecehol (all isomers) (DECANOL)

Detergent Alkylate

Olacetons alcehol

dlalkyl (C10-Ci¢) Benzenes

Dialkyl (c7-c13) Phthalates

Dibutyl Carbinol

Dibucyl phehalate (ortho-)

Dicycloponudiene, SEB 1, 3-CYCLOPENTADIENE DIMER (MOLTEN)
Diethylbenzene
Diethylene Glycol
Diethylene Glycol
Diethylens Glycol
Disthylene Glycol
Diethylene Glycol
Diethylens Glyrcol
Diethylene Glycol
Diethylens Glycol
Disthylene Glycol
Disthylena Glycol Phenyl Rther
Diethylene Glycol Phthalatce

Di- t:--Lbyl.hcxyludipau

Di- (2-ethylhexyl)phehalate
Diethyl Phthalate

Diglycidyl Ether of Bisphenol A
Dibeptyl Phthalate

Dihexyl Phthalate
Diisocbutylcarbine]
Diisobutylene

Diisobutyl Ketone

Diiscbutyl Phthalate

Diisodecyl Phthalate

Diisononyl Adipate

D14 1l Phthalace

muou.-nwx Phthalate
Diisopropylbenzene (all isomers)
Di{sopropyl Naphthalene
T‘methyl Adipace

Butyl Ether

Butyl Ether Acetate
Dibutyl Bther
Diethyl Bther

Ethyl Ether

Ethyl Ether Acetate
Methyl Ether

Methyl Ether Acetate

R-3

3
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Q
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TALE V: SUMMARY OF PRESSURE DROP PROM MOST
MMTMINVWMWG

20.0% 40.0% 60.0% 90.0 1000t
MAX MAX MAX MAX X
LIQUID  LIQuID LIQUID LIQUID LIQUD
TRANSP TRANSF  TRANSP TRANS?  TRARS?
RATE RATE RATE RATS RATT
(MLTR) (MLTR} (MLTR) (MLTR) (MLTR;
1,000 3,000 3,000 4,000 5,000
(s8L/ (8BL/ (maL/ (BAL/ (B8L/
HR) HR) HR) - ) m)
0.004 0.013 0.028 0.048 0.074
0.004 0.014 0.031 0.054 0.384
0.006 0.022 0.048 0.085 0.332
0.004 0.013 0.028 0.049 0.27s
0.004 0.01¢ 0.029 0.051 0.273
0.004 0.013 0.028 0.049 0.075
0.004 0.013 0.028 0.049 0.075
0.003 0.013 0.028 0.048 0.97¢
0.003 0.013 0.028 0.048 0.073
0.004 8.013 0.028 0.049 3.2°%
0.003 9.013 9.028 0.048 0.:174
0.003 0.013 0.028 0.048 0.07¢
0.003 0.013 0.028 0.048 .07
0.0023 0.013 0.028 0.048 0.07¢
0.004 0.013 0.028 0.049 0.075
0.004 0.01¢ 0.029 0.051 0.073
0.004 0.013 9.020 0.049 0.07s
0.003 0.013 0.028 0.048 0.07¢
0.003 0.013 0.028 0.048 9.074
0.003 0.013 0.028 0.048 0.074
0.003 0.013 0.028 0.048 0.97¢
0.004 0.013 0.028 0.049 0.0%5
0.008 0.018 0.040 0.069 0.10¢
0.004 0.013 0.029 0.050 0.07
0.004 0.013 0.020 0.048 0.07%



BARGE :

Dimethylbenzene

Dimechyl
Dimethyl
Dimechyl

C9009: comoco, INC.: °7027° AND <703p°

(SEE °*TABLE Iv® POR APPLICABLE CONDITIONS)

Glutarate
Phthalate
Polysiloxang

2, a-nl.-myl.ptopm-l +3-dio}l

Dimechyl

Succinate

Dinonyl Phthalate
Di (octylpheny) amine
Dicctyl Phthalate
Dipentene

Diphenyl
Dipheny)
Diphenyl
Diphenyl

+ Diphenyl Bther mixture

Ether
Ether, Biphenyl Bther mixture

Dipropylene Glycol

Dipropylene Glycol Dibenzoate
Dipropylene Glycol Mechyl Bther
DISTILLATRS: Plaghed feed stocks
DISTILLATES: Straighe run
Ditridecyl Phrhalate

Diundscyl Phethalate

Dodecanas (all isomery)
Dodecanc]

Dodecene
DODBCENE

(all isomers)

Dodecylbenzene -
Dodecyl Pheno)l

Orilling

mud (low toxicity) (if flammable or combustible)/

Epoxylated linear alcohols, Cli-C15
Ethane
2-Bthoxyethano)

2-Bthoxyethyl Acetate
Bthoxylated alcohels, C11-C15,SER THE ALCOHOL POLYETHOXYLATES
Ethoxy Triglycel (crude)

Bthyl Acetate

Ethyl Acetcacetate

Eehyl alcohol (ETHANOL)

Bthyl Amryl Ketone

Bthyl Benzene

Bthyl Butanol

EBthyl Butyrace

Bthyl Cyclohexane

Ethylene
Bthylene
Ethylene
Ethylene
Ethylene
ETHYLENE
Ethylena
Ethylene
Ethylene
Ethylene
Ethylene
Ethylene
Ethylense
Ethylene
Ethylene
Bthylene
Ethylene
Brhylane

Bthylene-

Carbonace
Glyeol

Glycol Acetate

Glycol Butyl Ether

GLYCOL BUTYL ETHER ACETATE

Glycol Ether Acetate

Glycol Tert-Butyl Ether

Glycol Diacetate

Glycol Dibutyl Bther

Glycol Bthyl Ether, SEE 2- L
Glycol Bthyl Ether Acetate, SEE 2-ETHOXYETHYL ACETATE
Glycol Isopropyl Bther

Glycol Methyl Butyl Ether

Glycol Methyl Bther

Glycol Methyl Ether Acetate

Glycol Phenyl Ether

Glycol Phemyl Ether, Diethylene Glycol Phenyl Bther mixture

Propylene Copolywmer (in liquid mixtures)

Bthyl-3 -Ethoxypropionace

TABLE V: SUMMARY OF PRESSTRE DROP PROM MOST
REMOTR CARGO TANK TO VAPOR SHORE COMNECTION

rerrssssasssssss s Semssssscnas P L T

30.0% 40.0% 60.0% 80.0% 100.0%
HRT MAX MAX X MAX
€ LIQUID LIQUID LIQUID LIQutp  LiQuid
H TRANSF TRANSP TRANSP TRANSP  TRANSF
R RATE RATE RATE RATE RATE
I (MLTR) (MLTR) {MLTR) (MLTR) (MLTR)
L i T
1,000 2,000 3,000 4,000 §,000
(BBL/ (8BL/ (BOL/ (38L/ (BBL/
HR) HR) HR) uR) HR)
caces "n-....:.....-.....--.-.-.....-..-. ............
baT
DTL 0.003 0.013 0.028 0.048 0.073
o
> )4
DSE
224 4 0.004 0.013 9.028 0.048 0.07¢
Dop 0.003 0.013 0.028 0.048 0.073
PN 0.004 0.013 0.028 0.049 0.07s
DIL 0.003 0.013 0.02¢ 0.048 0.07¢
DDO 0.003 0.013 0.028 0.048 0.074
DPE 0.003 0.013 0.028 0.048 0.074
Do
DPFG 0.004 0.013 0.028 0.049 c.07%
bGY
oPY
0.00S 0.018 0.040 0.069 0.106
0.00S 0.018 0.040 0.069 0.106

0.003 0.013 0.028 0.048 0.074

0.003 0.013 0.028 0.048 0.074
0.012 0.044 0.097 0.169 0.262
9.003 0.013 0.028 0.048 0.073
0.006 0.9023 0.050 0.087 0.133
0.004 0.013 0.029 0.080 0.077
0.004 0.01¢6 0.038 0.061 0.094
0.004 0.014¢ 0.031 0.053 0.082
0.004 0.013 0.020 0.049 0.078
0.004 0.016 0.03¢ 0.0S8 0.090
0.004 0.014 0.031 0.083 0.081

0.003  0.013  0.028 0.048 0.g73
0.004,  0.013  0.028 0.049 0.075
0.003  0.023  0.028 o0.048 0.974

0.003 0.013 0.028 0.048 0.074

0.003 0.013 0.020 0.048 0.074

8 B35% 2pE@Y  BEER 33P93EESDI BEY BUBEEREIES



BARGE : C9809: conoco, INC.; *7027* no@ *7028"

(SEB "TABLE Iv® pop APPLICABLE CONDITIONS)

2~lthylhm1dehyru. SEE
2-Bthylhexanoic acid NLpHIrDES
3-Ethylhexanol, SEE OCTAROL (ALL ISOMERS)
Bthylhexoic acid, SEEB 2 - ETHYLHEXAROIC ACID
Bthyl Hexyl Phthalace (SER ALSO DI 2-BTHYLHEXYL PHTHALATE)
Ethyl Hexyl Tallate

Ethyl Propionate

Bthyl Toluene

Patty acid (saturaced, C13 and above)

Fatty acid Amides

Pormamide .

Purfuryl Alcohol ’

Gas oil, cracked

{cmuining ROC over 4.23 grams lead per gallon)
GASOLINES : Aviacion {containing not over 4.86 grams lead Per gallon) Aviation
GASOLIMES : Casinghead (natural)

GASOLIMES : Polymer

GASOLINES . Straight run

Glycarine .

Glycerol, sge GLYCERINE

Glycero]l Polyalkoxylate

Glycerol Triacetate

Glycidyl EBacer
Glycidyl Recer
Glycidyl Rster of Versatic acid,
Glyecol Diacecate, sgm GLYCOL DIACETATE
Glycole, Resins and Solvents mixtures

Gylecol Triacetate, sgp GLYCERYL TRIACETATE
Glyoxal solution {40% or leas)

Grease

Reptadecane

Beptane (al) isomers) (METHYHEXANE)

HRPTANE (N-)

Reptancic acid

Reptanocl (all iscaers)

HRPTANOL

SEE GLYCIDYL BSTER OF TRIDECYL ACETIC ACID

Heptene (all isomers)
UEPTENE (1-)

Heptyl Acetate

Herbicide (C15 -H22 -NO2 -c1)
Bexaechylene Glycol
Bexamethylena Glycol
Eu-.u:ylmutrmne solutions
Hexans (all lsomers)

HEEANE

Hexanoic acid

Hexanol

Hexene (all iscmers)
HEXEWR (1-)

+ SEE METOLACHLOR

2-Rydroxy-4 - (machylchio) butancic acid
HYDROCARBON S-9 (MOVED TO SUB-0, WON TABLE 151,
Rydroxy cerminated Polybutadiene, SEE POLYBUTAD
Isophorone

JP-1
: JP-3
JP-4

6/24/95)
IENE, HYDROXYL TERMINATED/

(Rerosene)

H-10

TAMLE V. SUMMARY OF PRESSUNE DROP FROM MOGT
mmoormmmnmcmcnm

bt G L T LT T POy sHEsTsTRssee.

20.0% 40.0% §0.0% 00.0%  100.0¢
X MAX MAX MAX MAX
C LIQUID LIQUID LIQUID LI1Quid L1QUID
H TRANSP TRANS? TRAMSP TRANSP TRANSF
R RATE RATE RATE RATE RATE
I (MLIR) (MLTR) (MLTR) (MLTR) (MLTR)
R LS
1,000 2,000 3,000 4,000 §,000
(aaL/ (BBL/ (BBL/ (39L/ (BBL/
R} HR) HR) ) HR)
LLL LT PP escecrreacemnenn P
EHA 0,004 0.013 0.029 0.080 0.07¢
EHO
EHX 0.003 0.013 0.02¢ 0.040 0.074
-1
EHT
EPR  0.004 0.016 0.038 0.061 0.094
ETR  0.004 0.014 0.029 0.051 0.078
FAM  0.003 0.013 0.028 0.048 0.074
FAL 0.004 0.013 0.020 0.048 0.074
GoC
GAK  0.014 0.052 0.114 0.200 0.309
GRF 0.014 0.052 0.114 0.200 0.309
GAT 0.014 0.0s82 0.114 0.200 0.309
GAV  0.014 0.082 0.11¢ 0.200 0.30%
oCs  0.014 0.052 0.11¢ 0.200 0.309
GPL  0.014 0.082 0.114 0.200 0.309
GSR  0.014 0.052 0.114¢ 0.200 0.309
GR  0.003 0.013 0.020 0.048 0.073
GLT
BX 0.005 0.019 0.041 0.071 0.112
HPT o0.00S 0.019 0.041 0.071 0.1190
HEP 0.003 0.013 0.020 0.048 0.07¢
HIX 0.004 0.013 0.028 0.048 0.97¢
ETM  0.004 0.013 0.028 0.048 0.074
X 0.005 0.020 0.043 0.075 0.115
HET® 0.005 0.020 0.042 0.074 0.114
HPE  0.004 0.013 0.028 0.049 0.076
TS
HXS 0.008 0.029 0.064 0.112 0.172
HXA  0.008 0.029 0.06¢ 0.112 0.172
HXO  0.003 0.013 0.028 0.048 0.074
HXMN  0.004 0.01S 0.033 0.057 0.088
HEX  0.008 0.031 0.069 0.120 0.184
HXE 0.009 0.032 0.070 0.122 0.188
HXT  0.009 0.032 0.070 0.122 0.188
HAR
HXG 0.003 0.013 0.028 0.048 0.073
HBA
HPN
IPH  0.003 0.013 0.028 0.040 0.074
JPO  0.004 0.013 0.029 0.049 0.07¢
JPT  0.012 0.046 0.100 0.175 0.270
JPP  0.006 0.023 0.050 0.086 0.133



BARGE : C9809: CONOCO, INC.; °7027°* MDD “70238°
(SEE *TABLE IV FOR APPLICABLE CONDITIONS)

CARGO"
JET PURLS: Jp-S (Kerosene, heavy) T T
JBT FURLS: Jp-§
Karosene
lactic acid
Latex, liquid synthetic, including: Styrene-Butadien rubber

Lacex, liquid synthetic, includ
Magnesium Monyl Phenol Sulfide
Magnesium Sulfonate
Maleic Anhydride Copolymer
2-Horcaptoben:othiuux lin liquid mixtures)
Hethane
3-Methoxy-) -Butanol
J-H-r-hozyh.;:yl Acetate
1-ml:hnry-2-Propyl Acetate
Msthoxy Trigylcoel, SEE TRIETHYLENE GLYCOL METHYL ETHER
Methyl Acecate
Mathyl Acetoacetate
Mathyl alcohol (SEE METHANOL)
Mathyl Amyl Acatate
Methyl Asyl alechol
Methyl Asyl Ketone
Mathyl Butanol, SEE THE AMYL ALCOHOLS
Methyl Buteno]
HMsthyl n-Butyl Ketone
Mathyl Butymol
Methyl Butyrace
Mathyl Ethyl Ketona
“ethyl Pormal (DIMETHYL PoRMAL)
mt:;l Heptyl Ketone
Methyl Isobutyl Carbinol, SEE METHYL AMYL ALCOHOL
Mathy) Isobutyl Ketone
J-H-r.hyl-!-—nethoxyh.tml
J-n-l:hyl-l-uathotybutyl Acetate
l-Methyl Maphthalene
Mathyl Pentene
2-METRYL- 1 - PRNTENE
5-METHYL- 1 - PENTENE
l-ll-thyl-:-?yrrolidone
Methyl Tert-Butyl EBther (MTBE)
Matolachlorx
Minersl spirits
Myzcene
HAPHTHA: Aromatic (Having
: Cracking fraction
: Heavy
: Paraffinic
Petrolaum
: Solvent
Stoddard solvent
hmph h..l Vu'n.t;h makers’ and painters’ (7sy)
13 ene Sulfonic acid-Pormaldehyde 1 .
pafiei yde Copo ymer, Sodium sale
Ronane (all isomers)
NOMANE

less than 10% Benzene)

solution

Monanoic acid (all isomers)
Nonancic, Tridecanoic acid aixture
Nonene

Rooyl alcobol (all isomers)
WONYL ALCOROL

NOMNYL ALCOHOL (iso-)

Noayl Methacrylate Monomer

ing: Carboxylated Styrene-Butadien Copolymer

H-it

TABLE V: SUMORY OF PRESSURE DROP PROM MOST
lmmmmvmsmmxcnw

30.0% 40.0% 60.0% 00.0%  100.0%
X MAX MAX ot FR
€ LIQUID LIQUID LIQUID LI1QOID  LIQUID
H TRANSF TRANSP TRANSF  TRANSP  TRANSP
R RATE RATEZ RATE RATEZ RATE
I (MLTR) (MLTR) (MLTR} (MLTR) (MLTR)
[ Jpre— e i scecamecaenccacenaaas
1,000 2,000 3,000 4,000 5,000
(88L/ {B8L/ (B8L/ (BBL/ (BBL/
W) HR) HR) HR) HR}
000 cectccrcrromnacaan ccecmcscaana SEEEEEERE
JPV  0.004 0.013 0.020 0.049 0.075
JPe
KRS  0.004 0.013 0.029 0.050 0.076
MSE
MTH
MQOA
MPO
MIG
MIT 0.007 0.028 0.054 0.094 0.144
MAR
MAL 0.00% 0.017 0.03¢6 0.063 0.097
MAC  0.004 0.014 0.030 0.0s82 0.080
MAA  0.004 0.01¢ 0.030 0.052 3.079
o =
MBL
MBK  0.004 0.015 0.033 0.057 0.087
.Y
MU 0.004 0.016 0.034 0.059 Q.092
MEX  0.006 0.021 0.045 0.079 0.121
MIP  0.013 0.051 0.111 0.194 Q.300
MHEE 0.004 0.013 0.028 0.049 0.078
MIC
MIX 0.004 0.015 0.034 0.0S58 9.090
A 9.003 0.013 0.028 0.048 0.074
MPR 0.007 0.027 0.058 0.102 0.156
MIX  0.009 0.033 0.072 0.12s 0.192
Py
MR 0.003 0.013 0.028 0.048 2.074
MCO
MIS  0.004 0.013 0.029 0.0S0 9.077
MRE  0.004 0.013 0.029 0.050 0.07M
PR 1
RSV 0.004 0.013 0.029 0.050 0.076
NSS  0.004 0.013 0.029 0.0s0 0.077
"M 0.004 0.013 0.029 0.050 0.07?
wrs
nTI
MAX 0.004 0.014 0.029 0.081 0.078
AN 0.004 0.014 0.029 0.081 0.078
L.\
=~ 0.004 0.014 0.030 0.052 0.07%
0.004 0.013 0.023 0.049 0.07s
m 0.004 0.013 0.028 0.049 0.078
24 0.004 0.013 0.028 0.049 0.07s



BARGE : C9009. coNoQo, INC., *7027° AND 7039
(SEE *TABLE IV* FOR APPLICABLE CONDITIONS)
CARGO
------------.---.-l----..---.....o..-.-. ----------------- il R LA R T T Y A
Nonyl Phenol

Nonyl Phenol Poly((-u)othoxylatu
Bonyl Phenol sulfide (90% or less)
Noxious liquid, n.0.s. (17}

Octadecencamide solution (Oleamide)
Octane (a1} isomers)
oCTNE

Octanoic acid (all isomers)

Octanol (al} isomers)

OCTAMOL

Octene (a]] isomers)
(1-) .

Octyl Acetate

Octyl alechol liso-, n-)

OCTYL ALCOROL

Octyl Aldehydes

Octyl Dacy) Adipace

Octyl Bpoxytallate

Octyl Phthalate. SEE DI-{Z-M)W‘!’E
OIL, EDIBLE: Babassu

OIL, EDIaLE. Beechnuc

OIL, EDIBLE: Castor

OIL, EDIBLE: Cocoa butter

OIL, EDIBLE: Coconut

OIL, EDIBLE: Cod liver

OIL, EDIBLE: Corn

OIL, EDIBLE. Cottonseed

OIL, EDIBLE. Pish, N.0.5.

OIL, EDIBLE: Grapeseed

OIL, EDIBLE: Groundnut

OIL, EDIBLE: Hazelnut

OIL, EDIBLE: Lard

OIL, EDIBLE: Maize

OIL, EDIBLE: Mustard seed

OIL, EDIBLSE: Hutmeg Butter

OIL, EDIBLE: Olive

OIL., EDIBLE: Palm

OIL, EDIBLE: Palm kernel

OIL. EDIBLE: Peanue

OIL, EDIBLE: Poppy
OIL, EDIBLE: Raigin gseed
OIL., EDIBLE: Rice bran
OIL, EDIBLE: Safflower
OIL, EDIBLE: Salad

OIL, EDIBLE: Sesame

OIL, EDIMLE: Soya bean .
OIL, EDIBLE: Sunflower, SER SUNFLOWER SEED
OIL, EDIBLR: Sunflower seed
QIL., EDIBLE: Tucum

(all isomers), SEB OCTANOL (ALL ISOMERS)

OIL, EDIBLE: Vegetable, N.0.S.
OIL, EDIBLE: Walnut

OIL, FUEL: ¥o. 1 (kerosene)
QOIL, FURL: MNo. 1-

OIL, FURL: ¥o. 2

OIL, FURL: No. 2-D

OIL. FURL: Mo. 4

OIL, FURL: ¥o. S

OIL, FURL: Mo. 6

OIL, MISC: Abeorption

OIL, MISC: Aliphatic
PRESDRP1

("Trade name,* contains®principal components®) ,
¥on -Noxious liquid, §.0.5. (19) (*Trade name,® contains principal components®),

H-12

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

Category

20.0% 40.0% 60.0% 80.0% 100.0%
X MAX . MAX MAX MAX
C LIQUID LIQUID LIQUID LIQUID LIQUID
H TRAMSF TRANSP TRANSP TRANSF  TRANSF
R RATE RATE RATE RATE RATE
I (MLTR) (MLTR} (MLTR) (MLTR) (MLTR)
§ seesre i cccccrevas s e ame e e aaanas
1,000 2,000 23,000 4,000 5,000
(BBL/ (88L/ (BBL/ (BBL/ (BBL/
HR) HR) HR) HR) HR)
L L S, e eCescrssmcaanecccsascasteavsssoranmne
P 0.003 0.013 0.028 0.048 0.074
we
0.004 0.018 0.032 0.056 0.086
0.004 0.01% 0.032 0.056 0.086
0.003 0.013 0.028 0.048 0.07¢
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 0.087 0.088
0.004 0.018 0.033 0.058 2.089
.003 0.013 0.028 0.048 0.074

0.003 0.013 0.028 0.048 0.074

588 8 § B 88858 3398eess §

o

ooL

oM

[+] 0]

orPN

ORP

osr

e}

oSy

ore

ove

oo

000

oTW  0.004 0.016 0.03s 0.060 0.093
oTD

o 0.004 0.013 0.028 0.049 3.07s
oFV  0.004 0.013 0.028 0.049 0.07S
08X 0.004 0.013 0.028 0.049 0.075
QAS



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

BARGE:  C3009: CoMoco, IXc.; *7027* AMD *702¢+ 00 TOWEOX S R e
20.0% 40.0% 60.0% 00.0% 100.0%
MAX MAX MAX MAX MAX

C LIQUID LIQUID LIQUID LIQUID LIQUID
H TRANSPF TRANSP TRANSP TRANSF TRANSE

(SEE °*TABLE Iv* POR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATE
¢ {MLTR) (MLTR) {MLTR) (MLTR) {MLTR)
§ ceceseacdiasana R P
1,000 3,000 3,000 4,000 5,000
CARGO " (eBL/ (aBL/ (BBL/ (BBL/  (BBL/
. HR) HR) HR) HR) HR)

OIL, MISC: Aviation P2300

OIL, MISC: Clarified ocr
OIL, MISC: Coal

OIL, MISC: Coconut oil, esterified, SEE COCONUT OIL, FATTY ACID METHYL ESTER

OIL, MISC: Cocomut oil, facty acid

OIL, MISC: Cocomut oil, facty acid Methyl Ester oM
OIL, HMISC: Coconue oil, Methyl Ester, SEE COCONUT OIL FATTY ACID METHYL ESTER

OIL, MISC: Cottonseed, fatcty acid, sge COTTONSEED OIL, PATTY ACID Y
: Croton

: Crude QIL
: Diesel Qs
: Gas, low pour

OIL. MISC: Gas. low sulfur

0o
FF
SR8
nnpn

0.008 0.020 0.043 0.07% 0.115%
0.004 0.014 0.031 0.054 2.083

OIL, MISC: Reartcut distillate
OIL., MISC: Lanolin

OIL, MISC: Linseed

OLIL, MIsc: lubricating oLB 0.003 0.013 0.028 0.048 0.074
OIL, MISC: Mineral

OIL, MISC: Mineral seal s

OIL., MISC: Motor ) QT

OIL, MISC: Neatsfoot NP

OIL, MISC: Oiticica 001

OIL, MISC: Pala oil, facty acid Methyl Bster oPg

OIL, MISC: Palm oil, Methyl Bster, SEB SEE PALM OIL, FATTY ACID METHYL ESTER ors

OIL, MISC: penetrating oeT

OIL, MISC: Perilla

OIL, MISC: Pilchard

OIL, MISC: Pipe oP1

OIL, MISC: Range ORG

OIL, MISC: Resjidual

OIL, MISC: Resin ORS  0.003 0.013 0.028 0.048 0.074
OIL, MISC: Resinous petroleum

OIL, MISC: Road ORD

QOIL, MISC: Rogin ORN

OIL, MISC: Seal

OIL, MISC: Soapstock o1s

OIL, MISC: Soya bean (epoxidized)

OIL, MISC: Sperm o8P

OIL, MISC: Spindle osD

OIL, MIsC: Spray csY

OIL, MISC: Tall oTL

OIL, MISC: Tall, fatey acid oF

OIL., MISC: Tanmer's o™

OIL, MISC: Transformer ore

oIL, MIsC: ore

OIL, MISC: Turbine OTB  0.004 0.014 0.030 0.052 0.080
OIL, MISC: Whale
" OIL, MISC: White (mineral)

OIL, MISC: Wood

alpha-Olefins (C13 - Q14) QAM

Olefine (C13 and above, all isomers)

Oleic acid OlA

Oleyl alcohol (OCTADECENOL), SER ALCOHOLS (C13 AND ABOVE)

Organic Aaine 70, SEB mm:am, AMINOBTHYL - ETHAROLAMINE SOLUTION
Pals Stearin

a-Paraffing (C10 - C20)

Pentadecancl, SEE ALCOHDLS (C13 AMD ABOVE)

Pentaethylene Glycol

Pentaechylenehexamine

Pentane (all iscmers)

0.003 0.013 0.028 0.048 0.974

38 33%

0.018 0.068 0.150 0.262 0.40s

R-13



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

BARGE:  C9809: COMOCO, INC.; *7037¢ Mo c7028e ST cosamssanses
20.0% 40.0% 60.0% 00.0% 100.0¢%
MAX MAX MAX MAX PAX
C LIQUID LIQuID LIouUID LIQUID LIQUID
H TRANSP TRANSF TRANSP TRANSP  TRAMSF
ISEE °"TABLE IV* POR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATE
I (MLTR) {(MLTR} (MLTR) (MLTR) (MLTR}
L e e e T Tt D TN e
1,000 2,000 3,000 4,000 §,000
CARGO (BBL/ (BBL/ (BBL/ .  (BBL/ (m8L/
HR) HR) HR) HR) )
e ERtsassrmsscca . “eaccscecearwwa cPececava i i e WOR, ... Teveascencccvsanan semsmaa eSmsesecancca Semova
PENTAME (iso-) Ipr 0.0as 0.094 0.206 0.362 0.561
PENTANE (n-) PTA 0.017 0.066 0.146 0.386 0.396
Pentanoic acid
Pentens (all lsomers) Mz 0.021 0.081 0.179 0.31) 0.405
PENTENE (1-) PTE 0.021 0.081 0.179 0.313 0.485
Petrolatum PTL
1-Phenyl-1-Xylyl Bthane PXB
lfurized Bicyclic Tezpene
Phchalate plasticizers, SEE INDIVIDUAL PHTHALATES
Pinene PIR 0.004 0.014 0.030 9.052 8.080
Polyalkenyl Succinic Anhydride Amine
Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixtures PEX
Polyalkylene Oxide Polyol PAO

Polamine, Amide mixture
Polybutadiene, Hydroxyl terminated
Polybutene PLB  0.004 0.013 0.029 0.050 0.077
Polydimechylsilokane

Polyethylene Glycol

Polyethylene Glycol Dimethyl Bther

Polyglycerol

Polyisobutylene, SEE POLYBUTENE :
Polymerized Raters .
Poly(ZO)cmthylene Sorbitan Monooleate

Polypropylene

Polypropylene Glycol

Polypropylene Glycol Methyl Ether

Polysiloxane

Polystyrens Diakyl Maleate

Potassium Oleate

Propane

n- Propoxypropanol
Propyl Acetate (iso-) 0.00S
Propyl Acetate (n-) PAT 0.005
Propyl alcobol (iso-) IPA  0.00S
Propyl alcolwl (n-) PAL 0.004
Propylbenzene (n-) PBZ 0.004
iso-Propylcyclohexane IPx 0.003
Propylene PPL
Propylene-Butylene Copolymer PBP
Propylene Dimer
Propylene Glycol (1, 2-PROPANDIOL) PPG 0.003 0.013 0.028 0.048 0.074
Propylena Glycol Monoalkyl Rther
Propylane Glycol Ethyl Bther
Propylenas Glycol Methyl Ether
Propylens Polymer (in liquid mixtures)
Propylens Tetramer

Propylene Trimer

Pseudocumens, SEf TRIMETHYLRENZENRS
Rum

Sodium Acetate, Glycol, wvater solutions
Sodium Acetate solutiocn

Sodium Benzoate solution

Sodium Sulfonate -
Stearic acid

Stearyl alcohol (Octadecano])

Sulfolane

Tallow

Tallow alcohol, SEB ALCOROLS (C13 AMD ABOVE)
Tallow fatty acid

Tallow Alkyl Hitrile

Tetradecanol

1-Tetradecene, SEE THE OLEPIN OR ALPHA-OLEPIN ENTRIRS

0.003 0.0213
0.004 0.014

(-]

.028 0.048 0.074
.03 Q.084 0.ge3

d35%

RE3E

.017
.017
017
014
.013
.013

.037
.038
.037
.03
.029
.028

-100
+100
.98
-083
077
074

. 065
.06S
-064
.054
.050
. 048

CoocooQo
(= =2 ~ I~ B - W=
OD0DO0OO0COOo
000000

g

0.004 0.014 0.031 0.083 0.082

0.003 0.013 0.028 0.048 0.073

3 333

0.003 0.013 0.028 0.048 0.074

43 3 #5 B ¢

0.003 0.013 0.028 0.048 0.074

H-\%



BARGE : C92009: conoco, INC.; ©7027° AND *7028°

(SEE "TABLE IV* POR APPLICABLE CONDITIONS}

Tetradecylbenzene
Tetraethylene Glycol

Tet rahydronaphthalena
Tetrapropylbenzene, SEE ALKYL(C9-C17) BENZENBS
Toluens

Triaryphosphate

Tributyl Phosphate

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

Tridecanoic acid 3

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

Tridecylbenzene

Triethylbenzene

Triethylene Glycol

Tristhylene Glycol Butyl Bther
Triethylene Glycol Butyl Bther mixture
Triethylene Glycol di- (2-ethylbutyrate)
Triethylena Glycol Ether aixture
Triethylens Glycol Ethyl Bther
Triethylene Glyeol Mschyl Bther
Triethyl Phosphate :
Triisooctyl Trimellitace
Triisopropanolamine

Trimschylbenzenes (all isomern)

2,2.4-Trimethyl pentanedicl-1, 3-diisobutyrate
2.2.G-Tri-r.hyl-s-penuml-l-:.lom:yn:e
Tripropylene, SEE FROPYLENE TRIMER
Tripropylene Glycol

Tripropylens Glyeol Methyl Ether

Trixylenyl Phosphate

Turpentine

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

Undecanol

Undecene (1-)

Undecyl alcchol

Undecylbenzene

Vinyl Acetate-fumerate Copolymer
WAIRS: Candelilla

Carnauba

WAXRS: Paraffin

WAIRS: Petrolewm

White epirit, SE® WHITE SPIRIT (LOM (15-20%) AROMATIC)
White epirit (low (1§ - 20%) arcmatic)

Wine, SEE ALCOROLIC BEVERAGES, N.0.S.

Yool grease

Iylenes (ortho-, meta-, para-)

IYLENE (M-)

XYLENE (O-)

IYLEMR (P-)

XYLENOL

Zinc Dialkyldithiophosphate

Y

TABLE V: SUMMARY OF PRESSURE DROP PROM MDST
REMOTE CARGO TANK TO VAFOR SHORE CONNECTION

20.0% 40.0% 60.0¢ 800.0¢ 100.C0
MAX MAX MAX MAX X
C LIQUID LIQUID LIQUID LIQUID  LIQUID
H TRANSF TRANSP TRANSP TRANSP TRANSP
R RATE RATE RATE RATE RATE
I  (MLTR) (MLTR} (MLTR) (MLTR!} (MLTR)
s

1,000 2,000 3,000 4,000 $,000
(9BL/ (BBL/ (BBL/ (8BL/ (BAL/
«~ HR) HR) HR) HR) | “HR)

CemmTessscces 80 st anasancnccan e cosecaceevossvesmmnnnan

0.003 0.013 0.028 0.048 0.074
0.004 0.013 0.028 0.048 0.074

0.00¢ 0.016 0.03s 0.060 0.093
0.003 0.013 0.028 0,048 0.074
0.0013 0.013 0.028 0.048 0.074

.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 9.074
0.003 0.013 0.020 0.048 2.074

388 dudd9 2499 2 994

0.003 0.013 0.028 0.048 2.074

-
-t
]

.004 0.013 0.029 0.049 0.07¢
.00¢ 0.013 0.028 Q0.049 0.076
.004 0.013 0.028 0.049 0.07¢
.004 0.013 0.028 0.049 0.07¢

Qoo

0.004 0.013 0.020 0.049 0.074
0.003 0.013 0.02¢ 0.048 0.074

dEBEE B EE £ §8R 9994 2 334

0.004 0.014 0.030 0.053 3.081
0.00¢ 0.014 0.030 0.053 0.082
0.004 0.014 0.030 0.052 0.079
0.004 0.014 0.030 0.053 0.001
0.004 0.013 0.028 0.049 0.07s



BARGE : C9009: CONOCO, INC.; *7027° A °7020°
(SEE *TABLE IV' FOR APPLICABLE CONDITIONS)
CARGO
46 CFR SUBCHAPTER D, BUT NOT TABLE 30.25-1 )

AROMATIC RESIN OIL €0
ARCMATIC RESIN OIL 80
AROMATIC RESIN OILS

H-lo

P xE N

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

20.0% 40.0% 60.0% 40.0%  100.00
MAX MAX L MAX X

LIQUID LIQUID LIQUID LIQUID LIQUID
TRANSP  TRANSP TRANSF TRANSF TRANS?

0.003 0.013 0.020 0.048 0.074
0.003 0.013 0.029 0.048 0.074




CALCULATIONS POR CAPACITY OF SPILL VALVR
BARGE : C2009: CONOCO, INC.: *7027* AMD *7020°

MAX DESIGN WORKING PRESS

Qwee (Qw)max

(MOP) 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 (HMLTR) 5,000 BPH
SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE (Qw) max 6,750 BPH
C LIQUID CARGO  EQUIVALVENT
H SPECIPIC  MAX wre
» R GRAVITY LIQUID LIQUID
) 1 TRANSFER  TRANSFER
SN0 s RATE RATE
(1) Q1) Qw=(Ql) *SG1“ .S
(BFH) (BPH)
------------------------------------------------------------- Seeececcccccas 00 EPORENEP Lo onee ceceveccecaon.
46 CFR ‘SUBCHAPT O, TABLE 151
.----.--..-.-..-..--.-.....-
ACETIC ACID MC  1.05 5,000 5,123
ACETIC ANHYDRIDE AA  1.08 5,000 5,203
ACETONITRILE ATY  0.78 5,000 4,416
ACRYLIC ACID AR 1.08 5,000 5,123
ACRYLONITRILE AN 0.81  5.000 4,500
ADIPONITRILE AE  0.95 s.000 M
ALUMINGM SULFATE SOLUTION ASX  1.76  s.000 6,633
AMINOETHYLETHANOLAMINE ARE  1.03 5,000 5,070
AMMONIUM BISULFITE SOLN (70% OR LZSS) AX  1.4¢ 5,000 6,000
NOONTUM HYDROXIDE (28% OR LESS Ni3) o
ANTHRACENE OIL (COAL TAR FRACTION) ARO
BENZENE : BNZ 0.88 5,000 4,688
BENZENE HYDROCARSON MIXTURES (W/ACETYLENES) (W/10% BENZENE OR MORE) BHA  0.84 5,000 4,583
BENZENE HYDROCARBON MIXTURES (W/10% BENZENE OR MORE) BB 0.84 5,000 4,583
BENZENE, TOLUENE, XYLENE MIXTURES (MAVING 10t BENZENE OR MORE) BTI  0.04 5,000 4,503
180-BUTYL, ACRYLATE BAI  0.88 5,000 4,690
0-BUTYL ACRYLATE BTC  0.90  s,000 4,741
BUTYL ACRYLATE (SEE ISO- & N- BUTYL ACRYLATE) BAR  0.90 5,000 4,743
BUTYL METHACRYLATE e 0.88  S,000 4,690
180+ BUTYRALDEHYDE BAD  0.80 5,000 4,481
n- BUTYRALDERYDE BTR  0.80 5,000 402
BUTYRALDEHYDES (CRUDE) BPA  0.82 5,000 4,528
SUTYRALDERYDE (1S0-, N-) BAZ  0.82 5,000 4,528
CAMPHOR OIL (LIGHT) PO 0.92 5,000 4,804
CARBON TETRACHLORIDE BT  1.59 5,000 6,308
CAUSTIC POTASH SOLUTION CPS  1.50  S,000 6,124
CADSTIC SODA SOLUTION css  1.50 5,000 6,124
CHLOROBENZENE B 1.11 5,000 5,268
CHLOROPORM CRF  1.48 5,000 6,083
CHLOROSULFONIC ACID CSA  1.79 5,000 6,690
COAL TAR MAPHTHA SOLVENT NCT  0.88 5,000 4,690
CREOSOTE (COAL TAR) ccT  1.07  s5.000 5,172
CREOGSOTE (MOOD) oD 1.07 5,000 5,172
CRESOLS (ALL ISOMERS) RS 1.05 5,000 5,123
CRESOLS WITH LESS THAN 5% PHENOL (SEE CRESOLS (ALL ISOMERS) ®S  1.05 5,000 5,123
CRESOLS WITH S¢ OR MORE PHENOL (SER PHENOL) CPP  1.07  5.000 5,172
CRESYLATE SPENT CAUSTIC ¢ 1.85 5,000 6,335
CRESYLIC ACID, SODIDM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC CAX (TAR ?)
CROTOMALDEHYDE. “CTA  0.85 5,000 4,610
CYCLOHEXANOME CH  0.95 5,000 1m
CYCLOMEXYLAMINE CEA  0.87 5,000 4,664
DECYL ACRYLATE (iso-, n-) DAT  0.09 5,000 77
DICHLOROBENZENE (ALL ISOMERS) DeX  1.30  S,000 5,701
1. 1-DICHLOROETHANE DM 1.18 5,000 5,431
2,2-DICHLOROETHYL ETHER DK  1.22 5,000 5,523
DICHLORCMETHANE (ALSO KNOWM AS METHYLENE CHLORIDR) DOt  1.32  S,000 5,748
2, ¢ -DICHLOROPHENOXYACETIC ACID DIFTEANGLAMINE SALT SOLUTION pog
3. 4 -DICHLOROPERNCXYACSTIC ACID, DIMETHYLAMINE SALT SOLUTION DAD
2. 4 -DICHLOROPHENOXYACETIC ACID, TRIISOPROPANOLAMINE SALT SOLUTION DTI
1,1-,1,2- OR 1,3- DICHLOROPROPANE DPFX  1.16 5,000 5,305
1. 3-DICHLOROPROPENE DPU  1.23 5,000 5,545
DICMLOROPROPENE, DICHLOROPROPANE MIXTURES DX 1.21  S,000 5,500

SPILLVLV I - |



CALCULATIONS poR CAPACITY OF sPILL VALVE
BARGE : C9009: conoco, INC.; *7027° amp *702¢¢

MAX DESIGN WORKING PRESS (MDWP) 3.000 pPSIG

SPILL VALVE SET PRESSURZ (Pa/v) 1.7%0 PSIG
CARGO TANK P/V SETTING (Pp/v) 1.500 PSIG
TARGET® MAX LIQUID TRANSPER RATE IPLTR) 5,000 BPH
SPILL VALVE CAPACITY (WATER) e MAX DESIGH WORKING PRESSURE (Ov) wax 6,750 BPH
C LIQUID CARGO  RQUIVALVENT
. 4 SPECIFIC  jox TR
. > R GAVITY LIQUID LIQUID  QuceiOvimax
. ) TRANSPER  TRANSFER
s RATE RATE
CARGO . 1) Q1)  QweiQl)esal“.s
(3PH) (nPH)
e Y T R L T R R ccemccaneane eececrencacenaanan 000 cevevese ... _._.o... “ecece ceamocacana
2, 2-DICHLOROPROPIONIC ACID ]
OIETHANOLAMINE DEA 1,08 5,000 5,220 oK
g:mmm . OB 0.71 5000 4.213 oK
ETHYLENETRIAMI 0.9  5.000 4,899 oK
DIETHYL ETHER, SEE ETHYL ETWER g:
DISOBUTYLAMINE DU 0.75 000 4,330 oK
DITSOPROPANOLAMINE DIP  0.98 5000 4. 950 oK
DIISOPROPYLAMINE 0.72  5.000 4,243 oK
X, N- DIMETHYLACETAMIDE 0.95  s.000 4,873 ox
DIMETRYLETHAROLAMINE 0.89 5,000 17 oK
D 0.95  s5.000 4,073 oK
1,4-Draxanx 1.0 5,000 5,099 oK
DI-N- PROPYLAMINE 0.7 5,000 4,301 oK
ETMANOLAMINE 1.02 5,000 5,050 oK

STHYL ACRYLATE
ETHYLAMINE SoLUTION (72% OR LESS)
N- FTHYLBUTYLAMINE

0.93 $,000 4,022 OK
9.80 5,000 4,472 oK

0.74 §,000 4,301 oK
l-mm:rﬂ'ﬂ 0.06 5,000 4,637 oK
ETHYLEMR CYAROHYDRIN 1.04 $,000 5,099 oK
ETHYLEWED 0.91 5,000 4,770 oK
ETHYLENR DIBROMIDE 2.17 4,582 6,750 oK
ETHYLENE DICHLORIDE 1.26 $,000 5,612 oK

GLYCOL PROPYL ETHER .91 5,000 4,770 oK
2- ACRYLATE

0.89 §,000 4,17 oK
g.% 5,000 4,743 oK
0.92 5,000 4,796 oK

2-m—3-nomowm 0.85 5,000 4,610 oK

FERRIC CHLORIDE $SOLUTIONS
E SOLUTION (37% ToO sgu)

CEFH R EE I EEELEF AEERFRREF LR T PRI ER

1.13 5,000 5,315 oK
FORMIC ACID . 5,000 5,523 oK
FPURFURAL 1.20 5,000 $.477 oK
GLUTARALDEHYDE SOLUTION (s0% OR LESS)
HEXAMETHYLENEDIAMINE SOLUTION 0.93 5,000 4,022 oK
REXAMETHYLENE IMINE 0.09 $,000 4,690 oK
HYDROCHLORIC ACID SPENT (15 OR LEBSS) 1.2 5,000 5,500 oK
180 (MIXED ISOMERS) (SEP VALERALDEHYDE (1S0-, N-)
ISOPRENE 0.69 5,000 4,153 oK
KRAFT PULPIRG LIQUORS (FREE ALKALI CONTENT 3% OR MORE) {INCLUDING: BLACK, GREXPL
MESITYL OXIDE 0.86 5,000 4,637 oK
METUYL ACRYLATE 0.95 5,000 . 4,873 oK
METHYLCYCLOPENTADIENE DIMER 0.9%4 5,000 © 4,848 oK
METHYL DIETHANOLAMINE 1.04 5,000 5,099 oK
2-METHYL-S-ETHYLPYRIDINE 0.92 5,000 4,796 oK
CHLORIDE (SBE DICHLOROMETHANE)
METHYL METHACR 0.94 S, 000 4,048 OK
2-METHYLFYRIDINE 0.9 5,000 .87 oK
alphs - METHYLSTYRENE 0.89  s,000 4,717 oK
MORPHOLINE 1.00 s,000 5,000 oK
WITRIC ACID (70% OR LESS)
WITROFROPAME (-1, OR -2) 0.9% 5,000 4,978 oK
OCTYL WITRATES (ALL ISOMERS) 1.00 S, 000 $.000 OK
OLEUM 1.98 4,797 6,750 oK
PENTACHLOROETHANE 1.67 5,000 6.461 oK
1, 3-PENTADIENE 0.68 5,000 4,123 OK
PERCHLOROETHYLENE (SAME AS TETRACHLOROETHYLEME ) 1.62 5,000 6.364 oK

SPILLVLY . 1’ 2



CALCULATIONS roR CAPACITY OF sPILL VALVE
BARGE : C9009, cowoco, INC.; 7027 N <7924

MAX DESIGN WORKING PRESS

SPILL VALVE sgr PRESSURE

CARGO TANK p/V SETTING

*TARGET" max LIQUID TRANSFER RATE

SPILL vALVE CAPACITY (WMATER) @ MAX DESIGN WORKING PRESSURE

PHOSPHORIC ACID
POL POLYAMINES

POLYMETHYLENE POLYPHENYL ISoCYNTE

POTASSIUM HYDROXIDE SOLUTION (SEER CAUSTIC POTASH SOLUTION)
180- PROPANOLAMINE

PROPANOLAMINE (i0-, n-)

PROPIONIC ACID

iso- PROPYLAMINE

is0-PROPYL ETHER

PYRIDINE

SODIUM ALUMIRATE SOLUTION

SODIUM CHLORATE SOLUTION (50% OR LESS)

SODIUM DICHROMATE SOL'N (70% OR LESS)

SODIUM HYDROXIDE SOLUTION (SEE CAOSTIC SODA SOLUTION)
SODIOM HYPOCHLORITE SOL'N (15% OR LESS)

SODIUM SULFIDE, HYDROSULPIDE SOLUTIONS (H28 15 PPM OR LESS)
SODIUM SULFIDE HYDROSULFIDE SOLUTIONS 115 PPM<H25<200 PPM)

SODTUM SULFIDE HYDROSULFIDE SOLUTIONS (H2S GREATER THAN 200 PPM)

SODIUM THIOCYAMATE SOLUTION (56% o LESS)
STYREME

SULRIC ACID
SULFORIC ACID, SPENT
1.1.2.2-Tmun.anom (ACETYLENE TETRACHLORIDE)
PENTAMINE
FPURAN
1.1,2-mxmoa‘mux (VINYL TRIGOORIDE)
TRIQROROETHANE (SER 1,1,2-TRICHLOROETHANE)
TRICHLOROETHYLENE
1.2.3-'!'RIQMROPROPANB
TRIETHANOLAMINE
TRIETHYLAMINE
mmmmmlﬂl
URER, AMMONITM NITRATE SOL'N (CONTAINING
f Pty MORE THAN 2% NM3)
VALERALDERYDE (imo-)
B (n-)
VANILLAN BLACK LIQUOR (FREE ALKALD CONTENT pl}
VINYL ACETATE o R
VINYLTOLUENE

SPILLVLV

-
w

(MOwP) 3.000 PSIG
(Ps/v) 1.750 PSIG
{Pp/v) 1.500 PSIG
ITLTR) 5,000 BPH
1Ov) max 6,750 BPH

€ LIQUID CARGO
H specCiric MAX NATER

R GRAVITY LIQUID LIQUID

1 TRANSPER TRANSPER

8 RATE RATE

(1) Q1) Qwe (Q1) *SG1“ .5
(BPH) (BPH)
cevoace F0C SetRRRESP meTecssve sccaasas LR .
PAC 1.83 4,990 6,750
EB 0.99 5,000 4,975
PPI 1.20 5,000 $,477
MPA 0.96 5,000 4,899
PAX 0.96 5,000 4,899
PNA i.00 $,000 5,000
Ipp 0.69 5,000 4,153
IPE 0.72 5,000 4,243
PRD 0.98 5,000 4,950
SAU
SDD 1.63 5,000 6,304
SDL
SHP 1.10 5,000° 5,244
SSH 1.32 5,000 5,745
SSI 1.32 5,000 S, 745
SSJ 1.32 $,000 S, 745
STS
STY 0.92 5,000 4,796
SPA 1.84 4,976 6,750
SAC 1.39 5,000 S,895
TBC 1.5% $,000 6,311
TTP 1.00 5,000 5,000
THP 0.09 $,000 4,717
™ 1.44 5,000 6,000
<L 1.46 5,000 6,042
™ 1.39 5,000 5.895
TEA 1.13 5.000 §,315
TEN 0.73 5,000 4,272
TET 0.90 5,000 4,950
s
0.79 §,000 4,444

IvVa 0.79 $,000 4,444
VAL 0.84 5,000 4,503
VBL
VAM 0.94 5,000 4,048
VNT 0.90 5.000 4,743

Quw<e (Qw) max

ox
OK

OK
oK
oK
oK
oK
oK
oK
oK
OK
oK
oK
oK

oK
oK



CALCULATIONS POR CAPACITY OF SPILL VALVE
RARGE : C9009: camoco, INC.; °7037° N *1020°

FAL DRSIGH WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

“TARGET® MAX L1QUID TRANSFER RATE

SPILL VALVE CAPACITY (MATER) @ MAX DESIGN WORKING PRESSURE

1. 1-DICHLOROPROPANE
1,1,1-TRICHLOROETHANB

1,2-DICHLOROFPROPANE

1.3 CYCLOPENTADIENE

1. 3 -DICHLOROPROPANE

2-m-2-m-3-m

z.c-oxmorumtmmcrnc ACID, DIMETHYLAMINE SALT SOLUTION (70% OR LESS)
3-PRNTEMBNITRILE

ARROTERNME TT (1,1, 1-TRICHLOROETHANE)

ALXYLARNZENE

AMINOSTHYLPIPERAZINE )
SENZENE RAFFINATE (ASSOME VAPOR PROPERTIES SIMILAR TO BENZENE)
BENZENE SULFONYL CHLORIDE

BENZYL, ACETATE

BENZYL CHLORIDE (STABILIZED)

BUTANOL

(MIXED ISOMERS)
CREQSOTR (ALL ISOMERS)
CRESYLIC ACID TAR
CYQOERPTANE

CYCLONRXANOME, CYCLOHEXANOL MIXTURE
CYQLONEXYL ACETATE
CYCQOPERTADIENE, STYREME, BENZENE MIXTURE

CYCLOPENTANE

DECANDIC ACID

bxammn (su.somvun:xnmmum
DIQIOROISOPROPYL ETHRR (2,2'-)

DICHLOROPROPANE

DICRLOROPROPRWE

DIFTRYL SULPATE

DIFTRYLETHANOLAMINE

DODECYL BENZENE

DODECYLDIMETHYLAMINE msmzmm MIXTURE
DRIPOLENE

ETHANCL (see ethyl alcohel)

FINYL BRCMIDE

ETHYL TERT-BUTYL ETHER

STRYLAQNE

STHYLENR DICHLORIDE 1,1,2-TRICHLOROETHANE MIXTURE
ETEYLMERCAPTAN (SAME AS ETHANETHIOL)

FTRYLPEENOL
FORMALDERYDE SOLUTION (S0% QR MORE) , METHANOL MIXTURES
HYDROSULP IDE

SPILLVLY I- y

(MDWP) 3.000 pSIG
{Pe/v) 1.750 PSIG
(Pp/v) 1.500 PSIG
{(TMLTR) $,000 BPH
(Ow) max 6,750 BPH
¢ LIQUI CARQGO EQUIVALVENT
H SPRCIFIC MAX WATER -
R aavirty uigoip LIQUID
I TRANSFER TRANSPER
S RATE RATR
(1) (Ql} Qwe(Ql)*sgl~.s
(BPH) (BPH)
*ve eeeooeene cssecven scevma
DPB 1.16 5,000 $,385
1.51 5,000 6,144
DPP 1.16 5,000 5,385
DPC 1.16 5,000 5,38¢
MHB 0.86 5,000 4,637
DDA
PNT (CRUDEB ?)
ABP
0.70 5,000 4,183
BSC 1.38 5,000 5,87
B2B 1.04 5,000 5,099
BCL 1.10 5,000 5,244
BTE 0.77 s, 000 4,387
BTO 0.03 S,000 4,588
BRA 0.96 5,000 4,89
8o 1.04 5,000 5,099
CHM 1.58 5,000 6,285
CPM 1.26 5,000 5,612
™ 1.07 5,000 5,172
<10 1.00 5,000 5,196
CRN 1.07 5,000 5,172
a2 1.08 $,000 5,196
oo 1.07 5,000 5,172
RX 1.08 5,000 5,123
crYe 0.81 $,000 4,500
cYx 0.95 5,000 4,873
cYe 0.97 5,000 4,924
cse 1.50 5,000 6,124
cYp 0.74 5,000 4,301
DCO 5.94 2,770 6,750
0.98 5,000 4,955
DCI l1.11 5,000 S,268
1.16 5,000 5,388
1.23 §,000 5,545
bsu 1.18 5,000 5,431
DAR 0.89 5,000 4,717
por
EBR 0.73 5,000 4,272
BAM 0.00 5,000 4,472
ETX 1.44 5,000 6,000
RPL 1.04 5,000 5,099
M 0.79 5,000 4,444

Quce (Qw) max )



CALCULATIONS POR CAPACITY OF SPILL VALVE
BARGE : C9009: conoco, Imc. ; ¢7037° AND °7020°

MAX DESIGN WORKING PRESS (MDWP)
SPILL VALVE SET PRESSURE (Pa/v)
CARGO TANK P/V SETTING (Pp/v)
“TARGET* MAX LIQUID TRANSFER RATE (TMLTR)
SPILL VALVE CAPACITY (MATER) @ MAX DESIGN WORKING PRESSURE {Qw) max
¢ LIQUID
H specreIc
" R GRAVITY
I
s
CARGO 1)
e L ST S eeseseccccaanemovan Ceesmccccvana cosomnma - SO6® l'."."'
Ienes
ISOBUTYL ACETATE

ISOPREWE, PENTADIENE MIXTURE
IS0- PROPYL ALCOHOL

LAURIC ACID
METHACRYLONITRILE

METHANOL

HETHYL STYRENE
METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURES
METRYLCYCLOMEXANE

METRYLERXANE (SAME AS HEPTANE)
MONGETHANCLAMINE

MOWO I SOPROPAROLAMINE

FAPETHALENE (MOLTEM) .

MBODRCANOIC ACID

NITRILOTRIACETIC ACID

NITROPHENOL (MOLTEN)

BITROPROPANE (60%), NITROETHANE (40%) MIXTURE
NITROTOLUENE (o-,p-)

PARALORIYDE

POLYGLYCERINE. SODITM SALT SOLN {CONTAINING 3% OR MORE SODIUM HYDROXIE)
PROPIOMALDENYDE

PROPIONIC ANHYDRIDE

PROPICHITRILE

PROPYLAMINE (n-)

PROPYLADNZENE

PYROLYSIS GASOLINE (GREATER THAN St BENZENE)

PYROLYSIS RESIDUAL FUBLS

SEMAGE, RAN

SODIUM SULFIDE (SOLID IN WATER)

STYREME

STYRENE CRUDE

STYREME TAR

TSTRAMETHYLBENZENE (1,2,3,5-)

TOLUIDINE (o-)

TRICHLOROBENZENE (1,2,4-)

TRITSOPROPANOLAMINE SALT OF 2, 4 -DICKLOROPHENOXY ACETIC ACID SOL‘N
™

UMDECAROIC ACID
HYDROCARBON S-9

sPILLVLY e

iy

83 dRJ9348Y § IaEERENNILEY B AR &k g

oo oo
[
o

1.583
0.92
0.92

0.99
1.00
1.48

3.000 pPSIG
1.750 PSIG
1.500 PSIG
$,000 BPH
6,750 BPH

RATE RATE
(Ql) Qws=(Ql)esG1“. s

(BPH) (BPH)

5,000 4,444
5,000 4,690
5,000 4,472
5,000 4,447
$,000 4,387
5,000 §,080
5,000 4,099
S, 000 5,362
S, 000 4,796
5,000 6,103
S, 000 5,123
5,000 5,385
5,000 4,975
5,000 4,500
5,000 $.025
$,000 4,183
5,000 4,242
5,000 4,583
5,000 4,717
S, 000 6,188
5,000 4,796
5,000 4,796
S, 000 4,717
5,000 5,000
5,000 6,021
5,000 4,717
5,000 4,610



CALCULATIONS POR CAPACITY OF SPILL VALVE
BARGE : C9809: coNoco, mc.; "7037" AND °7028°

MAX DESIGN WORKING PRESS . (MDwP) 3.000 pSIG
SPILL VALVE sgT PRESSURB (Pa/v) 1.780 PsiG
CARGO TANK P/V SETTING (Pp/v} 1.500 PSIG
*TARGET® MAX LIQUID TRANSFER RATE (TMLTR) 5,000 BPH
SPILL VALVE CAPACITY (!AT!!U @ MAX DESIGN WORKING PRESSURS (Qw) max 6,750 BPH
C LIQUID CARGO BQUIVALVENT
" H seecirrc MAX WATER
- R GRAVITY LIQUID LIQUID Quce (Qw) max
1 TRANSPER TRANSPRR
s RATE RATE
Axgo () Q1)  Qwe(Ql)esgl.s
(8PH) (BPH)
------------------------- .--.---—------.—.--------.-.-----..---..-..-.--... See evoeeeeve CeETtess csemccccacecen LA R RN
46 CIR SUBCMAPTER D, TABLE 30.25-1
Acetone ACT 0.79 5,000 4,450 oK
Acetophencne ACP 1.03 5,000 5.065 oK
Acstyl Tribtuyl Citrate 1.08 5,000 5,114 oK
Mrylonicrile-s:yrane Copolymer dispersion in Palyether Polyol ALE
Alcohols (C13 and above) ALY
Alcoholic beverages, N.0.s.
Aleohol (C6 - €17) (secondary) Poly(s-s)ethoxylntu
Alcohol (€12 - C15) Poly(1-3)ethoxylates
Mleohol (C12 - c15) Poly(3-11) ethoxylates
Alkenylsuceinic acid
Alkenylsuccinic Anhydride
Alkyl (C9 - c17) Benzenes ’ AKB
Alkylbenzenesul fonic acid (4% or less) ABS

Alkyl Phthalates (n-)

Alkyl Succinate Formaldehyde Hydr- OXyamino condensate (3.2y or less)
hinm:hyldic:hnmlum, Maincethylecthanolamine solution
M=yl Acatate (commercial, iso-, n-,sec-)

MNAYY. ACETATE (n-)

AMYL ACETATE (iso-)

Myl alcohol (iso-, n-, sec-, pPrimary) (SEE ALSO IAA)

Myl alcohol (n-)

Asyl alcohol (terr-)

AMYL ALCOHOL, PRIMARY

AMYL ALCOROL, (sec-)

Amylane

AMYL ALCGHOL, (iso-)

Q.07 S, 000 4,664 oK
0.88 5,000 4.6% oK
0.8 5,000 4,6%0 oK
0.82 5,000 4,528 oK
0.82 5,000 4,528 oK

0.82 $,000 4,520 oK
0.82 5,000 4,520 oK

0.82 5,000 4,528 oK
Amyl Methyl Ketone

Amyl Tallace

Asphalt 1.04 5,000 5,087 oK

ASPRALT BLEMDING STOCKS: Roofers flux
ASPEALT BLENDING STOCKS: Straight run residue

Behanyl alcohol

Benzene Tricarboxylic acid Trioctyl Bster

Bensyl alcobol $,000 5,123 oK
Bicyclic Terpenel Polyamide salt

Brake fluid base mixtures (containing Poly(2-8)alkylene (Q2-C3) glycols, Po

Butane 1.03 5,000 5,07 oK
Butene, SRE BUTYLENE ! ’
Butene Oligomer

Butyl Acetate (iso-, a-) 0.87 5,000 4,664 oK
SUTYL ACETATE (N-) 0.08 5,000 4,690 [>) 4
Butyl Acetate {sec-) 0.89 5,000 4,717 o] &
Butyl alcohol (iso-, n-, sec-, tert-)

BUTYL ALCOHOL (ISO-) 0.0 5,000 4,500 oK
BUTYL ALCOHOL (N-) 0.01 5,000 4,500 oK
BUTYL ALCOHOL (SBC-) g.01 5,000 4,500 oK
SOTYL ALCOHOL (TERT-) 0.78 5,000 4,416 oK
Butyl Benzyl Phchalate 1.12 s,000 5,292 oK

Butylene

Sutylene Glycol

1,)-Butylene Glycol, SER BUTYLENR GLYCOL
Butylene Polyglycol, SEm BUTYLENE GLYCOL

BISEEEE JUEE X5 B BEE exmyEEzsis

SPILLVLV I -('



CALCULATIONS PoR CAPACITY OF $PILL VALVE
BARGE : C9809: cowoco, INC.; “7027° D *7028¢

MAX DESICN WORKING FRESS {MDWP) 3.000 PSIG
SPILL VALVE SET PRESSURE {Pa/v) 1.7%0 PSIG
CARGO TANK P/V SETTING (Pp/v) 1.500 PSIG
"TARGET* MAX LIQUID TRANSFER RATE {(TMLTR) $,000 BPH
SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE (Qw} max 6,750 BPH
C LIQUID CARGO  BQUIVALVEMNT
> . H SPECIPIC  MAX WATER
) - R GRAVITY LIQUID LIQUID Qwee (Qw) max
1 TRANSFER  TRANSFER
s RATE MTE
CARGO ) Q1)  Qwe(Ql)esGl*.s
(35W) (BPH)
-------—-..- ---------------------- M ek R Scsevecaves [ 2 A BN 2T XYY ST emsea ceccccacenoanis cemmsscenea

iso-Butyl Pormate
n-Butyl Formatce
Butyl Heptyl Ketone BHK
Butyl Mechyl Ketone, SEE METHYL BUTYL KETONE
Butyl Stearate

Butyl Toluene

BUEB 0.8S 5,000 4,610 OK
Butyrolactone (gamma) BLA

Calecium Alkylphenate

Calcium Alky) Salicylate

Calcium Amino Nonyl Phenolate

Calcium Carboxylate

Caprolactam solutions CLs 1.02 §.000 5,080 oK
Carbon black base 0.90 $,000 4,743 oK
Catyl alcohol (HEXADECANOL) SEE ALCOHOLS (C13 AND ABOVE)

Cetyl-Stearal aléohol

Clearing 8pirit (unleaded)

Coal tar QOR 1.11 S.000 5,268 [¢]
Qumene hd o 0.86 5,000 4,640 oK
Cycloaliphatic Tesins

Cyclohexane X 0.7 s,000 4,613 oK
Crelohexancl G 0.9 s.000 4,873 oK
1.3-Cyclopentadiene dimer (molten) cPD 0.69 5,000 4,153 CK
Cyclopentadiene polymers, SER 1.3 -CYCLOPENTADIENE DIMER (MOLTEN)

Cymene (para-) o 0.86 5,000 4,637 OK
Decalrydronaphthalene DHEN 0.89 5,000 4,717 oK
D.caldchyde {iso-) IDA 0.63 5,000 4,555 oK
D.cnldd:yde (n-) DAL 0.83 $,000 4,555 oK
Decane DoC

Decene DCE 0.7¢ $,000 4,301 oK
Decyl alcobol (all iscmers) (DECANOL) DAX 0.83 $,000 4,558 oK
DECYL ALCOHOL (iso-) ISA 0.83 5,000 4,858 oK
DECYL ALCOHOL (n-) DAR 0.63 5,000 4,858 oK
Oecylbenzene (n-) D82 0.86 5,000 4,637 oK
Detergent Alkylate

Diacetone alcohol DAA 0.97 $.000 4,933 oK
Dialkyl (C10-Ci14) Benzenes DAB

Dialkyl (c7-13) Phthalates OAR

Dibucyl Carbinol

Dibutyl Phthalate (ortho-~) DPA 1.05 5,000 5,123 oK
Dicyclopencadiene, SEr 1. 3-CYCLOPENTADIENE DIMER (MOLTEN) DPT 6.98 .s,000 4,950 oK
Diethylbenzene DEB 0.87 5,000 4,664 oK
Disthylenas Glycol DEG 1.12 $,000 5,292 [«] ¢
Plechylens Glycol Butyl Ether DE 0.98 5,000 4,873 oK
Diechylene Glycol Bucyl Bther Acetate DM

Diethylene Glycol Dibutyl Bther DIG

Diethylene Glycol Diethyl Ether

Diethylens Glycol Ethyl Ether DGR

Diethylene Glycol Bthyl Bther Acetate DGA 0.99 5,000 4,978 oK
Diethylens Gl)r\_:ol Mathyl Rther DM 1.03 5,000 5.074 oK
Diethylene Glycol Hathyl Ether Acetata DGR

Disthylens Glycol Phenyl Ether o i ]

Disthylena Glyecol Phthalate DGL

Di- (2-~ethylhexyl)adipate DEE

Di-(2 -athylhexyl)phthalacae DIR

Oiethyl Phthalata ord

SPILLVLV I ) 7



CALCULATIONS POR CAPACITY OF SPILI, VALVE
BARGE : C3809: comoco, IMe,, “7027° AND *7029°

MAX DRSIGN WORKING PREBSS

SPILL VALVE SET PRESSURE

CARGO TANK P/V-SETTING

*TARGET* MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) ® MAX DESIGN MWORKING FRESSURE

Diglycidyl Bther of Bisphenol A
Diheptyl phthalate

Dihexyl phthalate
Diisobutylcarbinol
Diisobutylene

Diiscbutyl Ketone

Diisobutyl Phthalate
Diisodecyl Phthalate
Diiscoonyl Adipate

Diisononyl Phthalate
Diiscocytl Phthalate
Dilsopropylbenzens (all isomers)
Diiscpropyl Maphthalene
Dimethyl Adipace
Dimethylbenzene

Dimechyl Glutarate

Dimechyl Phthalate

Dimethyl Polysiloxane
z,z-ummxpm~1,3-uo1
Dimethyl Succinate

Dinonyl Phthalate

D4 (octylpheny)mine

Dioctyl Phthalate

Dipentene

Diphenyl

Diphenyl, Diphenyl Bther mixture
Diphenyl Ether

Diphenyl Ether, Biphenyl Ether mixture
Dipropylene Glyeol

Dipropylene Glycol Dibenzoate
Dipropylene Glycol Methyl Ether
DISTILLATES: Plashed feed stocks
DISTILLATES: Straight run
Ditridecyl Phthalace

Diundecyl Phthalate

Dodecana (all isomers)
Dodecanol

Dodecene (all isomers)

DODRCENE

Dodecylbanzene

Dodecyl Phencl -
Drilling mud (low toxieity) (if flammable or coabugtible) /
Bpoxylated linear alcohols, C11-C15

Sthane

2-Bthoxyechanol

2-Bthoxyethyl Acetate

Ethoxylaced alcohols, C11-C15,SRE THR ALCOHOL POLYETHOXYLATES

Bchoxy Triglycol (cTude)
Ethyl Acetate

Ethyl Acetoacetate
Bthyl alcohol 1ETHANOL)
Ethyl Aayl Ketone

Ethyl Benzene

“thyl Butanol

thyl Butyrate

=t
od

SPILLVLV

g

ABEBEREIE

E33EEEIT BE

LAA B 41 11 1 1 1 S

0.61
0.72
0.81

0.97

0.98
0.84
0.99
1.07
1.07

0.76
0.76
0.86

0.47
1.04
1.04

1.02

0.79

1.000 PSIG
1.750 PsIG
1.500 ps1G
$,000 BPH
6,750 BPH

LIQUID

TRAMNSFER TRANSPFER

(Ql)  Qwe(Ql)e*9G1*.5

(BPH)

S, 000
§,000
5,000

5,000

$,000

5,000

$,000
5,000
5,000
5,000
5,000

5,000

5,000
$,000

$,000
S, 000
$,000

5,000
5.000
§,000

5,000
5,000
5,000
$,000

5,000
5,000
$,000

(BPH)

4,500
4,243
4,500

4,637

5,454

4,924

4,950
4,583
4,978
$.,172
5,172

5,074

4,330
4,272

4,359
4,359
4,637

3,410
5.099
$,099

5.050
4,743
5,074
4,441

4,664
4.555
4,6%

Qwce (Qw) max

oK
oK
CK

CK

OK

OK
OK

oK

OK

OK
oK

oK

oK

oK



CALCULATIONS POR CAPACITY OP SPILL VALVE
BARGE ; C2009: Cconoco, IXC.; °7027° ND *702¢¢

MAX DESIGN WORKING PRRSS

SPILL VaLVE spT PRESSURE

CARGO TANK p/v SETTING

"TARGET* MAX LI1QUID TRANSPER RATE

SPILL VALVE CAPACITY (WATER) ® MAX DESIGN WORKING PRESSURE

Ethylene Glycol Acetate

Ethylene Glycol Butyl Bther

ETNYLENE GLYCOL BUTYL BTHER ACETATE

Ethylene Glycol Ether Acectate

Bthylene Glycol Tert-Butyl Ether

Ethylene Glycol Diacetate

Bthylene Glycol Dibutyl Ether

Ethylene Glycol Ethyl Ether, SEE 32- L

Bthyleng Glycol Ethyl Ether Acetate, SEX 2-ETHOXYETHYL ACETATE
Bthylena Glycol Isopropyl Rther

Bthylene Glycol Methyl Butyl Ether

Ethylene Glycol Methyl Ether

Ethylene Glycol Methyl Bther Acetate

Ethylane Glycol FPhenyl Bther

Ethylens Glycol Phenyl Bther, Diethylene Glycol Phenyl Bther mixture
Ethylene-Propylena Copolymer (in liquid mixtures)

2-Bthy 1. SEE OCTAWOL (ALL ISOMERS)

Ethylhaxoic acid, SER 2-ETHYLHEXANOIC ACID

Bthyl Hexyl Phthalate (SER ALSO DI 2-ETHYLHEXYL PHTEALATE)
Bthyl Hexyl Tallate

Ethyl Propicnate

Ethyl Toluene

Patty acid (saturaced, C13 and above)

Patty acid Amides

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

GASOLINES: Aviation (containing not over 4.06 grams lead per gallen) AviatioGAV

GASOLINES : Casinghead (nacural)
GASOLIWES . Polymer

GASOLINES : Straight runm
Glycerina

Glycervl, SEE GLYCERINE
Glycerol Polyalkoxylate
Glycerol Triacetate

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

Glycidyl Bster of Tertiary Carboxylic acid, SER GLYCIDYL ESTER OF TRIDECYL ACETIC ACID
GLT

Glycidyl EBster of Tridecyl Acetic acid

Glycidyl Ester of Varsatic acid, sEm GLYCIDYL RSTER oF TRIDECYL ACETIC ACID

Glycol Diacetate, SEE ETHYLENE GLYCOL DIACETATE
Glycols, Resins and Solvents mixtures

Gylcol Triacetate, SEE GLYCERYL TRIACETATE
Glyomal solution (40% or lass)

Grease

Heptadecane
Hepcans (all isomers) (METHYREXANE)

SPILLVLV I 9

QK

oK

oK

oK

OK

oK

oK

oK
oK

(owP) 3,000 PSIG
{Po/v) 1.750 PSIG
(Pp/v) 1.500 PSIG
(TLTR) §,000 BPH
(Qw) max 6,750 BPH
C LIQUID CARGO  EQUIVALVENT
K SPECIPIC  MAX WATER
R GRAVITY LIQUID LIQUTD
1 TRANSFER  TRANSFER
s RATE RATE
(1) Q)  Owe(Ql)*gal“.s
(BPH) (8pH)
O P OO e e ceeiccecen s
BCY 0.79 5,000 4,444
m
EGL 1.13 5,000 5,318
830
B
B 0.94 5,000 4,848
EGY 1.10 5,000 S,244
e
C
EGA
21
2B 1.10 5,000 5,244
BaT
EPR 1.10 5,000 S, 244
X
op
B 0.82 5,000 4,528
o
EX  0.8¢ 5,000 4,583
[
mr
EPR 0.89 5,000 4,717
BTE 0.88¢ 5,000 4,690
PAM 1.13 5,000 5,315
PAL 1.13 5,000 5,315
Goc
GAK 0.75 5,000 4,330
GRP 0.80 $,000 4,472
GAT 0.74 5,000 4,301
0.1 5,000 4,213
GCs 0.67 5,000 4,093
GPL 0.7% 5,000 4,330
GR  0.75 5,000 4,330
GR  1.26 5,000 5,612
- 0.68 5,000 4,135

oK



CALCULATIONS POR CAPACITY OF SPILL VALVE
BARCE: 9409 CONOCO, INC.; 7027° NND °70328°

MAX DESIGN WORKING PRESS (MDwP)
SPILL VALVE sET PRESSURE (Ps/v)
CARGO TANK P/V SETTING (Pp/v)
*TARGET® MAX LIQUID TRARSPER RATE (TMLTR)
SPILL vaLve CAEACITY (WATER) @ MAX DESIGN WORKING PRESSURE (Qw) max
C LIQUID
H SPECIPIC
R GRAVITY
I
S
CARGO (1)
et L T T shEmeae teevccsrmncaa ...-..-..--.-.__._-._---_._--___..-,._..--- e sedeeRse .. .._._... vsevomemcsanwy
HEPTANE (N-) RPT  0.68
Heptanoic acid HEP 0.92
Heptanol (all isomers) HTX 0.82
HEPTANOL HTR 0.82
Heptene (all isomers) HPX 9.7
HEPTEME (1-) ' HTE  0.70
Heptyl Acecate HPE 0.88

Herbicide (c1s -H22 -NO2 -CI}, SEE METOLACHLOR
Hexaethylene Glycol

thylena Glycol

thylenetetramine solutions

(all iscmers) 0.66
0.66
Hexanoic acid 0.93
Bexano} 9.82
Hexene (al} isomers) 3.67
(1-) 0.67
HEXEWR (2-) 0.67
Hexyl Acecate
Faxylens Glycol
Hog . SEE LARD

2-Rydroxy-4- (methylthio) butanoic acid

HYDROCARBON 5-9 (MOVED TO SUB-0Q, WON TABLE 151, 6/24/95)
Ml‘cly terminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED/
Isophorone

JET FUKLS: JP-1 (Rerosene)

JET FORLS: JP-3

JEBT FURLS: JP-4

JET PURLS: JP-5 (Kerosene, heavy)

JET PURLS: JP-8

Kerosene

Laceic acid

Lard

0.93
.80
0.80
0.81
0.82

8333535 3 EEGNEHGEEED

Lacex, liquid synthetic, including: Styrene-Butadien rubber

latex. liquid synthetic, including: Carbaxylated Styrene-Butadien Copelymer
Magnesium Noayl Phenol Sulfide

Magnesium Sulfonate

Maleic Anhydride Copolymer

3-Marcaptobenzothiazol (in 1iquid mixtures)

Msthane

3-Msthoxy-1-Butanc] -
3-Mathoxybutyl Acecate
1-Mhnxy-2-?ropy1 Acetate

Mathoxy Trigylcol, SER TRIBTHYLENE GLYCOL METHYL ETHER
Methyl Acetate

Mathyl Acetoacetate

Mathyyl alcohol (SxB METHANOL)

Methyl AMmyl Acetats

Methyl Amyl alcahol

Mathyl Asryl Ketone

Methyl Sutanol, SRR THR AMYL ALOOHOLS
Methyl Butenol

Methyl n-Butyl Ketonoe

Methyl Sutynol

%ethyl BDutyrate

3

0.79

0.01

BA% ZBREEARE 3

SPILLVLV I - \ 0

3.000 PSIG

1.750 PSIG

1.500 pPsiG

5,000 BPH

6,750 BPH

CARGO EQUIVALVERT
MAX WATER

LIQUID LIQUID

TRANSPER TRANSFER

RATE RATE
Q1) Qu= (Q1) *8G1°.5
(BPH) (BPR)
$,000 4,123
5,000 4,79
5,000 4,528
5,000 4,528
5,000 4,183
$,000 4,103
5,000 4,690
S,000 4,062
5,000 4,062
$,000 - 4,822
§,000 4,528
5,000 4,093
$,000 4,093
5,000 4,093
5,000 4,796
5,000 4,822
5,000 4,472
5,000 4,472
5,000 4,500
5,000 4,528
$,000 4,500
5,000 4,796
5,000 4,444
$,000 4,637
5,000 4,500
$,000 4,500
$,000 4,743

Qw<s (Qw) max

oK
oK

oK

oK

OK



CALCULATIONS roR CAPACITY OF sPiLL VALVE
i C3009: CoNOCO, INC.; °7027° N °7028°

MAX DESTGN WORKING PRESS
SPILL VALVE SET PRESSURE
TANK P/V SETTING
*TARGET® MAx LIQUID TRANSFER RATE
SPILL vaLve CAPACITY (WATER) o MAX DESIGN WORKING PRESSURE

Methyl Ethyl Ketone
Methyl Porma) (DIMETHYL PORMAL)
Mathyl Heptyl Ketone
Mathyl Isobutyl Carbinol, Sgg METHYL AMYL ALCOHOL
Methy) Isobutyl Ketone
3-H.t.hyl-3-ne|:hoxybuunol
J-Mthyl-z—netharybutyl Acetate
1-Mathyl Maphthalene
Methyl pentene
2-METHYL- 1 - PENTENE
5 -METHYL- 1 - PERTRNE
l-lhl'.hyl-!-’yrrolidam
Methyl Tert-Butyl Bther {MTBE)
Mastolachloy -
Mineral spirics
Myrcene
HAPHTHA: Aromacic (Having less chan 10t Benzene)
¢ Cracking fraction
: Heavy
: Paraffinic
: Petroleum
: Solvent
BAPHTHA: Stoddard #olvent
NAPHTHA Varnish makers' and paintercs’ (75%)
ene Sulfonic acid-Formaldehyde lymer, Sodium salt solution
Maphthenic acid i
Bonane (all isomers)
WOMANE

Bonanoic acid (all isomers)
ic. Tridecanoic acid mixture

Noayl alcohol (all isomers)
NONYL, ALCOROL

BONYL ALCOROL (iso-)

Banryl Methacrylace Monomer

Nonyl Phenol

Banyl Pheno) Polyu-u)ethoxyluu

Ronyl Pheno) Sultfide (90% or less)

Noxicus liquid: ¥.0.s. (17) (*"Trade name, * ontainsprincipal components®),
Non-Boxioug liquid, M.0.s. (18) (°Trade nam:, * containg Principal components
Octadecene

de solution (Oleamide)
Octans (all iscmerg)
OCTANE

Octanoic acid (all iscaers)
Octanol (al} isomers)
OCTANODL,

Octens (all isomers)
oCTENE (1-)

Octyl Acetate

Octyl alcohol (is0-, n-) (all iscmers), SEB OCTANOL (ALL ISOMERS)
OCTYL ALCOHOL

Octyl Aldehydes

Octyl Decyl Adipate

Octyl Bpoxytallate

SPILLVLY I‘l \

3.000 psiG

(MDWP)
(Po/v) 1.750 psSiG
(Pp/v) 1.500 PSIG
(TMLTR) S, 000 BPH
(Qw) max 6,750 BPH
€ LIQUID CARGO EQUIVALVENT
H SPECIPIC MAX WATER :
R GRAVITY LIguiD LIQUID Qu<e (Qw) max
I TRANSPER TRAMSFRR
s RATE RATE
(1) Q1) Qu=(Ql)*9G14.g
(BPH) (BPH)

"R ".'.'.O. Seftecnns cececmcea Sescee cecsmscevean
MEX 0.80 5,000 4,472 oK
MIF 0.86 §,000 4,637 oK
MAX 0.83 $,000 4,558 oK
MIC 0.04 5,000 4,583 oK
MIK 0.80 $,000 4,472 ] 4
MNA 1.02 $,000 §,050 oK
MPN 0.69 S, 000 4,153 oK
MTN 0.67 S,000 4,093 oK
MPY
MBE 0.74 5,009 4,)01 OK
MCO
MNS 0.7% 5,000 4,330 oK
MRE 9.80 $,000 4,472 QK

.6 -_8§

.6 -.85

.6 -.85

.6 -.085
PTN .6 -.85
NSV 0.87 5,000 4,664 oK
NSS 0.78 5,000 4,416 oK
NVM 0.77 5,000 4,307 oK
NPS
NTI 1.02 $.000 5,050 oK
NAX 0.72 $,000 4,243 oKX
NAN 0.72 5,000 4,243 oK
N
now [ I 5,000 4,272 oK
NNS 0.94¢ 5,000 4,048 oK
NNN 0.94 S,000 4,848 oK
MNI 0,94 5,000 4,048 oK
NP 0.95 5,000 4,873 oK
NPE
Category D (i
) 5
oDD
QAX 0.70 S,000 4,183 oK
CAN 0.70 5,000 4,183 OK
QAA 0.91 5,000 4,77 oK
ox 0.83 5,000 4,585 oK
oTA 0.83 5,000 4,585 oK
[°£2 4 0.72 5,000 4,243 oK
ore Q.72 5,000 4,242 oK
ox 0.83 5,000 4,555 oK
I0A 0.83 5,000 4,58S oK
QAL
ODA
oBT



CALCULATIONS POR CAPACITY OF SPILL VALVE
BARGE: (3409 CONOCO, INC.; *7027° ap *7020°

MAX DESIGN WORKING PRESS

SPILL VALVE spT PRESSURE

CARGO TANK p/v SETTING

"TARGET" MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

oIL,
oIL,
oIL,
oIL,
o1L,
QIL,
oIL,
QIL,
oIL,
oI1L,
OIL,
OIL,
oIL,
OIL,
o1L,
OIL,
oIL,
o1L,
oIL,
o1L,
OIL,
OIL,

o1L,

SPILLVLV

Octyl Phthalate, SEE DI-(2-BTHYLHEXYL) PHTHALATE
Babassu

EDIBLE:
EDIBLE: Beechnue
EDIBLE: Castor
EDIBLE: Cocoa butter
EDIBLE: Coconut
EDIBLE: Cod liver
EDIBLE: Corn

EDIBLE: Cottonseed
EDIBLE: Pish, N.0.8.
EDIBLE: Grapeseed
EDIBLE: Groundnut
EDIBLE: Hazelnur
EDIBLE: Lard

EDIBLE: Majze

EDIBLE: Mustard seed
EDIBLE : Nutmeg Butter
EDIBLE: Olive

EDIBLE: Palm

EDIBLE: Palm kernel
EDIBLE: Peanut
EDIBLE: Poppy

EDIBLE: Raisin deed
EDIBLE: Rice bran
EDIBLE: Safflower
EDIBLE: Salad

EDIBLE: Sesame

EDIBLE : Soya bean
EDIBLE: Sunflower, SEE SUNFLOWER SEED
EDIBLE: Sunflower seed
EDIBLE: Tucum

EDIBLE: Vegetable, N.0.5.

MISC: Aviation PF2100
MISC: Clarified
MISC: Coal

(MDMP)
(Po/v)
(Pp/v)
(TMLTR)

(Qw)

c

B
R
I
8

Tew

E 588 3 8 8

§838

ER353388 338 8 e

§

MISC: Coconut oil, esterified, SER CoCoMpT OIL, FATTY ACID METHYL ESTER

MISC: Cocomut oil, fatty acid
MISC: Cocomut oil, fatty acid Methyl Esear

MISC: Coconut oil, Methyl Ester, SEE COCONUT OIL FATTY ACID METHYL ESTER

MISC: Cottonseed, facty acid, SER COTTOMSEED OIL, FATTY ACID
MISC: Croton
MISC: Crude
MISC: Diesel

-

T2

=2 ¢

oIL
QoS

f[ax
LIQUTD

SPECIPIC
GRAVITY

1)

LALEE 222

0.%0
0.9¢
0.95

1.000 pPSIG
1.750 PSIG
1.500 PSIG
$,000 BPH
. 6,750 BPH

RATE RATE

Q1) Qwe (Q1) *SG1“. s
(BPH) (BPR)
5,000 4,084
S,000 4,086
5,000 4,099
$,000 4,899
5,000 4,873
5,000 4,899
5,000 4,690
5,000 4,743
5,000 4,048
5,000 4,873
5,000 4,073
5,000 4,07
$,000 4,743

oK

oK

oK

oK
oK

oK

oK

oK

oK

[¢].4

oK
[«) 4



CALCULATIONS roR CAPACITY OP SPILL VALVE
H C9809: conoco, INC.; *7027° aND ®7028*

MAX DESIGN WORKING PRESS
SPILL VALVE SET PRESSURE
CARGO TANX p/v SETTING

‘TARGET® MAX LIQUID TRANSFER RATE
SPILL VALVE CAPACITY (WATER)

: Gas, low peur

: Gas, low gulfur
: Heartcut distillate
Lanolin

: Linseed
lubricating

: Mineral

: Mineral seal

: Motor

: Neafafoor

: Oiticica

: Palm oil, facty
: Palm o0il, Mechyl
H Pemc‘nr.i.ng

: Perilla

: Pilchard

: Pine

Range

Residual

: Resin

: Resinous petroleum

: Road

: Rosin

: Seal

: Soapstock

: Soya bean (epoxidized)
MISC: Sperm

MISC: Spindle

MISC: Spray

MISC: Tall

MISC: Tall, fatty acid

MISC: Tanner‘'s

MISC: Transformer

MISC: Tung

MISC: Turbine

MISC: Whale

OIL, MISC: White (mineral)

OIL, MISC: Wood

alpha-Olefins (C13 - c1s)

Olefins (C13 and above, all isomers)
Oleic acid "

Oleyl alcohol (OCTADECENOL) ,

acid Methyl Ester
Ester,

OIL,

QIL,
oIL,
OIL,
oIL,
oIL,
QIL,
oIL,
OIL,
OIL,
OIL,
orL,
oIL,
o1L,

SEE ALCOHOLS (C13 AND ABOVE)

SEE SEE PALM OIL, FATTY ACID METHYL

{(MDWP)
(Po/v)
(Pp/v)
{(TMLTR)

c

H
R
b
S

M R e T T ]

oLs

s
oMT
= i 4
001
ore
ESTEROPE
oPT

i 88 B 883

433383888

§ g

3.000 PSIG
1.750 PSIG
1.500 PSIG
$.000 BPH
6,750 BPH

LIQUID CARGO
SPECIFIC MAx
GRAVITY LIQUID

EQUIVALVENT

RATE

(1) Q1) Qw=(Q1) *sG1*.S

(BPH) (BPH)

(Al 222 2T

0.0 5,000 4,743

Q.95 $.000 4,873

S, 000 5,050

5,000 4,664

5,000 4,243

Organic Amine 70, sgm Mxmmwxmmowxn. AMINOETHYL - ETHANOLAMINE SOLUTION

a-Paraffine (C10 - c20)
Pentadecanol, SER sgg ALCOHOLS (€13 AND ABOVE)
Pentaschylens Glycol

(all isomers)
(iso-)
PEWTANE (n-)
Pentancic acid
Pentene (all isomers)

SPILLVLV

£

PPN

333 3538 §

I-13

5,000 4,558

-63 5,000
5,000

5,000

3,957
3,937
3,969

o

.64 5.000

4,000
4,000

.................. e e R E R e L el

Qw<e (Qw) max

oK

oK

oK

oK

oK -

oK

oK
oK

oK
[+ 4



CALCULATIONS POR CAPACITY OP SPILL VALVE
BARGE ; C3009: comoco, Imc.; *7937e ND *702¢°

MAX DESIGN WORKING PRESS

SPILL VALVE SET PRESSURR

CARGO TANK P/V SETTING

"TARGET® MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY {HATER) @ MAX DESIGN WORKING PRESSURE

I-Myl.-l-Xylyl Ethane

lfurized Bicyciic Terpene
Phthalate plasticizers, szp INDIVIDUAL PHTHALATES
Pinene

Polyalkenyl Succinic Anhydride Amine
Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixtures
Polyalkylene Oxide Polyol

Polamine, Amide mixture

Polybutadiene, Hydroxyl terminated
Polybucens

Polydimechylsiloxane

Polyethylene Glycol

Polysthylene Glycol Dimethyl Ether
Polyglycerol .
Polyisoburylene, SeE POLYBUTENE
Polymerized Esters

Poly (20) oxyethylene Sorbitan Monooleate
Polypropylens

Polypropylens Glycol

Polypropylens Glycol Methyl Bther
Polysiloxane

Polystyrene Diakyl Maleate

Potassium Oleate

n- ropanol
Propyl Acetate {imo-)
Fropyl Acecate- (n-)
Propyl alcohol ({iso-)
Propyl alcohol (n-)
Propylbenzens (n-)
i80-Propylcyclohexane
Propylene

Propylene-Butylene Copolymer
Propylene Dimer

Propylene Glycol (1,2-PROPANDIOL)
Propylene Glycol Monoalkyl Bther
Fropylens Glycol Ethyl Bther
Propylens Glycol Methyl Brther
Propylensa Polymer (in liquid mixtures)
Propylane Tetramer -
Propylene Trimer

Pseudocumene, SEE TRIMRTHYLBENZENRS
Rum

Sodium Acetate, Glycol, wvater solutions
Sodium Acectate soluticn

Sodium Benzcate solution

Sodium Sulfonate

Stearic acid

Stearyl alcchol {Octadecanol)
Sulfolane

Tallow

Tallow alcohol, SEB ALCOHOLS (C13 AMD ABOVE)
Tallow fatty acid

Tallow Alkyl Witrile

letradecancl

SPILLVLV : L

(MDWP)
(Ps/v)
(Pp/v)
(TMLTR)

11 I3FFITFIBERNRAIZ FAg

d 3 85 & gt

LIQuUID

SPECIPIC

MAX

GRAVITY LIQUID
TRANSFER TRANSIFER

(1)

teveweee

[

[

~oOo0boo0oo0o

.86

.04

.91

.04

.01
-92

.92

.29

.26

-02

RATE
Q1)

WATER
LIQUID

RATE
Qw={Q1) *9G1.5

5,000

$,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

5,000

$,000

5,000

S,000

5,000

4,637

5,099

4,770
5,099
5,099

5.025
4,79

5,099
4,117
4,444
4,472
4,637

4,472
5,099

5,099

4,796

2,693

5.612

4,528

oK

[*) ¢

oK
oK

oK

OK

oK

oK



ACULATIONS FOR CAPACITY OF SPILL VALVE
BARGE : C9809: CONOCD, INC.; °7027° ND =7028°

MAX DRSIGN WORKING PRESS

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

*TARGET* MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (MATER) @ DESIGN NORKING PRESSURE

1-Tetradecene, SEE THE OLEPIN OR ALPHA-OLEPIN ENTRIES
Tetradecylbenzene

Tetraethylene Glycol

Tetrahydronaphthalene

Tetrapropylbenzene, SEE ALKYL(C9-C17) BENZENES
Toluene

Triaryphosphate

Tributyl Phosphate

Tricresyl Phosphate (less than 1% of the orthe isomer)
Tridecane

Tridecanoic acid
Tridecano], SEE ALCOHOLS (C13 AND ABOVE)
1-Tridecene

Tridecylbenzene

Triethylbenzene

Triethylene Glycol

Tristhylene Glycol Butyl Ether
Tristhylens Glycol Butyl Ether mixture
Tristhylens Glycol di-(2-ethylbutyrate)
Triethylene Glycol Ether mixture
Triethylene Glycol Ethyl Bther
Triethylene Glycol Mathyl Ether
Triethyl Phosphate

Triiscoctyl Trimellitate
Triisopropanolamine

Trimethylbenzenes (all isomers)
TRIMETHYL BENZENE (1,2,5-)

TRIMETHYL BENZENE (1,2,3-)

TRIMETHYL BENZENE (1,2,4-) (PSEUDOCUMENE)
Trimethylol Propans Polyethoxylate
2.2.4-Trimechyl pentanediol-1,3-diisobutyrate
2.2.4-1‘:1lethy1-3-ptntml-1-isab.ltyul:a
Tripropylene, SEE PROPYLENE TRIMER
Tripropylene Glycol

Tripropylene Glycol Methyl Bther
Trixylenyl Phosphate

Turpent ine

Turpentine substitute (White spiric), SEB WHITE SPIRIT (LOW
Ondecanol

Undecene (1-)

Ondecyl alcohol

Undecylbenzene

Vioyl Acecate-fumerate Copolymer

Naxes: -

MAIRS: Candelilla

WOJIES: Carnauba

WAXES: Paraffin

WAIRS: Petroleum

¥hite spirit, SEE WHITE SPIRIT (LOW (15-20%) AROMATIC)
Mhivte spiric (low (15 - 20%) aromatic)
Wing, SER ALCOBOLIC BEVERAGES, N.0.S.
Nool grease

tylenss (ortho-, meta-, para-)

YLENE (M-)

LYLEXR (O-)

SPILLVLV

(15-20%) AROMATI

TdE tEoeatde

88 SNE4d % 323382 3 4 4 999 @49 2 g3y

-

EEE B RE B 8§

SPECIPIC

1.000 PSIG
1.750 PSIG
1.500 PSIG
5,000 BPH
- 6,750 BPFH

GRAVITY LIQUID
TRANSFER TRANSIER

(1)

0.77

1.12
0.97

1.02

0.09
c.89
0.89

1.16

0.09
0.87
0.89

LIQUID

Qw<e (Qv) max

OK

oK
oK

oK

oK

. OK

oK

oK
oK

OK

[*) ¢
oK

oK
oK
oK

oK

oK

oK

RATE RATE
(@l) Quws(Ql)esGl“.s
(BPH) (BFH)
5,000 4,307
5,000 5,292
S,000 4,924
5,000 4,664
$,000 5,388
$,000 4,389
5,000 4,610
5,000 4,387
5,000 4,637
5,000 5,292
5,000 5,099
5,000 5,172
$,000 5,080
5,000 ¢, N7
5,000 4,717
5,000 4,717
$,000 4.717
5,000 T
5,000 4.330
5,000 4,583
5,000 4,717
$,000 4,664
5,000 4,17

oK



SPILLVLV

CALCULATIONS FOR CAPACITY op SPILL vALVE
C2809: comoco, INC.; *7027¢ anp °7020°

MAX DESIGN WORKING PRRSS

(MDWP) 3.000 pSIG
SPILL vaLvg SET PRESSURE (Pa/v) 1.750 psic
h TANK p/v SETTING (Pp/v) 1.500 PsIG
TARGET® max LIQUID TRANSFER RATE [THMLTR) 5,000 BPH
SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE (Qw) max 6,750 BPH
C  LIQUID CARGO EQUIVALVENT
- H SPECIPIC MAX WATER
. R GRAVITY LIgUID LIQUID
I TRAHSFER TRANSFER
CARGO s RATE RATE
(1) (Q1) Qw=({Ql) *s5G1* .5
’ (apm) (8PH)
----- o---------------.-..-..-.-.-..-...--....--..,..-.-.....--.-.,......_._..._._..-....,..., Y eweeveae TeSmssss ceemessmmsmmaa Sesssssenaa
IYLENE (p-) ILpP 0.06 S, 000 4,637
KYLENOL, XYL 1.01 $,000 5,028
Zinc Dulkyld.lthiopholphnte

I



CALCULATIONS POR CAPACITY OF SPILL vaLve -
SARGE C9009.; ¢« INC.; #7027+ np *7028°

MAX DESIGN WORKING PRESS

SPILL vALVE spr PRESSURE

CARGO TAMX p/v SETTING

"TARGET® max LIQUID TRANSFER RATE
SPILL VALVE CAPACITY (WATER) @ Max

46 O sUBGAPTER D. BOT NOT TABLE 30.235-1

AROMATIC RESIN OIL 60
ARGMATIC RESIN OIL 80
AROMATIC RESIN QILS

SPILLVLY

I-17

(MDWP) 3.000 PSIG

(Po/v) 1.750 psiIG

(Pp/v) 1.500 PSIC

(TMLTR) §,000 BPH

(Qw) max 6,750 BPH

C LIQUID CARGO EQUIVALVENT

H SPECIFIC MmAx VATER

R GRAVITY LIQOID LIQU1D Quvce (Qv) max

b TRANSFER TRANSPER

s RATE RATE

(1) Q1)  Qw=(Ql)esG)*.s
(BPH) (BFH)

O e e e
ARS 1.02 5.000 $.050 oK
ARS 1.02 $,000 5,080 oK



SMORY COMPARISON OF *SPILL VALVE® va "P/V® MAX LIQUID TRANSFER RATES

BARGE : C9803: CONOCO. INC.; 7027° AND *7038°
MAX MAX
¢  LIQUID LIQUID
K TRANSFER TRANSFER
R RATE RATE
I PER PER
s SPILL P/V
CARGO VALVE VALVE
) : {38L/ (8BL/
fR) HR)
------------ --.-....---..-.-....-._--...,_...._............._...-......-....... BRI pascsnnsa rms .-
46 CPR SUBCHAPT O, TABLE 151
ACETIC ACID MC 5,000 5,000
ACETIC ANHYDRIDE ACA  'S,000 5,000
ACETONITRILE ATN 5,000 5,000
ACRYLIC ACID ACR s, 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
AMMONTUM BISULFITE SOWN (70% OR LESS) ABX 5,000
NOONIUM HYDROXIDE (264 OR LESS Ni3) AN
OIL (COAL TAR FRACTION) ANHO
BNZ 5,000 5,000
BENZENE HYDROCARBON MIXTURES (M/ACETYLENES) (W/10% BENZENE OR MORE) BHA 5,000 5,000
BENZEWE HYDROCARBON MIXTURES (W/10% BENZENE OR MORE) BHB 5,000 5,000
REWZENE, TOLUERE, XYLENE MIXTURES (HAVING 10% BENZENE OR MORE) BTX 5,000 $,000
180-BUTYL ACRYLATE . BAI 5,000 5,000
a-8UTYL ACRYLATE BTC 5,000 5,300
BUTYL ACRYLATE (SEE ISO- & N- BUTYL ACRYLATE) BAR 5,000 5,000
8UTYL METHACRYLATE BMH $,000 5,000
180-BUTYRALDENYDE BAD 5,000 5,000
a-BUTYRALDEHYDE BTR 5,000 5,000
BUTYRALDEHYDES (CRUDE) BPA 5,000 $,000
BUTYRALDEHYDE (IS0-, N-) BAE $,000 5,000
CAMPHOR OIL (LIGHT) CPO 5,000
CARBON TETRACILORIDE CBT 5,000
CADSTIC POTASH SOLUTION CPS 5,000
CAUSTIC SODA SOLUTION css 5,000
CHLOROBENZENE CRB 5,000 5,000
CHLOROPORM RF 5,000
QILOROSULFONIC ACID CSA 5,000
COAL TAR NAPHTHA SOLVENT RCT 5,000 $,000
CREOSOTE (COAL TAR) ccr 5,000 5,000
CREGSOTE (NOOD) om 5,000 5,000
CRESOLS (ALL ISOMERS) CRS $,000 5,000
CRESOLS WITH LESS THAN St PHENOL (SEE CRESOLS (ALL ISOMERS) [« T 5,000
CRESOLS WITH 5V OR MORE PHENOL (SEE PHENOL) CPP 5,000 5,000
RESYLATE SPENT CADSTIC csc 5,000
CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CADSTIC CAX
CROTOMALDENYDE CTA 5,000 $,000
CYCLOHEXANONE CCH 5,000 $,000
CYCLOHRXYLAMINE CHA 5,000 5,000
DECYL ACRYLATE (iso-, n-) DAT 5,000 5,000
DIQILOROBENZEME (ALL' ISOMERS) pax 5,000 5,000
1, 1-DICHLOROETHANE DCH 5,000 5,000
2,2-DICHLOROBTHYL ETHER DEB 5,000 5,000
DICHLOROMETHANE (ALSO KNOMN AS METHYLEWE CHLORIDE) DOM 5,000
2.4 - DICHLOROPHEROXYACETIC ACID DIETRAMOLAMINE SALT SOLUTION DOR
2. 4-DICHLOROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION DAD
2. 4-DICHLOROPHENQXYACETIC ACID, TRIISOPROPANOLAMINE SALT SOLUTION DT
1,1-,1,2- OR 1,3- DICHLOROPROPANE 212 ¢ $.000 5,000
1, 3-DICHLOROPROPENE DPU 5.000 S,000
DICHLOROPROPENE, DICHLOROPROPANE MIXTURES oM 5,000 5,000
2,2-DICHLOROPROPIONIC ACID by
DIETHANOLAMINE DEA 5,000 5,000
DIETHYLAMINE DEN 5,000 5,000
DIETHYLENETRIAMINE DET 5,000 5,000
DIBTHYL ETHER, SER ETHYL ETHER DER

MLTRSOML j“



SFROARY COMPARISON OF “SPILL VALVE® vs *P/V® MAX LIQUID TRANSPER RATES

BARGE : C9909: COMOCO, INC.; *7027° ND "7020°

ETHYLAMINE SOLUTION (72% OR LESS)
M-

n-

ETHYLENE CYANOHYDRIN

ETHYLENED IAMPNE

ETHYLENE DIBROMIDE

ETHYLEME DICHLORIDR

STHYLENE GLYCOL PROPYL ETHER
2-ETHYLARXYL, ACRYLATE
ETHYLIDENE WORBORNENE

FTHYL METEACRYLATE
2-BTHYL-3-PROPYLACROLEIN

FERRIC CMLORIDE SOLUTIONS
PORMALDEHYDE SOLUTION (37% TO 50%)
PORMIC ACID

FORFURAL

GLUTARALDERHYDE SOLUTION (50% OR LESS)
HEXAMETHYLENEDIAMINE SOLUTION
HEXAMETHYLENRIMINE

HYDROCHIORIC ACID SPENT (15% OR LESS)

ISOPEWTALDERYDE (MIXED ISOMERS) (SER VALERALDEHYDE (ISO-, N-)

LSOPRENE

8 g
=
o

ARII33A5 8RB EBARBESARREYES

HCS

IPR

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

MESITYL QXIDE
METHYL ACRYLATE

WITRIC ACID (70% OR LESS)
NITROPROPAME (-1, OR -3)
OCTYL WITRATES (ALL ISOMERS)
el Ren] >3

1, 3-PENTADIENE

(SAME AS TETRACHLOROETHYLENE)
PHOSPHORIC ACID
POLYSTHYLENE POLYAMINES

MLTRSOQ 3'2

gRSRASRIBAIFY AR

3

EEITARS

5,000

$,000
5,000
5,000
$,000
5,000

$,000
5,000
5,000
5,000

$,000
5,000
5,000

5,000

5,000

5,000
5,000
5,000
$,000
5,000
$,000



SUMORY COMPARISGN OF °SPILL VALVE® ve "P/VS MAX LIQUID TRANSFER RATES

BARGE : C3809: CONOCO, INC.; ©7037¢ AND °7029°

SODIUM CHLORATE SOLUTION (50% OR LESS)

SODIDM DICHROMATE SOL'N (70% OR LESS)

$ODITM HYDROXIDE SOLUTION (SES CAUSTIC SODA SOLUTION)
SODIUM HYPOCHLORITE SOL'N (15% OR LESS)

SODIUM SULFIDE, HYDROSULPIDE SOLUTIONS (M2S 15 PPM OR LESS)
SODIUM SULPIDE HYDROSULPIDE SOLUTIONS (15 PPM<H25<200 PPM)
SODIUM SULFIDE HYDROSULFIDE SOLUTIONS (H2S GREATER THAN 200 PPM)
SODIUM THIOCYANATE SOLUTION (56% OR LESS)

STYRENE MONOMER

SULFURIC ACID

SULFURIC ACID, SPENT

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

TETRAXYDROFURAN

1,1,2-TRICHLOROETHANE (VINYL TRICHLORIDE)

TRICHLOROETHANE (SEE 1,1,2-TRIGILOROETHANE)
TRICILOROETHYLENE

1,2,3-TRICGHLOROPROPANE

TRISTHANOLAMINE

m . ‘ S
TRIETRYLENETETRAMINE

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

VALERALDEHYDE (is0-)

VALERALDEHYDE (n-)

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

VINYLTOLUENE

wmsoa :S':}

heo@mo

116568 88

%
»

§2883 Bqdddd 4448

MAX
L1QUID
TRANSFER
TS
FER
SPILL
VALVE
(BaL/
W)

5,000
5,000
5,000
5,000

5,000
4,976
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
§,000

MAX
LIQUID
TRANSFER
RATE
PER
1744

§,000
5,000
5,000

5,000
5,000
$,000

§,000
5,000
5,000
5,000
5,000

5,000
$,000
5,000

5,000
5,000



SUMAARY COMPARISON OF *SPILL VALVE® vs "P/V® MAX LIQUID TRANSFER RATES

QARGE : C9009: comoco, INC.; 7027 AND 702¢°

QCQIWOIWMTWISI

1, 1-DICHLOROPROPANE

1,1, 1-TRICHLOROETHANE
1,2-DICHLOROPROPANE

1,3 CYCLOPENTADIENE

1. 3-DICHLOROPROPANE
3-METHYL- 2 -RYDROXY - 3 -BUTYNE

L
2.C~DIGIDROPHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION (70% OR LESSDDA

AEROTHENE TT (1,1, 1-TRICHLOROEBTHANE)
ALKYLBENZENE
AMINOETHYLPIPERAZINE

BENZENE RAFFINATE (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE)
CHLORIDE

BENZEME SULFONYL

BERZYL ACETATE

BENZYL CHLORIDE (STABILIZED)
BUTAROL

C ACID (80% OR LBSS)

CHLOROPROPIGNIC ACID (2- om 3-)
(m-)

CHLOROTOLUENE (o-)
HLOROTOLUENE tp)
CHLOROTOLUENES {MIXED ISOMERS)
CREQSOTE (ALL ISOMERS)
CRESYLIC ACID TAR
CYCLOHRPTANE
CYCLOHEXANONE, CYCLOHEXANOL MIXTURE
CYCLOEEXYL ACETATE
CYCLOPENTADIRNE, STYRENB, BENZENE MIXTURE

DI 2 ETHYLHEXYL PHTHALATE (SEE ALSO ETHYLHEXYL PHTHALATE)

DICHLOROISOPROPYL ETHER (2,2'-)
DICHLOROPROPANE
DICHLOROPROPENE

DIBTHYL SuULrFATE
OIETHYLETHANOLAMINE

DCOBCYL

BENZENE
DODECYLD IMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE
ORIPOLENME
STRANDL (see ethyl alechol)
STHYL BROMIDE
STHYL TERT-BUTYL ETHER
ETRYLAMINE

ETHYLEME DICHLORIDE 1.1, 2-TRICHLOROETHANE MIXTURE
ETHYLMERCAPTAN (SAMB AS STHANETHIOL)
ETHYLPEENOL

FORMALDEUYDE SOLUTION (50% OR MORE), METHANOL MIXTURES
HYDROSTLPIDE

ISOBUTYL ACETATE

# 838333030099990833 5% &

§ ES

A% 5§ 33 age

$,000
$,000
$,000

$,000
§,000

$,000
5,000
5,000
s, 000

5,000
5,000
5,000
$,000
§,000
$,000
5,000
5,000
5,000
5,000
5,000
$.000
5,000
5,000
S,000
$.000
§,000
2,770
$,000
§,000
$,000
5,000
5,000
s, 000

$.000
5.000
5,000

5,000
5,000
$,000

$,000
s, 000

5,000
5,000

§,000
$,000
S,000
$,000

5,000
§,000
$,000
$,000
5,000
$,000
5,000
5,000
5,000
$,000
5,000
§,000
5,000
§,000
§,000
5,000
5.000

$,000

$,000
5,000

5,000
5,000
$,000
5,000
§,000
$,000
5,000

5,000



SOOARY COMPARISOM OF °SPILL VALVE® vs °P/V® MAX LIQUID TRANSFER RATES

BARGE : €9809: cawoco, INC.; 70270 AND "7028°
X MAX
¢  LIQUID LIQUID
H TRANSFER  TRANIFER
R RATE RATE
I ER PER
S SPILL P/V
CARGO . ’ YALVE VALVE
. (L/ (ssL/
; - m) HR}
------------------- --------------n.-----.----o-’--o------------...-..--. 00 Lencsnmma b T Y
METRANOL 5,000
METHYL STYRENE
METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURRS MIA
METHYLCYCLOREXANE MCY 5,000 5,000
METHYLHEXANE (SAME AS HEPTANE)
MOMOETHANO Y $,000 5,000
MOROISOPROPANOLAMINE $.000 5,000
FAPHTHALENE (MOLTEN) Lo 5,000 §,000
NRODECANOIC ACID NBA $,000 s, 000
NITRILOTRIACETIC ACID A
NITROPHENOL (MOLTEN) NTP 5,000
NITROPROPANE (60%), NITROETHANE (40%) MIXTURE 0 5,000 5,000
NITROTOLUENE (o-,p-) NIT 5,000 S,000
PARALDEHYDE o8B 5,000 $,000
POLYGLYCERINE, SODIUM SALT SOLN (CONTAINING 3% OR MORE SODIUM HYDROXIE) PGS
PROPIONALDEHYDE PAD 5,000 5,000
PROPIONIC ARHYDRIDE PAH 5,000 $,000
PROPIONITRILE PO S, 000 §,000
PROPYLAMINE (n-) PRA 5,000 §,000
PROPYLBENZENE S 5,000
PYROLYSIS GASOLINE (GREATER THAN S¥ BENZENE) GPY §,000 §,000
PYROLYSIS RESIDUAL FUELS §,000
+ RAN SWR
SODIUM SULPIDE (SOLID IN NATER) SDs 5,000
STRENE sTY 5,000 5,000
STYRENE CRUDE STX 5,000 §,000
STYRENE TAR STT
TETRAMETHYLBENZENE (1,2,3,5-) ™8 §,000 5,000
TOLOIDINE (o-} TL §,000 5,000
TRICHLOROBENZENE (1,2,4-} B 5,000 $,000
TRIISOPROPANOLAMINE SALT OP 2,4 -DICHLOROPHENQXY ACETIC ACID SOL‘N
TRIPHENYLBORANE TPE
MDECANOIC ACID UDA §,000
HYDROCARBON s-9 HrN 5,000 5,000

MLTRSTM 3.

7]



SMARY COMPARISON OP “SPILL VALVE® vs *p/ve pax LIQUID TRANSFER RATRS

BARGE : C9009: conoco, INC.; "7027° AND 028"
MAX MAX
¢  LIQUID LIQUID
H TRANSFER TRANSPER
R RATE RATE
1 PER PER
s SPILL P/IV
 CARGO . VALVE VALVE
(38L/ (BBL/
* - - HR) HR)
------------- .-.----.--...-..---..---..-.....-..-...-.--.-...--..--.-.-----...-. €8 .cccecvoe cccavacee
46 CFR SUBCHAPTER D, TABLE 30.25-1
Acetone ACT §,000 5,000
Acetophencne ACP 5,000 5,000
Acetyl Tribtuyl Citrate . $.000
Acrylonitrile-Styrene Copolymer dispersion in Polyether Polyol ALE
Alcohols (Cl3 and above) ALY
Alcoholic beverages, N.0.S.
Mecohol (C§ - €17) (secondary) Poly(3-6) ethoxylates
Alcohol (€12 - c15) Poly(1-3)ethoxylates
Alcohol (€12 - C15) Poly(3-11)ethoxylates
Alkenylsuccinic acid
Alkenylsuccinic Anhydride
Alkyl (C9 - C17) Benzenes AKB
Alkylbenzenesulfenic acid (4% or less) ABS
Alkyl Phthalates (n-)
Alkyl Succinate Formaldehyde Hydr- oxyamino condensate (3.2% or less)
Aaincetbyldiethanclamine, Aminoethylethanolamine solution
Amyl Acetate -(commercial, iso-, n-, sec-) AEC 5,000 5,000
AMYL ACETATE (n-) AL 5,000 5,000
AMYL ACETATE (iso-) IAT 5,000 5,000
Amyl alcohol (iso-, n-, sec-, primary) (SEE ALSO IAA) AAL 5,000 5,000
Amyl alcchol (n-) AAN 5,000 5,000
Amyl alcohol (tert-) MI
AMYL ALCOHOL, PRIMARY A 5,000 5,000
AMYL ALCOHOL, (sec-) ASE §,000 5,000
Amylene AMZ
AMYL ALCOHOL, (iseo-) IAA 5,000 5,000
Amyl Methyl Ketone AMK
Asyl Tallate
Asphalc ASP 5,000
ASPHALT BLENDING STOCKS: Roofers flux ARF
ASPHALT BLENDING STOCKS: Straight run residue ASR
Behenyl alcohol
Senzene Tricarboxylic acid Trioctyl Ester
Benzyl alcohol BAL s, 000 5,000
Bicyclic Terpenel Polyamide salt
Brake fluid base mixtures (containing Poly(2-8)alkylene (C2-C3) glycols,BPX
Butane ax 5,000
Butene, SEE BUTYLENE
Butene Oligomer BOL
Butyl Acetate (iso-, n-) AAX 5,000 5,000
BUTYL ACERTATE (N-) | [~ | $,000 5,000
Butyl Acecace (sec-) BTA 5,000 5,000
Buctyl alcobol (iso-, n-, sec-, cert-) 5,000
BUTYL ALCOROL (1S0-) IAL - 5,000 5,000
SUTYL ALCOHOL (N-) BRAN 5,000 5,000
BUTYL ALCOHOL (SEC-) BAS §,000 5,000
BUTYL ALCOHOL (TERT-) BAT $,000 5,000
Butyl Benzyl Phthalate SPH 5,000 5,000
Butylene N TN
Sutylene Glycol UG
1.)-Bucylene Glycol, SEE BUTYLEME GLYCOL
Butylene Polyglycol, SEE BUTYLENE GLYCOL
iso-Butyl Formate
a-Bucyl Pormate
Butyl Heptyl Ketone BEKX
Butyl Methyl Ketone,SEE METHYL BUTYL KETONE
Butyl Stearate
Butyl Toluene | 1 $,000 5,000

MLTRSTM J’b



SORY COMPARISON OF ‘SPILL VALVE® ve *p/ve px LIQUID TRANSFER RATES

BARGE : C9809: CONMOCO, INC.; "7037¢ ND "7028°

Butyrolactone (gamma)
Calcium Alkylphenate

Calcium Alkyl Salicylate

Caleium Amino Nonyl Phenolate
Calcium Carbaxylate

Caprolactaa solutions

Carbon black bage

Catyl 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, SEB 1, 3-CYCLOPENTADIENE DIMER (MOLTEN)

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

Decene

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

DECYL ALCCHOL (n-)

Decylbenzene (n-)

Detergent Alkylate

Diacetone alcohol

Dislkyl (C10-C14) Benzenes

Dialkyl (C7-C13) Phthalates

Dibutyl Carbinol

Dibutyl Phthalate (ortho-)
Dicyclopentadiene, sSgg 1.3-CYCLOPENTADIENE DIMER (MOLTEN)
Diethylbenzene

Diethylene Glycol

Diethylene Glyeol Butyl Bther
Diethylene Glycol Butyl Bther Acetate
Disthylena Glycol Dibucyl Ether
Discthylene Glycol Diethyl Ether
Disthylene Glycol Ethyl Bther
Diethylens Glycol Rthyl Ether Acetate
Disthylens Glycol Methyl Ether
Diethylens Glycol Methyl Ether Acetate
Diechylene Glycol Phenyl Ether
Diethylene Glycol Phthalate
Di-(2-ethylhexyl) adipate
Di-(2-echylhexyl)phthalate

Diethryl Phthalate

Diglycidyl Ether of B8isphenol A
Diheptyl Phthalate

Dihexyl Phchalate

Diisobutylcarbinol

Diiscbutylene

Diisobutyl Ketone

Diisobutyl Phthalate

Diisodecyl Phthalate

Diisononyl Adipate

Diiscnonyl Phthalate

Diisgocytl Phthalate
Diisopropylbenzene (all isomers)

MLTRSTM1

B

EEE BEEROZEEEY 387 238

Uoo
B3

EESHEBE S§ig

EREEESS

CEELEEE

§,000
$,000

$,000
5,000

5,000
$,000
$,000

5,000
5,000
5,000
5,000

5,000
5,000
5,000
5,000
$,000

§.000

5,000
5,000
§,000
5,000
§,000

5,000
5,000

S, 000
5,000
$,000

5,000

5,000

5,000

5,000
5,000
5,000

5,000
5,000
5,000

5,000
$,000
5,000
§,000
$,000

5,000

$,000
5,000
5,000
$,000

5,000
5,000

5,000
S, 000
§,000

5,000



SIMARY COMPARISON OP °*SPILL VALVE® vs *P/V* MAX LIQUID TRANSPER RATES

BARGE : C9809: CONOCO, INC.; *7037° AD *7020°

Diisopropyl Maphthalene
Disethyl Adipate
Dimethylbenzene

Dimethyl Glutarate

Disethyl Phthalate

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

Dinonyl Phthalate

Di {octylpheny) amine

Dioctyl Phthalate

Dipencene

Diphenyl

Diphenyl, Diphenyl Ether mixture
Diphenyl Bther

Diphenyl Bther, Biphenyl Ether mixture
Dipropylene Glycol

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

Oiundecyl Phchalate

Dodecane (all isomers)
Dodecanc)

Dodecene (all isomers)

DoDeCcENE

Dodecylbenzene
Dodecyl Phencl

Drilling mud (low toxicity) (if flammable or coabustible)/

Epoxylated linear alcohols, C11-Q1S
Ethane

2-Bthoxyethanol

2-Bthoxyethyl Acetate

Sthoxylated alcohols, C11-C15,SEE THE ALCOHOL POLYETHOXYLATES

Ethoxy Triglycol (crude)

Bthyl Acetate

Ethyl Acetcacetate

Sthyl alcohol (ETHANOL)

tthyl Amyl Ketone

Ethyl Benzene

Ethyl Butanol

Bthyl Bucyrate

Sthyl Cyclohexane

Ethylene

Bthylene Carbonate

Sthylene Glycol

Bthylene Glycol Acetate

Ethylene Glycol Butyl Bther
ETHYLEME GLYCOL BUTYL ETHER ACETATE
Ethylene Glycol Ether Acetate
Sthylene Glycol Tert-Butyl Ether
Sthylene Glycol Diacetate

Ethylene Glycol Dibutyl Ether
Bthylene Glycol Ethyl Ether, SEX 2 - ETHOXYETHANOL

Ethylene Glycol Bthyl Ether Acatate, SER 2-ETHOXYETHYL ACETATE

Bthylene Glycol Isopropyl Ether
Bthylens Glycol Methyl Butyl Ether
Ethrylene Glycol Methyl Ether
Sthylene Glycol Methyl Ether Acetate
Sthylene Glycol Phenyl Rther

L Be L=¢ o}

oIr

DIL

$988 J3EHIEEEIY EBE

352 2gaQ

5,000

$,000

§,000
5,000
5,000
$,000
5,000

5,000

5,000
5,000

5,000
$,000
5,000

5,000
$,000
$,000

5,000
$,000
$,000
5,000
5,000
§, 000

§,000
$.000

5,000

5,000

5,000

5,000

5,000

§,000
5,000
5,000
$,000

5,000

5.000
5,000

§,000
5,000
5,000

5,000
5,000
$,000
$,000
5,000

5,000
5,000

$,000

5,000

5,000

$,000

5,000



SUMMARY COMPARISON OF °SPILL VALVE® ve °P/V® MAX LIQUID TRANSFER RATES

RARGCE : C9009: CONOCO, INC.; *7027° AND °7020°
c
R
R
I
s
CARGO
---..'.--.---.........-.........--.-. ............. Rleleralalalala = e ol T - 8O® cecvacsea
Sthylene Glycol Phenyl Ether, Diethylene Glycol Phenyl Btber mixture X
Sthylene-Propylene Copolymer (in liquid mixtures)
Bthyl -1 -Ethoxypropionate EBP
2-Bthylhexaldshyde, SEE OCTYL ALDEHYDES EHA
2-Bthylhexanoic acid EBO
2-Bthylhexanol, SEE OCTANOL (ALL ISOMERS) ERX
Ethylhexoic gcid, SER 2-ETHYLHEXANOIC ACID
Sthyl Hexyl Phthalate (SER ALSO DI 2-BTHYLHEXYL PHTHALATE) EHE
EBthyl Hexyl Tallate KHT
Ethyl Propionate EPR
Bthyl Toluene ETE
Fatty acid {saturated, C13 and above)
Pacty acid Amides
Pormamide PAM
Purfuryl Alcohol PAL
Gas oil, cracked @QocC
GASOLINE BLEMDING STOCKS: Alkylates GAX
GASOLINE BLENDING STOCKS: Reformates GRF

GASOLINES :
GASOLINMES :
GASOLINES :
GASOLINES:
GASOLINES:
Glycerine

Automotive (containing not over 4.23 grams lead per gallon! GAT
Aviation (containing not over 4.86 grams lead per gallon) AviGAV

Casinghead (natural) Gcs
Polymer GPL
Straight run GSR

GCR

CGlycerol, SKB GLYCERINE
QGlycerol Polyalkoxylate
Glycerol Triacetate

Glycidyl Bster of Tertiary Carboxylic scid, SEB GLYCIDYL ESTER OF TRIDECYL A

Glyeidyl Es
Glyeidyl Be

ter of Tridecyl Acetic acid GLT
ter of Versatic acid, SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID

Glyeol Diacetate, SEE ETHYLENE GLYCOL DIACETATE

Glycols, Re
Gylcol Tria
Glyoxal sol
Greasge
Reptadecane
Heptane (al
HEPTANR (N-
Heptanoic a
Heptanol (a
HEPTANOL
Heptene (al
HEPTENE (1-

Heptyl Acet
Herbicide ¢

sins and Solvents mixtures
cetace, SEE GLYCERYL TRIACETATE
ution (40% or less)

1 isocmers) (METHYHEXANE)
)

cid

1l iscmers)

1 isomers)

)

ate

C1S -H22 -NO2 -CI), SEB METOLACHLOR

Hexaethylease Glycol
Rexassthylene Glycol .

Hexamethylenetetramine solutions

Hexane (all
HEXANE

Rexanoic ac
Hexanol

HBaxsne (all
HEXEME (1-)
HEXENE (2-)
Bexyl Aceta

Bexylene Glycol

log Grease,
2-Bydroxy-4
KYDROCARBON

Bydroxy cerminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED

iscmers)
id

isomers)

te

SEB LARD
- (methylthic) butanoic acid
$-9 (MOVED TO SUB-O, NOM TABLE 151, 6/24/9S)

~38 HEHBAEEBEA
18 8

3-9

MAX
LIQUID
TRANSFER
RATE
PER
SPILL
VALVE
(BBL/
HR)

§,000

5,000

§,000
$,000

5,000
$,000

5,000
§.000
5,000
$,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
$,000
5,000
5,000
5,000
5,000

5,000

MAX
LIQUID
TRANSFER
RATE
PER
P/IV
VALVE
(88L/

e

§,000

5,000
$,000

$,.000
5,000

$,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
5.000

5,000
5,000
5,000
5,000
5,000
5,000
5,000

5,000



SUMORY COMPARISON OF °SPILL VALVE® vs *P/V* MAX LIQUID TRANSFER RATES

C9809: CONMOCO, INC.; *7027¢ AN "7028°

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

Magnesium Nonyl Phenol Sulfide
Magnesium Sulfonate

1l-Mechoxy-2 -Propyl Acetate

Methoxy Trigyleol, SER TRIETRYLENE GLYCOL METHYL ETHER

Methyl Acetate

Mathyl Acetoacetate

Methyl alcochol (SEE METHANOL)
Mathyl Amyl Acetate

Mathyl Amyl alcchol

Methyl Amyl Ketcne

Methyl Butanol, SER THE AMYL ALCOHOLS

Mathyl Butenol

Mathyl n-Butyl Ketone

Methyl Butynol

Mathyl Butyrate

Methyl Bthyl Ketcne

Methyl Pormal (DIMBTRYL PORMAL)
Methyl Heptyl Ketone

Methyl Isobutyl Carbinol, SEE METHYL AMYL ALCOHOL

Mathyl Isobutyl Katone
J-lh:hyl-s-lhr.hoxybuuml
J-hthyl-:-llethaxybutyl Acetate
1-Mathyl Maphthalene

Methyl Pentene
2-METHYL- 1 - PENTENE
5-METHYL-1-PENTENE
W-Mathyl-2-Pyrrolidone
Mathyl Tert-Butyl Ether (MTREB)
Matolachloer

Rineral spirits

Myrcene

: Aromatic (Having less :!u;: 10% Benzene)

WAPHTRA

FAPRTHA : Cracking fraction
FAPETHA: Heavy

NAPETHA: Paraffinic
WAFETHA: Petroleum
IAPETHA: Solvent

EAPETEA: Stoddard golvent
KAPNTEA

: Varnish sakers’ and painters’ (75%)
Haphehalene Sulfonic acid-Formaldehyde Copolymer, Sodium salt solution

BEaphthenic acid
Nonane (all isomers)

BOMANE
Bonanoic acid (all isomers)
Bonanoic, Tridecancic acid mixture

j

3-\0

nhr~X»En

RARAREEER BEREE33AE B

AELEEFIE.

HEEEH AR

MAX MAX
LIQUID LIQUID
TRANSFER  TRANSFER
RATE RATE
PER PER

SPILL P/V
VALVE VALVE
(B8L/ (8BL/
HR) HR)
$.000 S, 000
$,000 $,000
$,000 $,000
§,000 5,000
5,000 5,000
8,000 5,000
5,000 S,000
5,000 5,000
§,000 5,000
5,000 S, 000
§,000 §,000
5,000 5,000
5.000 5,000
5,000 5,000
$,000 5,000
5,000
$,000 S, 000
5,000 5,000
5,000 5,000
5,000 5,000
$,000 5,000
$,000 5,000
S, 000 5,000
5,000 5,000
5,000 $,000
$,000 §,000
$,000
5,000 5,000
5,000 5,000



SUMMARY COMPARISOM OF *SPILL VALVE® ve “P/V® MAX LIQUID TRANSFER RATES

BMARGE : C9009: CONOCO, INC.; °7027° AND *7028°
CARGO

Nonene

Nonyl alcohol (all iscmezs)

FNONYL ALCOROL

WOWYL ALCOROL (iso-)

Nooyl Methacrylate Monomer

Foayl Phencl

Mooyl Phenol Poly (4-12) ethoxylates
Bonyl Phenol Sulfide (90% or less)

Noxious uqugd, N.0.S. (17) {*Trade name,* contains®principal componencs®),

Non-oxious liquid, N.0.S. (18) (°Trade name,* contains principal coaponents

Octadecene

Octadecencamide solution (Oleamide)
Octane (all isomers)

OCTANE

Octanoic acid (all isomers)
Octancl (all isomers)

OCTANOL

Octene (all isomers)

OCTENE (1-)

Octyl Acetate %

Octyl alcobol (iso-, n-! “{all isomers), SEE OCTANOL (ALL ISOMERS)
OCTYL ALCCHOL

Octyl Aldehydes

Octyl Decyl Adipate

Cctyl Bpoxytallate

Octyl Phthalate. SER DI- (2-BTHYLHEXYL) PHTHALATE

OIL, EDIBLE: Babassu

QIL, EDIBLE: Beechnut

OIL, EDIBLE: Castor

OIL. EDIBLE: Cocoa butter

OIL, EDIBLE: Coconut

OIL. EDIBLR: Cod liver

OIL, EDIBLE: Corn

OIL, EDIBLE: Cottonseed

OIL, EDIBLE: Pish, N.0.S.

OIL, EDIBLE: Grapeseed

OIL., EDIBLR: Groundnut

OIL, EDIBLE: Hazelnut

OIL, EDIBLE: lLard

OIL, EDIRLE: Maize

OIL, EDIBLE: Justard seed

OIL, EDIBLE: Mutmeg Butter

OIL, EDIBLE: Olive

OIL, EDIBLE: Pala

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:
OIL, EDIBLS:

QIL, EDIBLE: Tucum
OIL, EDIRLE:

OIL, EDIBLE:

OIL, FUKL: Mo
OIL, PUEL: No.
OIL, FUEL: No

Walnuc

3-u

388 8 § & 4BEER 3asneess

5

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

$,000
5,000

S, 000



SUMARY COMPARISON
SARGE : C9609:

OP *SPILL VALVE® vg ‘P/ve

CONOCO, INC.; *9027e AND °7028°

: Aviation P2300

: Clarified

: Coal

: Coconut oil, esterified, SEE COCONUT o1
+ Coconut oil, fatty acid

: Cocenut oil, facty acid Methyl Ester
: Cocenut oil, Mechyl Bster, SEE cocaNuT
Cottonseed, facty acid, sSep COTTONSEED
: Croton

MISC: Crude

MISC: Diese)l

MISC: Gas, low pour

MISC: Gas, low sulfur

MISC: Heartcur distillate

MISC: Lanolin

MISC: Linseed

MISC: Lubricating

MISC: Mineral

MISC: Mfneral seal

MISC: Motor

MISC: Neatsfoot

MISC: Oiticica

MISC: Palm ofl, facey acid Methyl Egter
MISC: Palm oil, Methyl Bster, SEE sEp PALM OF
MISC: Penetrating

MISC: Perilla

MISC: Pilchard

MISC: Pine

MISC: Range

MISC: Residual

MISC: Resin

MISC: Resinous petroleun

MISC: Road

MISC: Rosin

MISC: Seal

MISC: Soapateck

MISC: Soya bean (epoxidized)

HISC: Sperm

MISC: Spindle

MISC: Spray

MISC: Tall

MISC: Tall, fatty acid

MISC: Tanner‘'s

MISC: Transformer

MISC: Tung

MISC: Turbine

MISC: Whale

OIL, MISC: White (aineral)

OIL, MISC: Wood

llpu-oleﬂ.nq (C13 - Q)

Olefins (C13 and above, all isomers)
Qleic acid

oIL,

= oIL,
. " erL,
oIL,

oL,
OoIL,
OIL,
oIL,
oIL,
oIL,
oIL,
orL,
o1L,
oIL,
OIL,
oL,
oIL,
oIL,
oIL,
oIL,
o1L,
oIL,
oIL,
OIL,
OIL,
OIL,
QIL,
oIL,
oIL,
oIL,
oIL,
oIL,

MAX LIQUID TRANSPER RATES

nwheemxn

L. PATTY ACID METHYL ESTER

oM
OIL FATTY ACID METHYL ESTE
OIL, FATTY ACID rY

o1L
obs

oLB

oMs
OoT
ONF
oor
OPB
EOPB
oPT

L. PATTY ACID METHYL

i B8 B 8%

433343488

£ g

6 'Olcyl alcobol (OCTADRCEWOL), SEE ALCOHOLS (€13 AND ABOVE)

msaa

A

3-2

S, 000

$,000
$,000

5,000

5,000

$,000

5,000

§,000
$,000
s, 000

$,000
5,000

5,000

5,000

5,000



SUMMARY COMPARISON OP *SPILL VALVE® vy sp/ye MAX LIQUID TRANSPER RATES

BARGE : €9009: comoco, Inc.; "7027° AND <7020°
MAX MAX
¢  L1QuID LIQUID
H TRAMSFER  TRANSFER
R RATE RATE
I PER PER
s SPILL B/V
CARGO VALVE VALVE
(B8L/ (aBL/
. HR} . HR)
i PO .0..-------.-.---....-...-.-...-..-....... Ce® . ncncee T as -
Organic Amine 70, sep ANMINGETHYLDIETHANOLAMINE, AMINOETHYL - ETHANOLAMINE SOLY
Pala Stearin s
. n-Paraffine (Cl0 - C20) P
Pentadecancl, SEE SEg ALCOHOLS (C13 AND ABOVE) POC 5,000 5,000
Pentasthylene Glycol
Pentaechylenehexamine d PEP
Peatane (all isomers) PTY 5,000 §,000
PENTANE (igo-) T §,000 5,000
PENTA®E (n-) PTA 5,000 5,000
Pentancic acid
Pentene (all isomers) PTX S, 000 5,000
PENTENE (1-) - PTE 5,000 5,000
Petrolatun PTL
l-l’hgnyl-l-x)/lyl Ethane PXE
Phosphosulfurized Bicyclic Terpene
Phthalate plasticizers, sem INDIVIDUAL PRTHALATES
Pinene PIN 5,000 5,000
Polymlkenyl Succinic Anhydride Amine
Polyalkylene Glycols, Polyalkylene Glycol Monocalkyl Ethers mixrures PPX
Polyalkylene Oxide Polyol . PAO 5,000
Polamine, Amide mixture
‘ Polybutadiene, Hydroxyl terminated
Polybutene PLB 5,000 5,000
Polydimethylsiloxane 5,000
1 Polyechylene Glycol 5,000
i Polyethylene Glycol Dimethyl Bther
Polyglycerol
Polyisobutylene, SEE POLYBUTENE
Polymerized Esters
holy(:o)oxyethylo.ne Sorbitan Monooleate PsM
Polypropylene PLP
Polypropylene Glycol Pac 5,000 $.000
Polypropylene Glycol Methyl Ether PGM 5,000 §,000
Polysiloxane
Polystyrene Diakyl Maleate
Potassium Oleace POE
Propane PRP 5,000
a-Propaxypropancl PP
Propyl Acetate (iso-) IAC 5,000 5,000
Propyl Acetate (n-) PAT 5,000
Propyl alcohol (igo-) IPA 5,000 5,000
Propyl alcohol (n-) PAL 5,000 $,000
Propylbenzene (n-) | 1 5,000 5,000
iso-Propyleyclohexane IPX 5,000 §,000
Propylene PPL 5,000
Propylene-Butylene Copolywmer B P
Propylene Dimer POR 5
Propylene Glycol (1,2-PROPANDIOL) PPG 5,000 5,000
Propylene Glycol Moncalkyl Bther PGE
Propylene Glycol Ethyl Bther Y
Propylene Glycol Methyl Rther M 5,000 5,000
Propylens Polymer (in liquid mixtures)
Propylens Tetramer b L 2
Propylene Trimer PR
Pseudocumene, SEE TRIMETHYLARNZENES
s
Sodium Acetate, Glycol, water solutions
Sodium Acetate solution SAR
Sodium BSenzoate sclution g
Sodium Sulfonate
Stearic acid SRR

WIns

MLTRSOM]
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STUARY COMPARISON OP "SPILL VALVE® vg “P/V® MAX LIQUID TRANSFER RATES
BARGE : C9009: conoco, INC.; *7027* nOD *7038°

R RATB RATE
I PER PER
s SPILL P/V
CARGO VALVE VALVE
- (aBL/ (8BL/
- RR) HR}

Stearyl alcohol {Octadecanol)
Sulfolane
Tallow
Tallow alcohol, Sep ALCCHOLS (C13 AMD ABOVE)
Tallow fatty acid
Tallow Alkyl Nitrile
Tetradecano]l
1-Tetradecene, SER THE OLEPIN OR ALPHA -OLEFIN ENTRIES
Tetradecylbenzene
Totncthylene Glyeol
‘!‘c:uhydromph:halene
Tc:tapropylbenzene, SEE ALKYL(C9-C17) BENZENES
Toluens
Triaryphosphate
Tributyl Phosphate
Tricresyl Phosphate (less than 1% of the ortho isomer)
Tridecane
Tridecancic acid
Tridecanol, SEe ALCOROLS (C13 AND ABOVE)
1-Tridecene
Tridecylbenzene
Triethylbenzene
Triethylene Glycol
Triethylene Glycol Butyl Bther
Triethylens Glycol Butyl Ether aixture
' Triethylene Glycol di- (2-ethylbutyrace)
Triethylene Glycol Bther mixture
Triethylene Glycol Ethyl Bther
Triethylene @lycol Methyl Ether
Triethyl Phosphate
Triisococcyl Trimellitate
Triisopropanclamine
Trimethylbenzenes (all isomers)
TRIMETHYL BENZENE (1,2,5-)
TRIMETHYL BENZENE (1,2,3-)
TRIMETHYL BENZENE (1,2,4-) (PSEUDOCTMENR)
Trimechylol Fropane Polyethoxylate
2.2.4-‘rrj.-thy1 pentlmd.tol-l.!-diisobutynte
2.2.4-Tri-chyl—a-pcntml-x-ioobutyu:e
Tripropylene, SEE PROPYLENE TRIMER
Tripropylene Glycol
Tripropylene Glycol Methyl Bther
Trixylenyl Phosphate
Eine
Turpentine subgtitute (White Spirit), SEE WHITE SPIRIT (LOW (15-20%) AR
Undecancl .

Ondecene (1-)

Undecyl alcohol

OUndecylbenzene

Vioyl Acetate-fumerate Copolymer
Waxes:

MAXES: Candelilla

HAXES: Carnauba

WAXRS: Paraffin

WAXES: Petroleum

Mice spiric, SER WHITE SPIRIT (Low (15-20%) ARQMATIC)
Wite spirit (low (1§ - 20%) aromatic)

5,000
$,000 $,000

5,000 5,000
5,000 5,000

§,000 5,000
S, 000 5,000
5,000 5,000

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

5,000 $,000
5,000 5,000

5,000

5,000 5,000

$,000

5,000 §,000
5,000 5,000
5,000 5,000
5,000 $,000

5,000

$,000 5,000
5,000 5,000

888 A4994 ¥ 9dd9dz 4 49 de22% 43¢ ¢ 92499 3 23

<
:
5
¢
2
5
3

5,000 5,000

‘ LM (M-) - o ] 5,000 5,000
v
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SUMMARY COMPARISON OP °SPILL VALVE® va *P/Ve MAX LIQUID TRANSFER RATES

BARGE : C9009: CONOCO, INC,

IYLENE (O-)

IYLEME (P-)

XYLEWOL

Zinc Dialkyldithiophosphate

wnsoa

i °7027° N@ *7028°

W W XN

HEE



SUMMARY COMPARISON OF *SPILL VALVE® vs *P/V® MAX LIQUID TRANSPER RATES
BARGE : C3809: CONOCO, INC.; ®7027° AND *7020°

C LIQUID LIQUID-
H TRANSFER TRANSFER
R RATE RATE
b PER PER
S SPILL P/V
CARGO VALVE VALVE
(aBL/ (BBL/
N HR) HR)
ccecacacnes coeenen e e —— _ cecmmsccconsasnoncsme CEEERERRE EET=Toots 2T PP Lissamsms sessmamaa
46 CFR SUBCHAPTER D, BUT NOT TABLE 30.25-1
ARCMATIC RESIN OIL 60 ARS 5,000 5,000
ARCMATIC RESIN OIL 80 ARS 5,000 5,000
AROMATIC RESIN OILS
’ ¢

MTRSUM1

\ 3%
Y




