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

CONOCO, INC.

I INIENILAHD_IESHHIQAL_AEBBQACH
-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
T ' d 46 CFR Parts 30, 32, 35, and 39 as reviged
1990 (re: gasoline, crude o0il, and benzene)
of the enclosure to USCG letter of 24 August
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.

ch used herein to determine maximum liquid

(a) the capacity of the cargo tank venting

0-11 ] - and (b) the pressure drop between
nd the shore connection [ see 46 CFR 39.30-
d as follows:

1. Pertinent ves parameters are
obtained for rking pressure, (b)
pressure vacu ilow characteristics,
and (c) pipin 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 11 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:

297'-6" X 54'-0" X 12'-0", double
intended for service on rivers,
equipped with a raked end and a
cargo tanks, and is served by a
and unload header.

I1I. INDIVIDUAL BARGE DATA:

NAME L 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:




PV valve, piping system

most remote from the PV
RATE as limited by the
d (see APPENDIX E-3).

on a vapor-air mix flow
transfer rate" equal to the
an owner/operator criteria)
h results in a pressure
eeding the cargo tank
(see SECTION VI below) .

for various values of vapor
IX G). The values of VGR
d in the above described

emote tank to the shore

rate" for a range of cargo

pressure drop is based on
"VGR" times the noted liquid

Each graph page contains a description of the intended

procedure for its use,

APPENDIX F provides a de
pressure drop calculatio

tailed illustration of the
n process.

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

connection.



VIII. VAPOR 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:

ndicator (i.e., sight glass) will
to each cargo tank to provide
rdance with 46 CFR 39.20-3(a).
in TABLE LM-1 and in APPENDIX

ing device (i.e., dipstick) will
© indicate when the liquid level
ut 3.28 feet of the tank top in

(b) . Descriptive literature is
ENDIX B.

protection will be provided
larm/shutdown system which
CFR 39.20-9 (b). Additional

flow of the spill valve (without
RESSURE) are provided as APPENDIX
govern the MAX LIQUID TRANSFER

protection is provided by the
m.

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



XI.

-20-11, the cargo tank
pressure vacuum relief
in TABLE LM-1 and in
ove deck vapor control

rgo loading)
ank most remote
DESIGN WORKING
accordance with
MAXIMUM LIQUID
A FLAMMABLE OR

B. VAPOR VACUUM PROTECTION

suddenly be stopped
to draw a vacuum. In
ve sufficient vacuum
to the MAXIMUM LIQUID
does not exceed the

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
AT FT,OW RA BRL/ ) (pT* ) L/ FT* /HR
VARIOUS S,000 28,074 5,877 33,000

S@nce the capacity at higher vacuum exceeds the highest required
air flow rate, the ca.go tank venting system will:

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

b. Not relieve at 2 vyacuum corresponding to a vacuum in

the eargo tank vVapor space of less than 0.5 PSIG below atmospheric
pressure.




XII.



VAPOR CONTROL SYSTEM INSTALLATION

FOR BARGES:

ITEM

12

PIPING

FITTINGS

FLANGES

VALVE

P.V. VALVE

HIGH LEVEL
INDICATING DEVICE

HIGH LEVEL SENSOR
ALARM & SHUTDOWN

SPILL VALVE

VISUAL TANK LEVEL
INDICATOR

CONOCO,

TABLE

"7027" AND "7028"

INC
IM-1

LIST OF MATERIAL
FOR. VAPOR CONTROL SYSTEM

QTY SIZE

SPECIFICATION

8!!

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

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

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

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

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

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

MIDLAND MODEL A-7103,
SET @ 1.75 PSIG

ERL MODEL SGM-1 MARINE SIGHT GLASS



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
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(b) VAP AIR MIX SPECIFIC GRAVITY (c) MAX
LIQUID TRANSFER RATE (MLTR) & (d) PRESSURE
TO BE MAINTAINED @ THE SHORE CONNECTION

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

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

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

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

LIQUID TRANSFER

IS FROM MOST
G-!

TANKTO SHO CONNECTION



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF

1.0 PSIG SHORE CONNECTION PRESSURE
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CARGO VAPOR AIR MIX SPECIFIC GRAVITY
- 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.

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.

G-2



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)
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AIR MIX (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 CONNEG'N.

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

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

LIQUID TRANSFER

AND IS FROM MOST REMOTE TANK

G-3



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

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

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

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

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

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

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

LIQUID TRANSFER

AND IS FROM MOST REMOTE TANK TO SHORE

G-4



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF
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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.

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.

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.

G-§



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF

1.0 PSIG SHORE CONNECTION PRESSURE
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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.

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.

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

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

LIQul ER AND IS FROM

REMOTE TANK

SHORE CON

G-



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

1.0 PSIG SHORE CONNECTION PRESSURE 0.5 PSIG SHORE CONNECTION PRESSURE
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by TO BE MAINTAINED @ THE SHORE CONNECTION.
2. 2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
Q - LESSER OF THE SAME OR NEXT HIGHER VGR".
- e 3. FROM THAT PAGE, SELECT THE GRAPH THAT
> . APPLIES TO THE NEXT HIGHER *SHORE
2. o s CONNECTION PRESSURE®.
' o 4. ENTER THAT GRAPH WITH *SPECIFIC GRAVITY" &
—_ *MAX LIQUID TRANSFER RATE® TO DETERMINE
' ARG VAPOR A i o *‘PRESSURE DROP* FROM THE MOST REMOTE
AIR MIX SPECIFIC GRAVITY CARGO TANK TO THE SHORE CONNEC'N.
*1(;"0’3 gg&?;‘gg gg}*}* 3000 BPH 5. IF THE SUM OF 'PRESS. DROP* + 'SHORE
CONNEC'N PRESSURE’ IS LESS THAN 80% OF
LTR
A FL WN (LE.,

B. PRESSURE DROP IS FOR CARGO VAPOR-AIR MIX FLOW RATE OF VGR* TIMES THE
LIQUID TRANSFERRA AN IS FROM MOST REMOTE TANK TO SHORE CONNECTION.

G-7



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF
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1 1 3 [}
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
—e- 1000 BPH,,_2000 BPH,_3000 BPH

- 4000 BPH,,_5000 BPH

H?)

135%

0.5 PSIG SHORE CONNECTION PRESSURE

/0

Ve

-
[

2

-
1=

e
/'/

-
[

PRESSURE DROP (PSI)

CARGO VAPOR- AIR MIX SPECIFIC GRAVITY
000 BPH_,_ 2000 BPH .- 3000

4ooo BPH,_5000 BPH

—~0.5 PSIG SHORE CONNECTION PRESSURE

\

-
-

\

AN
|
\

|

CARGQ VAPOR-AIR MIX SPECIFIC GRAVITY
- 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.

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 CONN

G-8



7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF

1.0 PSIG SHORE CONNECTION PRESSURE

o7

(PSI)

e

-~

e

/
el
//"//

(4

4

_—

-

-~

—h

&

PRESSURE DROP
4

—

AIR MIX SPECIFIC GRAVITY
2000 BPH,_3000 BPH

- 4000 BPH,_5000 BPH

0.0 PSIG SHORE CONNECTION PRESSURE

s

140%

0.5 PSIG SHORE CONNECTION PRESSURE

~

(PSI)
4 A e 2 s

|

PRESSURE DROP

CARGOQ VAPOR -AIR MIX SPECIFIC GRAVITY
- 1000 BPH,_2000 BPH,_ 3000 BPH

4000 BPH,_5000 BPH

~0.5 PSIG SHORE CONNECTION PRESSURE

o

~ & >
: e : ~
< ' -~
gu / g'.l / /a
84} /
‘s)u / g “ - - /
— 7] — —
§u // E . // — —
= — - - ——
IC GRAVITY
BPH
- 4000 BPH,_ 5000 BPH -« 4000 BPH,_ 5000 BPH

~1.0 PSIG SHORE CONNECTION PRESSURE

“ 1 VAP X RA
- (b) VAP AIR MIX SPECIFIC GRAVITY (c) MAX
Qs » LIQUID TRANSFER RATE (MLTR) & (d) PRESSURE
> TO BE MAINTAINED @ THE SHORE CONNECTION
h 2. SELECT THE GRAPH PAGE THAT APPLIES TO THE
a, __a LESSER OF THE SAME OR NEXT HIGHER VGR".
o 3. FROM THAT PAGE, SELECT THE GRAPH THAT
Sw ~ APPLIES TO THE NEXT HIGHER *SHORE
2 T — CONNECTION PRESSURE®,
-1t g — 4. ENTER THAT GRAPH WITH *SPECIFIC GRAVITY" &
a — *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
~- 4000 BPH,,_ 5000 BPH CONNEC'N PRESSURE" IS LESS THAN 80% OF

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

LQuUID AN IS FROM MOST TANK TO SH

G-9
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7027 AND 7028

GRAPH(S) FOR VAPOR GROWTH RATE (VGR)

OF
1.0 PSIG SHORE CONNECTION PRESSURE
B
2 s
:J"' / _ —
7 e
Eu — .
h -

2 3 4 3

1
CARGO VAPOR-AIR MIX SPECIFIC GRAVITY
-- 1000 BPH,,_ 2000 BPH__3000 B

- 4000 BPH,,_ 5000 BPH

0.0 PSIG SHORE CONNECTION PRESSURE

[ 2}

(PSI)
4

>, L
&l" /// //
-
- — -

-9 —_— g ————

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

-- 4000 BPH,,_ 5000 BPH

—1.0 PSIG SHORE CONNECTION PRESSURE

(¥

-

5w ~

z r

Qu / J/a

o ~

gu / _//

[7¢] / —

EM // " —

& . ———
- 4000 BPH,_ 5000 BPH

A F H RE E

145%

0.5 PSIG SHORE CONNECTION PRESSURE

P (PSI)

-
1

&

PRESSURE DROP
&

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

-»-4000 BPH,_ 5000 BPH

—0.5 PSIG SHORE CONNECTION PRESSURE

2. | -~
S
2, -~
= - —
&
a * / /l/ / /a/ -
7
E “ / — _
m ——
CARGOQ VAPOR-AIR MIX SPECIFIC GRAVITY
-- 1000 BPH,,_ 2000 BPH,_ 3000 BPH
-»- 4000 BPH_,_ 5000 BPH

(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 LIQU D TRANSFER RATE® TO DETERMINE
"‘PRESSURE DROP FROM THE MOST REMOTE
CARGO TANK TO THE SHORE CONNEC'N

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

CONNEC N PRESSURE" IS LESS THAN 80% OF

B. PRESSURE DROP IS FOR CARGO V.A'POR-AIR MIX FLOW RATE OF ‘VGR* TIMES THE

LiQuiD

RA AN IS FROM MOST REMOTE TANK TO SHORE

G-lo
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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
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]

LIQUID SPECIFIC GRAVITY; MOLECULAR WEIGHT OF CARGO

TABLE I: INPUT DATA & NOTES
(MDWP) > = 3.000 PSIG MIDLAND 8° PV
(T) 115 F, MODEL A8681/A880
{TMLTR) 5,000 BPH
(Pp/v) 1.500 PSIQ ---»> 16.2 PSIA P/V VALVE DATA
NOM 1.D. 8 IN ----- >1.D. 7.981 IN
ROUGHNESS 0.00015 AREA 0.347 FT 2 FLOW PRESSURE
RATE ACROSS
125 FT (SCFH/ PV
0.5 1000) (PSI)
QTY LOSS COEF  TOTAL COEF TOTAL
TEE (THRU RUN) 1 0.60 0.600 90EL LR 1 0.75 0.750 0 1.500
TEE (THRU BRANCH) 3 1.80 5.400 45 EL 0 0.40 0.000 3 1.505
OTHER 0 N/A 0.000 90 EL 0O N/A  0.000 10 1.520
TOTAL: 5 AVG: 1.350 15 1.540
OTY LOSS COEF  TOTAL 20 1.570
GATE 0 0.19 0.000 25 1.605
BUTTERFLY 0 0.65 0.000 30 1.63S
OTHER [V N/A 0.000 s 1.665
0 AVG: 0.000 40 1.695
0 45 1.725
NOM I.D. N/A  IN ----- >I.D 0.000 IN S0 1.75S
ROUGHNESS 0.00015 AREA 0.000 FT"2 ss 1.78S
60 1.815
N/A FT 65 1.850
0 70 1.890
QTY LOSS COEF  TOTAL COEF TOTAL 75 1.930
TEE (THRU RUN) 0 0.60 0.000 30EL LR 0 0.75 0 000 80 1.975
TEE (THRU BRANCH) 0 1.80 0.000 45 EL 0 0.40 0 000 8s 2.015
OTHER 0 N/A 0.000 90 EL 0 N/A 0 000 90 2.060
TOTAL: 0 AVG: 0.000 95 2.100
QTY LOSS COEF  TOTAL
GATE 0 0.19 0.000
BUTTERFLY 0 0.65 0.000
OTHER 0 N/A 0.000
0 AVG: 0.000
0
0.01900 CENTIPOISE ----» 4E-07 LB SEC/FT"2

OBTAIN FROM REFERENCE SOURCE
SGv (CARGO MW / AIR MW), OR PM REF. SOURCE
Pv,115 OBTAIN FROM REFERENCE SOURCE
Pt.115 EST'D TO BE SAME AS P/V SETTING (Pp/v)

Vv, 115
Va,115 (Pt,115 - Pv,
Wa,115 Mwa * Pp/v

10.72* (460+T)
Wv-a,115 ((SGv*Vv,115)
VGR ESTIMATED TO
Ql
Qv-a Ql * VGR

Pv,115 / Pt,115

115) / Pt,11S
MWa = MOLEC. WT. OF AIR
28.97

+Va,115]*(0.0047*Pp/v)
BE 1 + (0.25°Pv,115/12.5)

Qa Qv-a*(Wv-a,115/Wa,115)".S

13,

14.

1§,

USCG VAP 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
5. HIGH VAPOR GROWTH RATE
6. HIGH VAP GROWTH RATE & HIGHLY TOXIC
7. HIGH VAP GROWTH RATE & POLYMERIZES
8. MORE INFO NEEDED BEFORE REQMNTS
CAN BE DETERMINED
VGR = 1.25 FOR GASOLINE, CRUDE OIL, AND
BENZENE ..
NF/NC = NON- FLAMMABLE/NON- COMBUST IBLE



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

SPECIFIC GRAVITY, & VAPOR GROWTH RATE
BARGES: C€9809: CONOCO, INC.; "7027" AND =7028°

VAPOR - VAPOR-  VAPOR-

C LIQUID USCG MOLEC‘R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUMB VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY OOL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
I SYST CARGO VAPOR ® 115 F @115 F @ 11SF @ 115S F @ 115 F @ 115 F GRAVITY RATE
CARGO s CAT. MWc SGv Pv,115 Pt,115 Vv,115 Va,115 Wa,115 Wv-a, 115 Wv-a,115/ VGR
(1) (13) (1) (2) (3) (4) (5) (6) (7) {8) Wa, 118 (9)
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT"3) FT"3)

................................................. SRS SAAGAAAE GRAS TERCGARN ALAAAGE OAGPBGRAA

46 CFR SUBCHAPT O, TABLE 151

ACETIC ACID AAC 1.05 1 60.052 3 07 0.92 16.200 0.057 0.943 0.076 0.001 1.061 1.018
ACETIC ANHYDRIDE ACA 1.08 1 102.050 3 so 0.40 16.200 0.025 0.975 0.076 0.081 1.062 1.008
ACETONITRILE ATN 0.78 3 41.053 1 41 0.03 16.200 0.002 0.998 0.076 0.076 1.001 1.001
ACRYLIC ACID ACR 1.05 2 72.064 2 48 0.40 116.200 0.025 0.975 0.076 0.079 1.037 1.000
ACRYLONITRILE ACN 0.81 4 53.064 1 80 5.00 16.200 0.309 0.691 0.076 0.09s 1.247 1.100
ADIPONITRILE ADN 0.95 1 108.000 37 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
ALUMINUM SULFATE SOLUTION ASX 1.76
AMINOETHYLETHANOLAMINE AEE 1.03 1 104.150 3.59 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000

7y AMMONIUM BISULFITE SOLN (70% OR LESS) ABX 1.44 1 NF/NC

' AMMONIUM HYDROXIDE (28% OR LESS NH3) AMH 3 35.050 1.21 NF/NC

"\3 ANTHRACENE OIL (COAL TAR FRACTION) AHO

P BENZENE BNZ 0.88 1 78.114 2.60 4 50 16.200 0.279 0.722 0.076 0.114¢ 1.500 1.2%0
BENZENE HYDROCARBON MIXTURES (W/ACETYLENES) (W/10% BENZENE OR MORBHA 0.04 b 2.80 7 30 16.200 0.451 0.549 0.076 0.138 1.011 1.146
BENZENE HYDROCARBON MIXTURES (W/10% BENZENE OR MORE) BHB 0.84 1 2.00 7 30 16.200 0.451 0.549 0.076 0.138 1.8X1 1.146
BENZENR, TOLUENE, XYLENE MIXTURES (MAVING 10% BENZENE OR MORE) BTX 0.84 1 106.080 2.80 7 30 16.200 0.451 0.549 0.076 0.130 1.811 1.146¢
is0-BUTYL ACRYLATE BAI 0.88 2 128.170 4.42 0 60 16.200 0.037 0.963 0.076 0.086 1.127 1.012
n-BUTYL ACRYLATE BTC 0.90 2 128.170 4.40 0 40 16.200 0.025 0.975 0.076 0.083 1.084 1.008
BUTYL: ACRYLATE (SEE I1SO- & N- BUTYL ACRYLATE) BAR 0.90 2 4.42 0 60 16.200 0.037 0.963 0.076 0.086 1.127 1.012
BUTYL METHACRYLATE BMH 0.886 2 142.200 4.90 0 29 16.200 0.018 0.982 0.076 0.0612 1.070 1.006
is0-BUTYRALDEHYDE BAD 0.80 1 72.107 2.50 7 80 16.200 0.481 0.519 0.076 0.1 1.722 1.156
n-BUTYRALDEHYDE BTR 0.80 1 72.107 2.50 7 80 16.200 0.401 0.519 0.076 0.131 1.732 1.156¢
BUTYRALDRHYDES (CRUDE) BFA 0.82 1 72.060 2.48 8 00 16.200 0.49%4 0.506 0.076 0.133 1.731 1.160
BUTYRALDENYDE (180-, N-) BAE 0.82 1 2.48 8 00 16.200 0.494 0.506 0.076 0.132 1.731 1.160
CAMPHOR OIL (LIGHT) CPO 0.92 8
CARBON TETRACHLORIDE CBT 1.59 3 153.820 $.31 NF/NC
CAUSTIC POTASH SOLUTION CPS 1.50 1 NF/NC
CAUSTIC SODA SOLUTION css 1.50 1 NF/NC
CHLOROBENZENE CRB 1.11 1 112.559 3 88 0.60 16.200 0.049 0.951 0.076 0.087 1.142 1.016
CHLOROFORM CRF 1.480 3 119.380 4 12 NF/NC
CHLOROSULFONIC ACID CSA 1.79
COAL TAR NAPHTHA SOLVENT NCT 0.68 1 3 66 0.20 16.200 0.012 0.988 0.076 0.079 1.033 1.004
CREBOSOTE (COAL TAR) CcCr 1.07 1 3 72 0.01 16.200 0.001 0.999% 0.076 0.076 1.002 1.000
CRBOSOTER (WOOD) CWD 1.07 1 3 72 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
CRBSOLS (ALL ISOMERS) CRS 1.05 1 108.130 3 72 0.06 16.200 0.004 0.996 0.076 0.077 1.010 11.001
CRESOLS WITH LESS THAN 5% PHENOL (SEE CRESOLS (ALL ISOMERS) CRS 1.05 1
CRESOLS WITH 5% OR MORE PHENOL (SEE PHENOL) CFP 1.07 3 3 72 0.05 16.200 0.003 0.997 0.076 0.077 1.000 1.001
CRESYLATE SPENT CAUSTIC csC 1.55 1 NF/NC
CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC CAX (TAR ?) 1
CROTONALDEHYDE CTA 0.85 4 70.050 2.41 2.00 16.200 0.123 0.877 0.076 0.009% 1.174 1.040

STDVAP1
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

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

C90809: CONOCO, INC.; =7027"

AND

"7028"

Cc
H
R
I
s

aan 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- ETHYLCYCLOHEXYLAMINE
ETHYLENE CYANOHYDRIN
ETHYLENEDIAMINE

ETHYLENE DIBROMIDE

ETHYLENE DICHLORIDE

ETHYLENE GLYCOL PROPYL ETHER
2-BTHYLHEXYL ACRYLATE
ETHYLIDENE NORBORNENE

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

STDVAP1

DPX
DPU
DMX
DCN
DEA
DEN
DET
DEH
DBU
DIP

EPA
PCS

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
0.91
0.89
0.90
0:92
0.85

UsCG
VAP

COL.

SYST

(13;

>

e

FPEEWANKNWRRPM 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

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
S 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
16.200
16.200
16.200
16.200
16.200

16.200

VAPOR -
PARTIAL PARTIAL AIR AIR MIX
VOLUME VOIUME WEIGHT WEIGHT

OF VAP OF AIR DENSITY DENSITY SPBCIFIC

VAPOR -
AIR
MIX

@ 115 F @ 115 F @ 115 F @ 115 F GRAVITY

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

(S) (6} (7 (8)

(LBm/ (LBm/

FT"3) FT"3)
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 0.1008
0.002 0 998 0.076 0.077
0.309 0.611 0.07¢ 0.163
0.340 0.660 0.076 0.150
0.389 0. 11 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 0.084
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 0.081
0.019 0.901 0.076 0.078
0.114 0.886 0.076 0.094
0.093 0.907 0.076 0.054
0.002 0.998 0.076 0.076
0.123 0.877 0.076 0.100
0.957 0.043 0.076 0.117
0.074 0.926 0.076 0.09%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 0.938 0.076 0.09%0
0.007 0.993 0.076 0.078
a.009 0.991 0.076 0.076

Wa, 118

003
093
004
02s
73
a10

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

598
141
007
063
182
025

1.000

VAPOR -
AIR
Mix

GROWTH
RATR

(9

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: (C9809: 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

IPR

KRAFT PULPING LIQUORS (FREE 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

iso-PROPYL ETHER

PYRIDINE

SODIUM ALUMINATE SOLUTION

SODIUM CHLORATE SOLUTION (50% OR LESS)

SODIUM DICHROMATE SOL’N (70% OR LESS)

SODIUM HYDROXIDE SOLUTION (SEE CAUSTIC SODA SOLUTION)
S0DIUM 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

LIQUID
SPECIF.
GRAVITY

(1)

1.22
1.20

0.93

1.21

86
95
94
04
92

0 94

O
0
@®

USCG
VAP
COL.
SYST
CAT.
13

Lol o

N WwN

s

TABLE 11I:

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
MKc SGv Pv,115
1) (2) (3)
(15)
(PSIA)
CASNAREN SOARRNE SVRWREARES
1.60 2.10
96 085 3.31 0.15
NF/NC
116 140 4 0.01
1 0.50
68.120 2.35 23.00
3 s0 0.67
86.091 3 00 4.10
0 93 0.15
4 10 0.10
121.000 4 18 0.16
100.110 3 45 2.02
93.129 3 20 0.50
118.179 4 08 0.40
87.122 3 00 0.80
89.090 3 06 1.05
6 00 0.31
2 76 0.01
NF/NC
68.060 2 36 17.06
165.820 S 72 NF/NC
5 00 001
13 79 o 00
76.000 59 0.08
59 0.08
74.080 56 0.30
59.112 04 23.42
50 6.64
79.102 72 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, 11§/
Wa,

(5)

-

.420

041
253
009
006
010

o000 0CO0

125
031
028
049

oo o0

0.065
0.015
0.001

1.053

0.001

0.005
0.005
0.019
1.446
0.410
0.080

(6)

0.935

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)

1.042
1.003

1.9000
1.010

1.460

1.013
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
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

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

CARGO

SODIUM SULFIDE HYDROSULFIDE SOLUTIONS (15 PPM<H25<200 PPM)
SODIUM SULFIDE HYDROSULPIDE SOLUTIONS (H2S GREATER THAN 200 PPM)
SODIUM THIOCYANATE SOLUTION (S6% OR LESS)

STYRENE MONOMER

SULFURIC ACID

SULFURIC ACID, SPENT

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

TETRAHYDROFURAN

1,1,2-TRICHLOROETHANE (VINYL TRICHLORIDE)

TRICHLOROETHANE (SEE 1,1,2-TRICHLOROETHANE)
TRICHLOROETHYLENE

1,2, 3-TRICHLOROPROPANE

TRIETHANOLAMINE

TRIBTHYLAMINE

TRIETHYLENETETRAMINE

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

VALERALDEBHYDE (iso-)

VALERALDEHYDE (n-)

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

VINYLTOLUENE

STDVAP1

(1)

uscq
VAP
COL.
SYST
CAT.
L)

"ae asdscnwe eawee

SSI

TCL
TCN
TEA
TEN
TET
UAsS

IVA
VAL
VBL
VAM

1

1.

[~ -]

H O MM NO

OO M

.32

32

.92

o

NN W W e

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) (5) (6) (7) (8)
(15) {LBm/ (LBm/
(PSIA) (PSIA) FT"3) FT3)
SRV NARD DOBNERND taRdedeRe ___ ... . 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 o 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 o 000 1.000 0.076 0.076
72.107 135 8 SO 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 3a0 4 50 3 46 16.200 0.214 0.786 0 076 0.133
147 432 S 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
101 193 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 S 00 16.200 0 309 0.691 0.076 0.123
3.00 S 00 16.200 o 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 80 16.200 0 358 0.642 0.076 0.130
4.08 012 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
1.001
1.000
1.050
1.000

1.100
1.100
1.000

1.116
1.002
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE I11I: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

BARGES: (C9809: CONOCO, INC.; "7027" AND "7028°" AsessumesscAsssERessEEesas e aaneman.
VAPOR - VAPOR-  VAPOR-
C LIQUID USCG MOLEC‘R SPECIF SATUR'D ,TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
R SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MIX MIX
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWTH
1 SYST CARGO VAPOR @ 115 F 115 P ® 115 F  GRAVITY RATE
CARGO s CAT. MwWc SGv Pv, 115 Pr,115  V¥v,115 Va,115 Wa,115 Wv-a,115 Wv-a,115/ VGR
(1) (13) (1) 2) (3) (4) (5) (6) (7) (8) Wa, 115 (9)
(15) (LBm/ (LBm/
(PSIA) (PSIA) FT"3) FT*3)
LX) LA 22NN
46 CFR SUBCHAPT O BUT NOT TABLE 151
1,1-DI DPB 1.16 3.90 6.30 16.200 0.309 0.611 0.076 0.162 2.120 1.126
1,1,1- E 1.51 133.390 4.60 NF/NC
1,2-D1 DPP 1.16 3.50 2.60 16.200 0.160 0.840 0.076 0.107 1.401 1.052
1,3 CY
1, E DPC 1.16 3 90 3 80 16.200 0.235 0.765 0.076 0.128 1.680 1.076¢
2- -31-BUTYNE MHB 0.86 2 90 1 14 16.200 0.070 0.930 * 0.076 0.066 1.134 1.023
2, YACETIC ACID, DIMETHYLAMINE SALT SOLUTION (70% DDA
3- PNT (CRUDE ?) 8
AE 1-TRICHLOROETHANE) 8 133.39%90 4.60
ALKYLBENZENE 1
ZINE AEP 1
E (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE) 0.70 2 80 4.50 16.200 0 278 0.722 0.076 0.114 1.500 1 250
CHLORIDE BSC 1.38 1 6 09 0.00 16.200 0000 1.000 ©0.076 0.076 1.000 1 000
BZE 1.04 1 5 18 0.02 16.200 0 001 0.999 0.076 0.077 1.005 1 000
(STABILIZED) BCL 1.10 4 4 36 0.09 16.200 0 006 0.99%¢ 0.076 0.078 1.019 1 002
1
BUTYL ETHER (n-} BTE 0.77 3 4.50 0.40 16.200 0.025 0.975 0.076 0.083 1.086 1.000
BUTYLENE OXIDE (1,2-) BTO 0.83 2 2.49 9.18 16.200 0.567 0.433 0.076 0.140 1.844 1.104
BUTYRIC ACID BRA 0.96 1 3.00 0.07 16.200 0.004 0.996 0.076 0.077 1.009 1.001
CARBOLIC ACID CBO 1.04 3 3.25 0.06 16.200 0.004 0.996 0.076 0.077? 1.008 1.001
CHLOROACETIC ACID (80% OR LESS) CHM 1.58 3.26 0.01 16.200 0.001 0.999 0.076 0.076 1.001 1.000
CRLOROPROPIONIC ACID (2- OR 3-) CPM 1.26 1 3.70 0.02 16.200 0.001 0.999 0.076 0.076 1.003 1.000
CHLOROTOLUENE (m-) CT™ 1.07 1 4.40 0.32 16.200 0.020 0.980 0.076 0.001 1.067 1.006
CHLOROTOLUENE (0-) CTO 1.08 1 4.40 0.32 16.200 0.020 0.900 0.076 0.001 1.067 1.006
CHLOROTOLUENE (p) CRN 1.07 1 4.36 0.09 16.200 0.006 0.994 0.076 0.078 1.019 1.002
CHLOROTOLUENES (MIXED ISOMERS) CHI 1.08 1 4.40 0.53 16.200 0.033 0.967 0.076 0.08S 1.131 1.011
CREOSOTE (ALL ISOMERS) CCW 1.07 1 3.72 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
CRESYLIC ACID TAR CRX 1.05 1 1.00 0.10 16.200 0.006 ©0.994 0.076 0.076 1.000 1.002
CYCLONEPTANE CYE 0.81 1 3.39 1.40 16.200 0.086 0.914 0.076 0.092 1.207 1.020
CYCLOHEXANONE, CYCLOHEXANOL MIXTURE CcYX 0.95 1 3.38 1.00 16.200 0.062 0.938 0.076 0.087 1.147 1.020
CYCLOHEXYL ACETATE cYc 0.97 1 4.90 0.01 16.200 0.001 0.999 0.076 0.076 1.002 1.000
CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE CSB 1.50 1 4.55 4.50 16.200 0.278 0.722 0.076 0.151 1.986 1.0%
CYCLOPENTANB CYP 0.74 1 2.40 13.15 16.200 0.812 0.188 0.076 0.163 2.136 1.263
DECANOIC ACID DCo 5.94 1 5.93 0.00
DI 2 ETHYLHEXYL PHTHALATE (SEE ALSO ETHYLHEXYL PHTHALATE) 0.98
DICHLOROISOPROPYL ETHER (2,2°-) DCI 1.11 1 5.90 0.06 16.200 0.004 0.996 0.076 0.078 1.016 1.001
DICHLOROPROPANE 1.16
DICHLOROPROPENE 1.23
DIETHYL SULFATE DSU 1.18 1 5.30 0.01 16.200 0.001 0.999 0.076 0.076 1.003 1.000

STDVAP1



m FORMALDENYDE SOLUTION (50% OR MORE) ,
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.
CARGO
DIETHYLETHANOLAMINE

DODECYL BENZENE

DODECYLDIMETHYLAMINE TETRADECY

DRIPOLENER

ETHANOL (see ethyl alcohol)

ETHYL BROMIDE
ETHYL TERT-BUTYL ETHER
ETHYLAMINE

®7027* AND =7028*

LDIMETHYLAMINE MIXTURR

BTHYLENE DICHLORIDE 1,1,2-TRICHLOROETHANE MIXTURE
ETHYLMERCAPTAN (SAME AS BTHANETHIOL)

ETHYLPHENOL

HYDROSBULPIDE
INDENES
ISOBUTYL ACETATE

ISOPRENE, PENTADIENE MIXTURE

180-PROPYL ALCOHOL
LAURIC ACID
METHACRYLONITRILE
METHANOL

METHYL STYRENE

METHANOL MIXTURES

METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURES
CLOHEXANE

METHYLCY

METHYLHRXANE (SAME AS HEPTANE)

MONOETHANOLAMINE
MONOISOPROPANOLAMINE
NAPHTMALENE (MOLTEN)
NEODECANOIC ACID
NITRILOTRIACETIC ACID
NITROPHENOL (MOLTEN)

NITROPROPANE (608%), NITROETHANE (40%) MIXTURE

NITROTOLURNE (o-,p-)
PARALDRHYDE

POLYGLYCERINE, SODIUM SALT SOLN (CONTAINING 3%

PROPIONALDRHYDR
PROPIONIC ANHYDRIDE
PROPIONITRILE
PROPYLAMINE (n-)
PROPYLBENZENE

PYROLYSIS GASOLINE (GREATER THAN 5% BENZENE)

PYROLYS1S RESIDUAL PUELS
SEWAGE, RAW

STDVAP]1

L - Y

DAE

EBE

EPL

IBA
IPN

NTP

NIT
PDH

OR MORE SODIUM HYDPGS

PAD
PAH
PCN
PRA

GPY

SHWR

LIQUID, USCG

SPECIF. VAP
GRAVITY COL.
SYST
CAT.
(1) (13)
LR N ]
0.09 1
1
1
1
L]
0 73 1
0 80 6
1 44 1
6
1 04 1
0 79 1
8
8
079 1
0 89 1
0 80 2
0 79 1
2
0.77 1
1
1.02
0.96
1.15 1
0.92 1
(&SALTS ? o
1.49 1
1.08 1
1
99 1
0.81 2
1.01 1
0.70 1
0.72 1
1
0 84 1
0 09

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
MMc SGv Pv, 115
1) 12) (3)
(15)
{PSIA)
daddsonn dhedesw doadwpanna
4.03 0.18
46.069 159
108.966 3 76
3 so 5.00
45.085 1 8§ 40.90
4 60 3.70
4.21 0.02
1.10 6.63
116 160 4.01 0.36
60 096 2 07 3.00
6 910 0 00
2 21 3.39
32.042 111
3.40 2.37
61.084 2.11 0.10
75.110 2.89 0.20
4.41 0.01
6.00 0.01
NF/NC
4.79 0 00
3.06 110
4.72 0 02
4.55 8 30
2.00 13.76
4.50 0.11
1.90 1.17
2.04 13.5S
0.20 4.14
2.80 7.30

TOTAL

VAP-AIR

PRESS

® 115 F
Pr, 118
(4)

(PSIA)

16.
.200
16.
16.
.200
16.

16.

16.

200

200

200

200

200

200

.200

.200
.200
.200

200

-200
.200
-200

200
200
200
200
200

.200

VAPOR - VAPOR -
PARTIAL PARTIAL AIR AIR MIX AIR
VOLUME VOLUME WEIGHT WEIGHT MIX
OF VAP OF AIR DENSITY DENSITY SPECIFIC
® 115 P GRAVITY
Vv,115 Va,115 Wa,115 Wv-a, 115 Wv-a,118/
(5) (6) (7) (o) Wa, 115
(LBm/ {LBm/
FT°3) FT"3)
....... AT Y YY] aGascspan
[
0.011 0.909 0.076 0.079 1.03s
0.309 0.69%91 0 076 0.135% 1 772
2.519% -1.s19 0 076 0.102 2 des
0.220 0.772 0 076 0.139 1 022
0 001 0.999 0.076 0 076 1 004
0 409 0.591 0.076 ¢ 079 1 041
0.022 0.97¢ 0.076 0.0801 1.060
0.105 0.81S 0.076 0.091 1.199
0.209 0.791 ¢ 0.076 0.097 1.274
0.146 0.854 0.076 0.103 1.3%1
0.006 0.99%4 0.076 0o 077 1.007
0.012 a.9%00 0.076 0 o078 1.030
0.001 0.999 0.07%¢ 0 0% 1.002
0.00} 0.999 0.07%6 0 076 1.00)
0.068 0.932 0 076 0.0807 1.140
0.001 0.999 0 076 0.076 1.008
0.512 0.400 0 076 0.215 2.019
0.049 0.151 0 076 0.141 1.04e9
0.007 0.99)3 0 076 0.078 1.02e¢
0.072 0.920 0 076 0.081 1.06S
0.036 0.164 0 076 0.142 1.070
0.25¢ 0.7%44¢ 0 076 0.061 0.79%6
0.451 0.549 0 076 0.1138 1 611

VAPC
Al
M1

GROM

RAT

*

1.00-

1 10C
ole
1 07«

000
1133

[

1.007

1.060

2

-002
. 004
- 900
.000

e e

1.022
- 000
. 168

L

275
002
023
a7l
09>
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-)

TRI

UNDECANOIC ACID
HYDROCARBON 5-9

STDVAP)L

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

[ - o

LIQUID USCa
SPECIF. VAP
GRAVITY COL.

SYST
CAT.
{1) (13)

SDS
STY
STX
STT
TTB
TLI
TCB

TPE
UDA
HFN

1

.53
0.
0.

92
92

.89
.00
.45

]
2
2

O e gt g

TABLE II: VAPOR-AIR MIX DENSITY,

SPRCIFIC GRAVITY, & VAPOR GRONTH RATE

MOLEC'R SPECIP SATUR'D

WEIGHT GRAV OF VAPOR

OF CARGO PRESS
CARGO VAPOR @ 115 F
MwWc 8SGv Pv,115
(1) (2) )
(15)
(PSIA)

teedence essnenn eensesane

104.152 3 60 0
3 60 o
4 20 [}
3 69 [1}
6 25 0
6.42 0
3.40 4

40
40

14
01
03

oo
40

TOTAL
VAP-AIR

PRESS

® 115 F
Pt, 118
e)

(PSIA)

16.

.200
.200

.200
.200
.200

200

PARTIAL PARTIAL
VOLUME VOLUME WMEIGHT

AIR

VAPOR -
AIR MIX
WEIGHT

VAPOR -

AIR
[}

X
OF VAP OF AIR DENSITY DENSITY speCIPIC
®11SFe@ 115 PO 115 F @ 115 p GRAVITY

Vv,115 Va,115 Wa, 115 Wv-a, 11
(?7)

0 038
0 02s

. 009
.001
.002

ocee

0.272

(6)

0 975
0 975

0.991

0.730

(LBa/

FT73)

0o

076
076

076

076
076

076

5 Wv-a,1185/

(@) Wa, 118
(LBm/

FT"))

0.001 1.064
0.001 1.06e
0.079 1.020
0.076 1.002
0.027 1.010
0.126 1.652

VAPOF
AIR
[ )93

GROWT
RATE

(2]

1.00a
1.000

1.00)3

1.000
1.001

1.008
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CALCULATIONS FOR CAPACITY OP CARGO TANK VENTING SYSTEM

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

=D en

CARGO

LIQuIDp
SPECIP.
GRAVITY

(1)

usca
VAP
COL.
8YST
CAT.
13)

46 CPR SUBCHAPTER D, TABLE 30.25-1

Acetone ACT
Acetophenone ACP
Acetyl Tribtuyl Citrate

Alkenylsuccinic Anhydride

Alkyl (C® - 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-)

AMZ
AMYL ALCOHOL, (iso-) 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)

079
1 03
1 05

cenvoo

(-]

-87

L1}
1]
a2
82

02
L]

82

(1]

.05

.03

1
1

o e

=

TABLE II:

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC‘R SPECIF
WEIGHT GRAV OF
OF CARGO
CARGO VAPOR
Muc SGv
(1) (2)
56.080 2.00
120.060 4.14
402 . 460 13.8%
4 SO
4 40
4 48
3 04
3 o4
3 04
) 04
3 o4

108.140 3.1

SATUR'D
VAPOR
PRESS

@ 115 F

Pv, 115

{3)

coooN

oo

(15)
(PSIA)

02
33
33
30
3o

3o
3o

.30

.10

TOTAL
VAP-AIR
PRBSS
® 115 F
Pr, 118

(PSIA)

16.200
16.200

16
16
16
16
16

16

16.

16.

(4)

200
200
200
200
200

.200
16.

200

200

200

VAPOR - VAPOR-  VARC
PARTIAL PARTIAL, AIR AIR MIX AIR Al
VOLUMR VOLUME WEIGHT WEIGHT MIX L2

OF VAP OF AIR DENSITY DENSITY SPECIPIC GROM
®11S FO11SFA1I1S F @ 115 F GRAVITY RAT

Vv,115 Va,115 Na, 115 Wv-a,115 Wv-a,118/ wva
(S} (6) (7) (L ]] Wa, 115 (®
(LBm/ (LBm/
‘ FT"3) FT°3)
L2 L XTI Y XY t*ecoacsans LA X ]
0.617 0.303 0 076 0.12) 1.617 1.20¢
0.037 0.963 0 076 0.08S 1.116 1.012
0.125 0.875 0.076 0.109 1.436 1.0e0
0.020 0.9%00 0.076 0.002 1.071 1.007
0.020 0.9%900 0.07¢ 0.002 1.071 1.007
0.019 0.901 0.07¢ 0.079 1.0 1.00¢
0.019 0.%01 0.07¢6 0.079 1.030 1.006
0.019 0.9%01 0.076 0.07% 1.0)8 1.006
0.019 0.9 0.076 0.079 1.038 1.006¢
0.019 0.981 0.076 0.079 1.038 1.006¢
0.006 0.994 0.076 0.077 1.017 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° ReSsesscnsssascesscansscancnnanssnae
VAPOR - VAPOR - VAP
o4 LIQUID uUsca PARTIAL PARTIAL AIR AIR MIX AIR oAl
H  SPECIF. vAp VOLUME VOLUME MWEIGHT WEIGHT MIX Ml
R GRAVITY COL. OF VAP OF AIR DENSITY DENSITY SPECIPIC GRO
I SYST ® 115 P  GRAVITY RA'
CARGO s CAT. Vv,11S Va,115 Wa,115 Wv-a,115 W-a.118/ G
1) (13) (S) {6) (7) (s) ¥a, 118 {®
(1s) (LBm/ (LBm/
(PS1A) (PSIA) FT™3) FT*3)
LY Xl LL LN T YTy [ 1 LEA T E T XYY atandne Sedssnwans _______
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 0.00 1 4.00 0.60 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-, sec-, 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 1.08% 1 01
BUTYL ALCOHOL (N-) BAN 0.81 1 2.60 0.50 16.200 0.031 0.969 0.076 0.080 1.06% 1 02
BUTYL ALCOMOL (SEC-) BAS 0.81 1 2.60 1.30 16.200 0.000 0.920 0.07%6 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.o0s:
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
T 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 0.85 1 5.11 0.10 16.200 0.006 0.994 0.076 0.070 1.025 1 o002
Butyrolactons (gamma) BLA
Calcium Alkylphenate
Calcium Alkyl Salicylate
Calcium Amino Nonyl Phenolate
Calcium Carboxylate
Caprolactem solutions CLS 1 02 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 0.96)3 0.076 0.085% 1.119 1.012
Cycloaliphatic resins
Cyclohexane CHX 0 7e 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
Dcc.hydron.phthllene 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 0.8)3 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)



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

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

Di- {2-ethylhexyl)adipate
Di-{2-ethylhexyl)phthalate
Diethyl Phthalate

Diglycidyl EBther of Bisphenol A
Diheptyl Phthalate

Dihexyl Phthalate
Diisobutylcarbinol
Diisobutylene

Diisobutyl Xetone

Diisobutyl Phthalate

Diisodecyl Phthalate

Diisononyl Adipate

Diisononyl Phthslate

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

Dimethyl Glutarate

STDVAP]

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

ENTADIENE DIMER (MOLTEN)

==

LIQUID
SPECIP.
GRAVITY

(1)

usca
VAP
COL.
SYST
CAT.
(13)

DAX
ISA
DAN
DBZ

DAA
DAB
DAH

DPA
DPT
DEB
DEG

DEM
DIG

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

0.03
0.83
0.83
0.86

0.97

O™ OO M

-

o

.72
.81

o

1

L I ]

Lo SIS

-

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
Mvc sGv Pv, 115
(1) (2) (3)
{(15)
(PSIA)
*odnavese
158.170 5.30 0.01
$.30 0.01
5.30 0.01
7.52 0.01
4.00 0.10
276.350 9 59 0.00
4.55 0.2s
4.62 0.08
106.122 . 3.66 0.01
5.50 0.01
4 62 0.02
414 0.03
4 97 0.09
3 86 2.00
4 90 0.16
5.60 0.03

TOTAL

VAP-AIR

PRESS

@ 115 F
Pc,118
(4)

(PSIA)

16.
16.
.200
16.

16

16.

16.
16.
.200
16.

16.
16.

16.
.200
16.

16

200
200

200

200

200
200

200

ao0o0
200

200

200

200

VAPOR -
PARTIAL PARTIAL AIR AIR MIX
VOLUME VOLUME WEIGHT WEIGHT

OF VAP OF AIR DENSITY DENSITY
® 115 F@ 115 F@ 115 F @ 115 F

(5) (6) 7) (®)
(LBm/ (LBa/

FT"3) FT°3)
.............. eafdeanas

0.000 0.999 0.076 0.076
0.001 0.99% 0.076 0.076
0.000 0.999 0.076 0.076
0.001 0.999 0.076 0.076
0.006 0.994 0.076 0.078
0.015 0 985 0 076 0 080
0.005 0 995 0 076 0 o078
0.001 0 999 o0 076 0 076
0.001 0 999 0 076 0 076
0.001 0.999 0.076 0.076

0.002 0.99%8 0.076 0.077

0 006 -994 0.076 0 07e

0 010 .990 0.076 0 079

0.002 0.9980 0.076 0.077

VAPOR -
AIR
MIX

SPECIPIC
GRAVITY
VVv,11S Va,115 ®a.115 Wv-a,11§ Wv-a, 115/

Wa, 118

1.

1.

[

00)

1.003
1.
1.00¢

00)

.08S
-010
. 002
-003

- 004
. 006

022
3s3
039

009

VAPOR
AIR
MIiXx

GROWT

RATE

secsca
1.000
- 000
. 000
. 000

[

002

[

. 008
. 002
. 000
- 000

LA

1.000
1.001

1.002
.040
1.003

[

1.001



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

M bpipropylens Glycol Dibenzoate

' Dipropylene Glycol Methyl Ether

P DISTILLATES: Flashed feed stocks

L, DISTILLATES: Straight run

# Ditridecyl Phthalate
Diundecyl Phthalate
Dodecane (all isomers)
Dodecanol
Dodecene (all iasomers)
DODECENE
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

L= xTnN

DTL
DMP
DDX
DSE
DIF

DOP
DPN
DIL
DDO
DPE
DOB
DPG
DGY
DPY
DFF
DSR
DTP
pup

DDN
DOZ

DDB
DOL

ETH
EEO
EEA

LIQUID
SPECIF.
GRAVITY

(1)

1

[-]

-0 0o

[

(=1 g

cooeo

.19

.97

98
[ 1]
99
07
07

03

75
73

.76

.86

47

. 04
. 04

.02
.90
.03
.79

.87
.03

.79

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

VAPOR - VAPOR-  VAPOF
USCG MOLEC'R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR AIR MIX AIR AIR
VAP  WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGMT WBIGHT MIX Mix
ooL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROWT
8YST CARGO VAPOR @ 115 F @115 F @ 115 F @ 115 F @ 115 F @ 115 P GRAVITY  RATE
CAT. MWC SGv Pv.115  Pr,115  Vv,115 Va,115 Wa,115 Wv-a.115 Wv-a.115/ VGR
(13) 1), (2) (3) (4) (s) (6) (7) ({ }] Wa, 118 (R 1]
(15) (LBm/ (LBa/
(PSIA) (PSIA) FT"3) FT"3)
- - - oan ahantoad [T X X3 eSS OOAY ARSSRES cSamsemsan ____._._._
1 6.69 0.00
1 14 .40 0.01 16.200 0.001 0.99% 0.076 0.077 1.008 1.000
1 13.47 0.00
1 4.90 0.10 16.200 0.006 0.994 0.076 0.078 1.024 1 002
1 154.212 5.31 0.01 16.200 0.00r 0.999 0.076 0.076 1.003 1 000
1 5.86 0.01 16.200 0.001 0.99% 0.076 0.076 1.003 1 00¢
1 170 211 5.87 0.01 16.200 0.001 0.99% 0.076 0.076 1.00) 1 000
1 4.63 0.07 16.200 0.004 0.996 0.076 0.077 1.016 1 002
1 3.40 2.30 16.200 0.142 0.858 0 076 0.102 1.341 1 0Oe¢6
1 3.40 2.30 16.200 0.142 0.858 O 076 0.102 1.341 1.046
170. 340 5 88
186.339 6 43
1 168.324 S 81 0.02 16.200 0.001 0 999 0.076 0 077 1.006 1.000
1 5 81 0.02 16.200 0.001 O 999 0.076 0 077 1.006 1.000
8 40 4.70 16.200 0.290 0 710 0.076 0 240 3.147 1.0%a
30.070 1.04
1 6 14 0.00
1 e8 107 3 04 4.50 16.200 0276 0.722 Q.07 0.119 1.567? 1.09%0
1 4 48 0.20 16.200 0012 o0.9e8 0.076 0.079 1.043 1.004
T 46 050 1 60 3.50 16.200 0 216 0.704 0.076 0.086 1.130 1.070
1 106 168 3 s6 0.60 16.200 0.037 0 93 0 076 o 083 1.095 1.0112
1 3 52 0.12 16.200 0.007 0 993 0 076 o 078 1.019 1.002
1 116 160 4 00 1.00 16.200 0.062 0 %38 0 076 0 090 1.108 1.020
1 3 07 0.50 16.200 0.03r 0 99 0 076 0 083 1.009 1.010
28 054 0 97

Bthylene
Ethylene Carbonate

STDVAP1



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9609: 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

Sthyl Hexyl Phthalate (SEE ALSO DI 2-ETHYLMEXYL PHTHALATE)
Bthyl Hexyl Tallate

EBthyl Propionate

Bthyl Toluene

Patty acid (saturated, C13 and above)

Factty acid Amides

Glycerol Polyalkoxylate
Glycerol Triacetate

STDVAP1

EHE
EHT
EPR

cseneane

1.13

0 75
0 80
0 7e
o7
0 67
0 75
0 75
1 26

usca
VAP
COL.
SYST
CAT.
(13)

1

[

O g e e

TABLE 11:

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC’R SPECIF SATUR'D
WEIGHT GRAV OF VAPOR
OF CARGO PRESS
CARGO VAPOR @ 115 F
MWc SGv Pv, 115
(1) (2) (3)
{(15)
{(PSIA)
ROASARNSE G0AANNE Bedhamsee
62.069 2.21 0.01
5.52 0.05
5.03 0.01
4.80 0.01
4.80 0.01
4.41 0.17
130.230 4.50 0.02
1.60 1.50
4.15 0.28
1 5% 0.10
3 40 0.05
3 40 12.50
3 40 12.50
3 40 12.50
3 40 12.50
3 40 12.50
3 40 12.50
3 40 12.50
3 17 0.00
92 095 3 218

TOTAL

VAP-AIR

PRESS

PARTIAL PARTIAL
VOLUME VOLUME WEIGHT WEIGHT
OF VAP OF AIR

VAPOR -
AlIR AIR MIX

DENSITY DENSITY

@ 115 F @115 F@ 115 F@ 115 F ® 115 F

Pt, 115
(LY]

(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

(s)

0.001

0.003

0.001

0.001

0.001

0.010

b.001

0.216
0.017

0.006
0.003

0.772
0.772
0.772
0.772
0.772
0.772
0.772

Vv,115 Va, 115

(6)

0.999

0.997

0.999

0.99Y

0.999

0.990

0.999

0 784
0 %92

0.994¢
0.997

0.229
0.228
0.220
0.220
0.220
0.220
0.220

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

n 8)
(LBm/ (LBm/
FT*3) FT"3)

[ AT T XYY )
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

VAPOR -
AIR
MIX

SPECIFIC

GRAVITY

Wa, 115

1.001

1.014

1.003

1.002

1 002

1.036

1.004

1.130
1.054

1.003
1.007

2.852
2.852
2.852
3.052
2.852
2.052
2.052

VAPO}
AIR
Mix

GROW1

RATE

(R3]

1.000

1.001

1.000

1.000

1.000

1.003

1.000

1.070
1.006

1.002
1.001

1.25%0
1.350
1.250
1.250
1.2%0
1.2%0
1.250



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; *7027% AND =7026°"

CARGO

n~oDEN

. o

LI1QUID USCG

SPECIF.

VAP

GRAVITY COL.

{1)

SYST
CAT.
(13)

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

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

Glycidyl Bster 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 less)

Grease

Heptadecane

Heptane (all isomers) (METHYHEXANE)
HEPTANE (N-)

Heptanoic acid

Heptanol (all isomers)

HEPTANOL

lT\ Heptene (all isomers)

7

NEPTENE (1-)

Heptyl Acetate

Herbicide (C1S -H22 -NO2 -CI), SEE METOLACHLOR
Hexaethylene Glycol

Hexamethylene Glycol

Hexamethylenetetramine solutions

Hexane (all isomers)

HEXANE

Hexanoic acid

Hexanol

Hexene (all isomers)

HEXENE (1-)

HEXRNE (2-)

Hexyl Acetate

Hexylene Glycol

Hog Grease, SEX LARD .
2-Hydroxy-4 - (methylthio)butanoic acid
WYDROCARBON 5-9 (MOVED TO SUB-O, NON TABLE 151, 6/24/95)

HPT
HEP
HTX
HPX

HPE

(-]

Hydroxy terminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED/

Isophorone
JET FUELS:
JET PUELS:
J&T PFUELS:
JET PUBLS.
JRT PURLS:
Kexrosens
Lactic acid

JP-1 (Kerosene)

JP-3

JP-4

JP-S (Kerosene, heavy)
JP-0

STDVAPL

IPH
JPO
JPT
JPF
JPV
JPE
KRS

cQooo0o0

o

cooecooco0

oocoo0o0CQCO

1
1
1
1
1
2
1
1

e b e s g

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

(LBm/
FT"3)

ooeeco00 Oooceoceo

[— - - - -}

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

7

.076
.076
.076
.076
.076
.076
.076
.076

.076
.076
.076
.076
.076
.076
.076

.076

076
076
076
076
076

VAPOR -

AIR MIX

(e)
(LBen/
FT73)

aassence

105
105
076
077
077
109
108
078

0.142
0.142
0.07¢
0.068
0.148
0.149
0.149

0.076

0.076¢
0.07¢
0.216
0.124
0.07¢

MOLEC’R, SPECIF SATUR'D TOTAL PARTIAL PARTIAL
WEIGHT GRAV OF  VAPOR
oF CARGO PRESS PRESS
CARGO  VAPOR @ 115 F @ 115 F @ 11S F@ 11S F @ 115 F @ 115 F
MWC . SGv Pv,115  Pt,115 Vv,115 Va,115
(1) (2) (3) (4) (s) (6)
(15)
(PSIA)  (PSIA)
Atahabon
100 120 .45 2 50 16 200 0.154 0.846
45 2.50 16 200 0.154¢ 0.846
49 0.01 16 200 0.001 0.999
.00 0.04 16 200 0.002 0.998
00 0.04 16 200 0.002 0.99
40 2.90 16 200 0.179 0.821
40 2.80 16 200 0.173 0©.827
50 0.10 16 200 0.006 0.994
86.110 3 00 7.00 16 200 0.432 560
3 00 7.00 16 200 0.432 568
4 00 0.01 16 200 0.001 999
3 852 1.00 16 200 0.062 930
94.090 2 90 $.00 16 200 0.4%4 506
2 90 6.20 16 200 0.506 494
2 90 8.20 16 200 0.506 ade
1.10 0.01 16.200 0.001 0.999
4 75 0.01 16.200 0.001 0.999
4 50 0.14 16.200 0.009 0.991
4 50 8.51 16.200 0.525 0.475
4 00 3.40 16.200 0.230 0.790
4 00 0.10 16.200 0.006 0.994
4.50 0.15 16.200 0.009 0.991

-]

.076

0.079

VAPOR- VAPO
» AIR AIFR
MIX ML

SPECIFIC GROW
GRAVITY RATI

VGR

Wa, 115 {9)
eendecsrs sace
1.370 -050
1.370 -050
1.002 . 000
1.007 . 001
1.007 -001
1.430 .058
1.4158 . 056
1.020 .002
1.864 1.160
1.6 1.140
1.002 1.000
1.15¢ 1.020
1.938 1.160
1.962 1.164
1.962 1.164
1.000 1.000
1.003 1 o000
1.030 1 00)
2.039 1 170
1.630 1 068
1.01% 1 002
1 032 1.00)
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

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

CARGO

Lard
Latex, liquid synthetic, including: Styrene-Butadien rubber

wmmEN

LLS

LIQUID uUSsca

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 ALCOHOLS .
Methyl Butenol

Mathyl n-Butyl Xetone

Mathyl Butynol

Mathyl Butyrate

Methyl Bthyl Ketone

Methyl Pormal (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-) - PENTENE

S-METHYL- 1 - PENTENE

N-Methyl -2-Pyrrolidone

Methyl Tert-Butyl Bther (MTBE)
Metolachlor

Mineral spirite

Myxcene

NAPHTHA: Aromatic (Having less than 108 Benszene)
NAPHNTHA: Cracking fraction

NAPHTHA: Heavy

STDVAP1

MPN

MPY
MBE

MNS

LY

[-]

[~

[ -

oee

Cooo0oe

.02

.69
.67

.74

VAP
COL.
SYST
CAT.

(13)

Lol o -

-

-

e

VAPOF

AIR
MIX

GRAVITY RATE

-

L L

-

VGR
)

.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 10 ¢
OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIPIC GROWIT
CARGO VAPOR ®115F @11SF @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) (7) (8) Wa, 115
(15) (LBa/ (LBwm/
(PSIA) {PSIA) FT"3) FT°3)
Savnensan _______
16.043 0.55
74.080 2.60 6.10 16.200 0.377 0.623 0.076 0.122 1.603
110 6.63 16.200 0 409 0.591 0.076 0.079 1 04}
4 97 0.33 16.200 0 020 0.900 0.076 0.002 1 081}
) 52 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.%40 0.07¢6 0.000 1.150
102.134 3 53 1 26 16.200 0.070 0.923 0 076 0.091 1.197
72.107 2 S0 4 50 16.200 0.270 0.722 o 076 0.100 1.417
2 60 S 42 16.200 0.9%2 0.0480 0 07¢ 0.1%2 2.%2)
4 %0 0 06 16.200 0.004 0.99%6 0 076 0.077 1.014¢
100 160 3 45 1.15 16.200 0.071 0.9%29 0.076 0.009% 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% 0.07¢ 0.079 1.0)9



©0-1-3

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~xEZAn

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®),
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

NT1
NAX
NAN
NNA

NON
NNS
NNN
NNI

NNP
NPE

OoDD
OAX
OAN
OAA
oCX
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

LIQUID USCG MQLEC'R SPECIF
WEIGHT GRAV OF
CARGO
VAPOR

SPECIF. VAP
GRAVITY COL.
SYST
CAT.
(1) (13)
[ F T T X
.6 .85 1
6 -.05 1
0.87 1
0.76 1
0.77 1
1.02
0.72 1
0.72 1
0.73 2
0 9¢ 1
0 94 1
0 94 1
0.95 1

[— 2 ]

[ -0 - - - -

.95

9

L VN

TABLE II.

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

OF
CARGO
MWc
(1)

128 259

126.140
144.160

Categoxy D (if ¢

122.200

SGv
(2)

Ve e

-

>

30

00
00

.60

SATUR'D

VAPOR
PRESS

@ 115 F

Pv,115

3)

(15)
(PSIA)

00

oeceoo

o

~OoOCOOGODCOC

.20
.20

.27

.27

.35

.10
.10

.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
.3200
.200
-200
.200
-200

200
200

(- - (- -

Qooo

[

cocooco0o0

oo

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 AIR AIR MIX
VOLUME WBIGHT WEIGHT

OF AIR DENSITY DENSITY SPECIFIC
GRAVITY
Va,115 Wa,115 Wv-a,115 Wv-a,115/

® 115 F@ 115 F @ 115 P

(6) 7) (8)
(LBm/ (LBm>/
FT"3) FT"3)

0 98 0 076 0 070
0 %88 0 076 o 079
0 %08 0 076 0 079
0 983 0.076 o o0s0
0 983 0.076 0 080
¢ 978 0.076 0.002
0 994 0.076 0.078
0 994 0.076 0.07e
0 994 0.076 0.070
0.999  0.076 0.076
0.951  0.076 0.087
0.951 0.07¢ 0.087
0.99% ©0.07¢ 0.07¢
0.939 ©0.076 0.076¢
0.999 0.076 0.07¢
0.944 0.07¢ 0.008
0.938 0.076 0.0%0
0.999 0.076 0.076
0.999 0.076 0.076

VAPOR -
AIR
MIX

Wa, 118

LR

IS

-

et e b

.031
.0el
.03y

-087
-057

071
02s
02s
02%

. 004

. 141
.l1ed

.002
.002
-161
-177?

.002
.002

VAPOS
AIR
MIX

RATS

1.004

1.004

[

-00%
-00S

]

. 007
.002
. 002
.002

[

1.000

.006
.16
. 000
.000
.000
.018
.020

L

. 000
1.000

-
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

TABLE 1I:

BARGES: (C9809: CONOCO, INC.; °=7027° AND °7028"
c LIQUID USCG MOLEC’R SPECIF
H SPBCIF. VAP WEIGHT GRAV OF
R GRAVITY COL. OF CARGO
I SYST CARGO VAPOR

CARGO S CAT. MHC SGv
(1) {13) (1) {(2)

OIL, RDIBLE: 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

OI1L, 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, RDIBLE: Palm kernel oPO

OIL, EDIBLE: Peanut OPN

OIL, BDIBLE: Poppy

OIL, SDIBLE: Raisin seed

OIL, EDIBDLE: 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; Ro. 1-D 00D

OIL, PUBL: No. 2 OTwW 0.68 1 8.00

OIL, FUBL: No. 2-D oTD

OIL, FUEL: No. 4 OFR 0 90 1 3 40

OIL, FUBL: No. S OFV 0 94 1 J 40

OIL, PUBL: No. 6 0osX 0 95 1 3 40

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

(1s)
{PSIA)

SATUR'D
VAPOR
PRESS

Pv,115

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

TOTAL

VAP-AIR

PRESS
® 115 F @ 115 P
Pt 115

(3) (4)

(PSIA)

0.56 16.200
0.15 16.200
0.15 16.200
0.15 16.200

PARTIAL
VOLUME
OF VAP

Vv, 118

()

0.035

0.009
0.009
0.009

PARTIAL
VOLUME

(6)

0.965

0 991
0 991
0 991

AIR

WEIGHT
OF AIR DENSITY DENSITY

e 115 F
Va,11S Wa,115 HWv-a,11$

7
(LBm/
FT"))

0.076

0.076
0.076
0.076

VAPOR -
AIR MIX
WEIGHT

(8)

(LBw/
FT°3)

0.095

0.07e
0.078
0.078

VAPOR - VAPOR
AIR AlIR
MIX MiX

SPECIFIC GROWT1
GRAVITY RATE

Wv-a,118/ VGR
¥a, 115 t9)
1.242 1 011

1 022 1 00
1 022 1 00
1022 1 00)



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE 1I: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

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

VAPOR - VAPOR - VAPOK
C LIQUID USCG MOLEC‘R SPECIF SATUR'D TOTAL PARTIAL PARTIAL AIR _AIR MIX AIR AIR
H SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT WEIGHT MiXx Nix
R GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROW1
I SYST CARGO VAPOR ® 1S F @ 115 F ® 11S F  GRAVITY RATE
CARGO ] CAT. Muc SGv Pv,k115 Pt,115 Vv,11S Va,115 Na,115 Wv-a, 115 Wv-a,115/ VGR
(1) (13) (1) . (2) 1) (4) (S) (6) (7 (8) Ma,6 115 (9}
(15) {LBm/ {LBa/
(PSIA) (PSIA) FT"3) FT*3)
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 ACIDCFY Q.95
OIL, MIBC: Croton
OIL, MISC: Crude oIL 0 95 1 3.40 0.15 16.200 0 009 991 0.076 0 070 1.022 1.25%¢0
OIL, MISC: Diesel ODS 0 % 1 J.40 0.69 16.200 0 043 957 0.076 0 00s 1.102 1.014
OIL, MISC: Gas, low pour
OIL, MISC: Gas, low sulfur
OIL, MISC: Heartcut distillate
OIL, MISC: Lanolin
OIL, MISC: Linseed
OIL, MISC; lubricating oL 0.90 1 1.00 0.15 16.200 0.009 0.991 0 076 0.076 1.000 1 003
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 SEE 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 1 1.00 0.15 16.200 . 0.009 0.991 0.076 0.076 1.000 1.003
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 oSy
OIL, MISC: Tall OTL
OIL, MISC: Tall, fatty acid TOF
OIL, MISC: Tanner's OTN
OIL, MISC: Transformer OTF
OlL, MISC: Tung or1G ,
OIL, MISC: Turbine oTB 0.87 1 5.40 0.30 16.200 0.019 0.901 0.076 0.082 1.082 1.006

STDVAP)
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

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

BemB®EN

CARGO

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

alpha-Olefins (C13 - Cl8) OAM
Olefins (C13 and above, all isomers)
Oleic acid OLA

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

TABLE I1I.: VAPOR-AIR MIX DENSITY,
SPECIFIC GRAVITY, & VAPOR GROWTH RATE

Organic Amine 70, SEE AMINOETHYLOIETHANOLAMINE, AMINOETHYL-ETHANOLAMINE SOLUTION

Palm Stearin PMS
n-Paraffins (C10 - C20) PFN
Pentadecanol, SEE SEE ALCOHOLS (C13 AND ABOVE) PDC
Pentaethylens Glycol

Pentasthylenehexamine PEP
Pentane (all isomers) PTY
PENTANE (iso-) IPT
PENTANE (n-) PTA
Pentancic acid

Pentene (all isomers) PTX
PENTENE (1-) PTE
Petrolatum PTL
1-Phenyl-1-Xylyl Bthane PXE

Phosphosulfurized Bicyclic Terpene

Phthalate plasticizers, SEE INDIVIDUAL PHTHALATES

Pinene PIN
Polyalkenyl Succinic Anhydride Amine

Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixturPPX
Polyalkylene Oxide Polyol PAO
Polamine, Amide mixture

Polybutadiene, Hydroxyl terminated

Polybutene PLB
Polydimethylsiloxane

Polyethylene Glycol

Polyethylene Glycol Dimethyl Ether

Polyglycerol

Polyisobutylene, SEE POLYBUTENE

Polymerized Esters

VAPOR - VAPOR - VAP
LIQUID USCG MOLEC'R SPECIF SATUR'D, TOTAL PARTIAL PARTIAL AIR AIR MIX AIR Al
SPECIF. VAP WEIGHT GRAV OF VAPOR VAP-AIR VOLUME VOLUME WEIGHT NWEIGHT MIX L]}
GRAVITY COL. OF CARGO PRESS PRESS OF VAP OF AIR DENSITY DENSITY SPECIFIC GROt
SYST CARGO VAPOR ® 115 F @115 F @ 115 F @ 115 F @ 115 F @ 115 F GRAVITY RA°
CAT. MWc SGv Pv, 115 PL,115 Vv,115 Va, 115 Wa,115 HWv-a,115 Wv-a,l1$/ VG
) 13 (1) (2) (3) (4) (S) (8) 7 (a) Wa,11S (9
{(15) (LBm/ {LBm/
(PSIA) (PSIA) FT"3) FT"3)
Ve SANORAAE CARNE RBNARAGS ANAANAN Atadenbre
0.72
0.83 1 7.88 0.01 16.200 0.001 0.999 '0.076 0.076 1.004 1.00
0.63 5 72.090 2.48 21 00 16.200 1.296 -0.296 0.076 0.222 2 919 1 42
0.62 s 2.40 27 00 16.200 1.667 -0.667 0.076 0.264 3.467 1 S4
0.63 1 2.50 20 44 16.200 1.262 -0.262 0.076 0.220 2.093 1 e0
0.64 1 2 40 24.90 16 200 1.537 -0.537 0.07¢ 0 240 3.152 1 e9
0.64 1 2 40 24.90 16 200 1.537 -0.537 0.076 0 240 3.152 1 a9
0.86 1 4.70 0.35 16.200 0.022 0.97e 0.076 0.082 1.080 1.00
1.04
0.91 1 79.30 0.01 16.200 0.001 0.999% 0.076 0.080 1.046 1.00
1.04
1.04
Poly (20) oxyethylene Sorbitan Monooleate PSM
Polypropylene PLP
Polypropylono Glycol , PGC 1.01 1 1.00 0.10 16.200 0 006 0 9%¢ 0.076 0 076 1.000 1.00.
Polypropylene Olycol Methyl Ether PGM 0.92 1 3.11 0.80 16.200 0 04% O 951 0.076 0 084 1.106 1.0
Polysiloxane

Polystyrene Diakyl Maleate

STDVAP1
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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 (1,32-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 {(Octadecanol)
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)

STDVAP1

h=3xzTO

TFD

TBP
TCP

LIQuL
SPECIF.
GRAVITY

)

0.92

0.29

0 82

112
0 97

usca
VAP
COL.
SYST
CAT.
(13)

- b S

1

TABLE II:

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC' R
WEIGHT,

OF
CARGO
Muc
(1)

44 .094

60.060
126.243
42.081

76 060

156.310

92.141

SPECIF
GRAV OF

CARGO
VAPOR
SGv

(

ks DN W W

3.

12.

2)

.52
52
07
07

14
35

.62

.11

.00

.14

39
77

70
L1

14

69

SATUR'D
VAPOR
PRESS

@ 1S F

Pv,115

(3}

(15)
(PSIA)

OO W e

.80
.85

00
20

.20
.01

.01

.70

.02

.01

.00

.01

.01

.50

.01

TOTAL

VAP-AIR

PRESS

P, 115

(4)

{PSIA)

16.

16.

16.

16.

16.

16.
16.

16.

16.

200
200
200
200
200
200

200

200

200

200

200

200
200

200

200

PARTIAL PARTIAL  AIR

VOLUME VOLUME WRIGHT
OF VAP

Vv,115 Va,115 Wa, 115 Wv-a,115 Wv-a,115/
7

(5)

.00

.043

.001

.001

.001

.00}
.002

.093

. 001

(6)

0.009
.006
e1s
.926
. 900
999

oo0oo0oo

0.957

0.99

0.999

0.999
0.99%8

0.9%07

ALBm/

FT"3)

o000

.076
.076
.076
.076
.076
.076

.076

.076

.076

.076

.076

.076
.076

076

.076

VAPOR -

AIR

RIX

WEIGHT
OF AIR DENSITY DENSITY
@115F @€11S Fe@ 115 F e 115 F @ 115 P

(8)
(LBem/
Fr°3)

[ - I -2 - Iy - 2y -]

.097
.09%0
.09
.002
.079
.076

.076

.083

.076

.076

.076

.076
.077

.091

.07

VAPOR -
AIR
MIx

SPECIFIC

GRAVITY

Wa, 115

b 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

o bl el e

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°

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,11S Wa,115 Wv-a,115 Wv-a.115/ VGR
(1) (13) (1) (2) (3) (4) (s) (6) (§4] (e wa. 11$ 9
(15) (LBm/ (LBw/
{PSIA) (PSIA) FT"3) FT°3)
_____________________ PAPQAEAN® SANGCGIALIS 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 o7 1 6.29 0.01 16.200 0.001 0.999 0.076 0.076 1.00) 1.000
Tridecylbenzene TRB A
Triethylbanzane TEB 0 86 1 S 60 0.02 16.200 0.001 0.999 0 076 0 077 1 006 1.000
Tristhylene Glycol TEG 112 1 5 17 0.01 16.200 0.00) 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 o 69 1 4.14 0.14 16.200 0 008 O 991 0.076 0.070 1.027 1.003
TRIMETHYL BENZENE (1,2,3-) THD o a9 1 4.14 0.14 16.200 0 009 o 991 0.076 0.07¢ 1.027 1.003
TRIMETHYL BENZENE (1,2.4-) (PSEUDOCUMENE) T™E o 69 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%) AROMATIC)
Undecanol
Undecene (1-) uDC 0 75 1 S 32 0.05 16 200 o 003 0.99%7 0.076 0.077 1.013 1.001
Undecyl alcohol UND 0 84 1 S 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
WAXES: 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)
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

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

CARGO

Wool grease

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

XYLENE (O-)

XYLENE (P-)

XYLENOL

Zinc Dialkyldithiophosphate

STDVAP1

V=R ZEN

XLX
XLM

XLP
XYL

,LIQUID USCO

SPECIF.
GRAVITY

1)

o000

"
a7
89
86
01

VAP
COL.
SYST
CAT.

13)

-

TABLE I1I:

VAPOR-AIR MIX DENSITY,

SPECIFIC GRAVITY, & VAPOR GROWTH RATE

MOLEC'R SPECIF SATUR'D TOTAL
WEIGHT GRAV OF VAPOR VAP-AIR
OF CARGO PRESS PRESS
CARGO VAPOR ® 115 F @ 115 F
Muc SGv Pv,115 PL,115
1) (2) 3) (4)
1s)
(PSIA) (PSIA)
AATANANS S0 000G BATADENSS
106.168 3 66 0.51 16.200
3 66 0.51 16.200
3 66 0.40 16.200
3 66 0.51 16.200
) 66 0.10 16.200

PARTIAL PARTIAL

VOLUMR VO
OF VAP OF AIR

Vv,115 Va,115

s)

0.031
0.031
0.02%
0.031
0.006

. 969
. 969
.97S
.969
.99%4

AIR
WBIGHT

VAPOR -
AIR MIX
WRIGHT

VAPOR -

AIR
MIX

VAPOR
AlR
MiX

DENSITY DENSITY SPECIFIC GROWT

7

(LBen/
FT*3)

o000 oeoC

076
076
076
076
076

(o)
(LBa/
FT°3)

o000

.083
.003
.00l
.083
.077

1.084
1.004
1.066
1.004¢
1.016

@ 115 P GRAVITY RATR
Wa,115 Wv-a,115 Wv-a, 115/
¥a, 115

1.010
1.010
1.00¢
1.010
1.002



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- scscans
VAPOR - VAPOR- wvap
C  LIQUID USCO MOLEC'R SPECIF, SATUR'D TOTAL PARTIAL PARTIAL AIR  AIR MIX AIR | a1
H  SPECIF. VAP weIGHT GRAV OF VAPOR  VAP-AIR VOLUME VOLUME WERIGHT MBIGHT MIX [}
R GRAVITY CoOL. 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. MHc SQv Pv, 115 Pt,115 Vv, 115 va,11§ Na, 115 Wv-a,115 Wv-a,118/ wG
(1) (13) (1) 2) (3) (4) (5) (6) (7) (8) Na, 118 (s
(1s) (LBwm/ (LBw/
(PSIA) (PSIA) FT*3) rT*3)
LA R T Y ) LAY 1Y ..'..l... AT T YY) AL L I TYTYYY Ll L X ]
46 CFR SUBCHAPTER D, BUT NOT TABLE 30.25-}
AROMATIC RESIN OIL 60 ARS 1 02 1 1 00 0 15 16.200 0.009 o0.992 o¢.07¢ 0.076 1.000 1.00
AROMATIC RESIN OIL g0 ARS 1 02 1 1 00 015 16.200 0.009 0.991
AROMATIC RESIN 0ILS [

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"

CARGO

46 CFR SUBCHAPT O, TABLE 151

CARBON TETRACHLORIDE

CAUSTIC POTASH SOLUTION

CAUSTIC SODA SOLUTION

CHLOROBENZENE

CHLOROFORM

CHLOROSULPONIC ACID

COAL TAR NAPHTHA SOLVENT

CREOSOTR (COAL TAR)

CREOSOTE (WOOD)

CRESOLS (ALL ISOMERS)

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

CRESYLATR SPENT CAUSTIC

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

STDVAP1

L=DdXTnN

CBT
CPS
CSss

CRFP

NCT

CRS
CRsS
CFP
CsC
CAX

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

SVGR" * MAX ALLONABLR LIQUID TRANSFER RATE

VAPOR -

MAX
LIQUID
TRANSFP

RATE
(MLTR)
Ql
{10)
(BBL/

HR)

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

S,000

5,000
5,000
5,000
5,000
5,000
5,000
5,000
s, 000
5,000
§,000
5,000
5,000

5,000

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

S,000

5,000

AIR
MIX
FLOW
RATB
Qv-a
(11)
(BBL/
HR)

5092
5040
5003
5040
5500
5001

5001

6250
5730
5730
$730
5060
5040
5060
$029
57980
$780
5800
5800

5080

5020
5001
$001
5006

5005

5200

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
5244 29446
5193 29158
5005 20101
S131 20810
6142 34403
5005 20103
5005 28101
7655 42978
7711 43296
7711 43296
7711 43296
5371 30156
5247 29462
5371 30156
5202 29205
7585 425909
7565 42589
7631 42043
7631 42843
5429 30483
5102 28645
5005 20103
5005 20103
5031 282460
5026 20219
5635 31636

PRESS
ACROSS
PV
VALVE
[ 44

(PSI)

1.635
1.635
1.635
1.635
1.665
1.638

1.635

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

1.665

1.635
1.635
1.633
1.635

1.635

1.665

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

ssscscanne
aesssnees
saceancae
tancsdnae
eoassacen

eassnasene
esasnedsn

sosaqavee

tesacesan

avsencsan

TOTAL
LOSS

Heot I

o8 7
87 0
86 0
07 1
102 3
86.0

06.0

130.3
100.9
100.9
108.9
07.4
86.9
07.4
86.6
111.1
i11.1
111.9
111.9

88.1

86 ¢
86 0
06 0
86 1

86.1

92.3

assencebde

TOTAL
LOSS

HtotIk

(FT)

cooooo0
cocooooo0

=]
(-]

oQoo
(=2 - - -]

(=
(-]

TOTAL
LOSS
Htot =
TeIX
(FT)

08 7
87 0
e 0
87 1
102 3
08 O

86.0

10.3
100.9
100.9
108.9
7.4
6.9
7.4
86.6
111.1
111.1
111.9
111.9

8.1

86.4
86.0
86.0
86.1

86.1

92.3

PRESS

DROP
THRU

PIP'G PRESS

REMOTE

TANK  REMOTE
TO P/V  TANKR
Wv-a.11 PV »
* Htot Plosse

Ploss

{PSI)

0 050
0 049
0 046
¢ 040
0 067
0 046

0 0a¢

0.1:03
0.104
0.104
0.104
0.052
0.050
0.052
0.049
0.101
0.101
0.102
0.102

0.0S53

0.047
0.046
0.046
0.046

0.057

Pk

1.60
1.60
1.60
1.60
1.7}
1.60

1.60
1.60
1.60
1.60

1.60

1

(o4
"

gR8%

OK



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

“VGR" * MAX ALLOWABLE LIQUID TRANSFER RATE DROP
BARGES: €9609: Conoco, INC.; "7027" AND =702¢° ccanas Assecsmmcccnnccccans THRU
MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT 11: LOSS PIP'G PRESS
. C LIQUID AIR FM REMOTE, TK 'TO PV FM REMOTE TX TO PV REMOTE ®
H TRANSF MIX REQUIRED AIR PRESS TANK  REMOTR
R RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL GRAND TO P/V TANK
I (MLTR) RATB PV - LOSS LOSS TOTAL Wv-a,11 PV ¢« p
CARGO S Ql Qv-a Qa VALVE LOSS =+ Mtor Ploss @
(10} (11) (12) PV HeotI HtotII Htot- Ploss prk
(BBL/ (BBL/ (BBL/ (FT*3/ TeIX
HR) HR) HR) HR) (PSI) (FT) (FT) (FT)  (PSI) (psSI)
....................................... LE X} P - - - .- m - - - e - - .- . - - - -—-—--- - - -
CYCLOHEXANONE CCH 5,000 S002 5009 20126 1.635 ceeesesas 86 0 ececncece 0.0 06.0 0.0e¢6 1.68 o
CYCLOHEXYLAMINE CHA 5,000 5062 5293 29709 1.635 <escsccsa 07 6§ venessace 0.0 87.6 0.051 169 o
DRCYL ACRYLATE ({mo-, n-) DAT $,000 S001 5011 28134 1.635 scaccance 86 0 wereccacee 0.0 06.0 0.0¢6 131.68 o1
DICHLOROBRNZENE (ALL ISOMERS ) DBX 5,000 s$010 5073 20401 1.635 «esnasecae 6 1 0.0 6.1 0.047 1.68 O1
1,1 -DICHLORORTHANE DCH 5,000 s99p 9419 52606 1.785 cceaccsas 117 3 eevssanes 0.0 117.3 o0.153 1.9¢ or
2, 2-DICHLORORTHYL ETHER DBE 5,000 5004 s028 28233 1.635 eecssacae 06 1 evesnsangy 0.0 06.1 0.0a6 1.68 On
DCM
DDE
DAD
IONDTI
DPX 5,000 5630 8213 46110 1.755 esecessce 104 5 enccsasan 0.0 104.5 0.116 1.87 oOx
DPU 5,000 sS5S0 7778 43673 1.725 eeccccsse 192 0 eovesncese 0.0 102.0 0.206 1.8) oOx
' DICHLOROPROPENE, DICHLOROPROPANE MIXTURES DMX 5,000 5630 8213 46110 1.785 eesedsese 104,55 eacnccnas 0.0 104.5 0.118 1.7 OK
\(' 2.2-DICHLOROPROPIONIC ACID DON
v DIETHANOLAMINE DEA 5,000 5001 S005 28102 1.635 eevssscen 86.0 *eccacann 0.0 06.0 0.046 1.60 OK
DIETHYLAMINE DEN 5,000 5100 5131 2993, 1.635 eecscaces 08.9 eeccnccans 0.0 00.9 0.051 1.69 ox
DIBTHYLENETR IAMINE DET 5,000 5004 5019 28182 1.635 secsccsan 86.1 esecaaccen 0.0 86.1 0.046 1.680 oOX
DIBTHYL ERTHER, SEg BTHYL ETHER DEH
DIISOBUTYLAMINE DBU 5,000 5046 s288 2969) 1.635 4veccance 87.0 ecsesesee 0.0 87.0 .081 .69  OK
DI ISOPROPANOLAMINE DIP 5,000 sS001 S007 28110 1.635 eeecccnse 86.0 <eeessccan 0.0 86.0 . 046 .68 OK
DIXISOPROPYLAMINE DIA 5,000 s370 6731 3779) 1.695 esscucsen 96.8 eecsascee 0.0 96.0 .080 .78 OK
N, N-DIMETHYLACETAMIDE DAC 5,000 5020 5082 26532 1.635 oesancone 06.5 eeecssccas 0.0 06.5 .047 .68  OK
DIMETHYLETHANOLAMINE DMB 5,000 5050 5206 29229 1.635 eecancoce 87.3 eeeccccae 0.0 07.3 .049 .60 oK
DIMETHYLPORMAMIDE DMF 5,000 5030 5100 28634 1.635 eesncecese 6.0 0.0 e6.0 .07 .68 O
1,4 -DIOXANE DOX 5,000 s186 S751 32200 1.665 eecaacscs 91.3 escecacace 0.0 91.3 .089 .72 oK
DI-N-PROPYLAMINE DNA 5,000 5150 S715 32088 1.665 90.1 eescscccse 0.0 9%0.1 .059 .72 ok
ETHANOLAMINE MEA 5,000 5003 5008 28119 1.635 eececccase 86.0 0.0 6.0 .046 .68 oK
BTHYL ACRYLATE EAC 5,000 5200 5949 33399 1.665 #ecanceen 91.4 0.0 91.e .063 73 ox
BTHYLAMINE SOLUTION {72% OR LESBS) EAN 8,000 6550 0117 45576 1.758 1432.7 svcsccccas 0.0 2142.7 .16 .87 ox
N-ETHYLBUTYLAMINE BEA 5,000 8120 S574 31296 1.665 09.5 eeescaccs 0.0 9.5 .086 .72 ox
N-ETHYLCYCLOMEX YLAMINE BCC 5,000 S050 5308 29g05 1.635 07.1 0.0 07.1 .081 .€9 Ok
STNYLENE CYANOHYDRIN BTC 5,000 S001 5003 28092 1.635 06.0 0.0 86.0 .046 .68 Ox
ETHYLENEDIAMINE . EDA 5,000 S090 5243 29439 1.635 eesensoas 88.7 encescees 0.0 980.7 .050 .68  OK
ETHYLENE DIBROMIDE EDB
ETHYLENE DICHLORIDE EDC 5,000 5400 6825 38322 1 695 sescecens 97.5 eeesscaas 0.0 97.5 0.082 1.7 OK
BTHYLENE GLYCOL PROPYL ETHER EQP 8,000 BO60 5404 30344 1 s65 o oo 7.4 0.0 87.¢ ©0.0%93 1.72 oOK
2-BTHYLMEXYL ACRYLATE : BAI 5,000 5002 s019 20177 1 635 eececcnce 6.0 0.0 ©06.0 0.0¢6 1.60 OK
STHYLIDENE NORBORNENE ENB 5,000 5033 s19% 29137 635 wsscnsssas 06.7 evenccnns 0.0 86.7 0.049 1.68 oOx
ETHYL METHACRYLATE ETM 5,000 5100 5544 31125 665 encesassce 80.0 0.0 e60.¢6 0.055 1.72 oK
2-ETHYL- 3 - PROPYLACROLEIN EPA 5,000 5012 5074 20488 1 635 eccacaces 06.2 ecesccces 0.0 06.2 0.067 1.60 oOXN
FERRIC CHLORIDE SOLUTIONS FCS
PORMALDEHYDE SOLUTION (37% TO So0%) FMS 5,000 5015 5016 28162 1 6§35 eecsccecce 86.4 eeccncanae 0.0 66.4 0.046 1.680 OK

STDVAP1L



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

CARGO

PORMIC ACID
FURFURAL

C9809: CONOCO, INC. ;

QLUTARALDENYDE SOLUTION {50% OR LESS)
HEXAMETHYLENEDIAMINE SOLUTION

HEXAMETHYLENEIMINE

HYDROCHLORIC ACID SPENT (15% OR LEBSS)

1SOPENTALDEHYDE (MIXED ISOMERS)

ISOPRENE

KRAFT PULPING LIQUORS

MESITYL OXIDEB

METHYL ACRYLATE

(FREE ALKALI CONTENT 3%

I »emeyLcYcLoPRNTADIENE DIMER

METHYL DISTHANOLAMINE

v 2-METHYL-S-BTHYLPYRIDINE

¢

METHYLENE CHLORIDE (SER
METHYL METHACRYLATE
2-METHYLPYRIDINE
alpha-METHYLSTYRENE

MORPHOLINE

NITRIC ACID (708 OR LESS)
NITROPROPANE (-1, OR -2)
OCTYL NITRATES (ALL ISOMERS)

OLBUM

PENTACHLOROBTHANE

1, 3-PENTADIENE
PERCHLOROBTHYLENE (SAME AS
PHOSPHORIC ACID

POLYETHYLENE POLYAMINES
POLYMETHYLENR POLYPHENYL ISOCYANATR

POTASSIUM NYDROXIDR 8O
180- PROPANOLAMINE

LUTION (SEE CAUSTIC POTASH SOLUTION)

PROPANOLAMINE (1a0-, n-)

PROPIONIC ACID

i80-PROPYLAMINE
180-PROPYL ETHER

PYRIDINE

80DIUM
80DIUM
80DIUM
80DIUM

STDVAP1

SODIUM ALUMINATE SOLUTION
80DIUNM

)

®7027" AND =7028°

(SEE VALERALDEHYDE (ISO-, N-)

DICHLOROMETHANE)

TETRACHLOROETHYLENE)

SODA SOLUTION)

{H2S 15 PPM OR LESS)

W~ xn

HMI
HCS

IPR

OR MORE) (INCLUDING:KPL

MSO
MAM
MCK

SAU
SDD
SDL

SHP
SSH

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR" * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR -
LIQUID AIR
TRANSF MIX

RATE PLOW
{MLTR) RATE

Ql Qv-a

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

HR) HR)
S,000 5210
5,000 so01s
5,000 5001
5,000 5050
5,000 7300
5,000 5067
5,000 S410
5,000 5018
5,000 5010
5,000 5016
5,000 5202
5,000 5050
5,000 5040
5,000 5000
5,000 $105
$,000 5031
5,000 5001
5,000 6706
5,000 $001
5,000 5000
$,000 5008
5,000 5030
$, 000 7342
5,000 5664
5,000 5130

REQUIRED AIR

EQUIVALENT
Qa
(12)

{BBL/ (FT"3/
HR) HR)
5409 30369
5068 20457
S006 20105
5050 20354
12467 69999
51323 298864
6640 37279
5013 20148
5058 20397
5094 20602
5944 33372
$219 29301
5228 29354
5328 29890
54135 30516
5266 29568
5004 28094
10458 50720
5007 20114
5028 28228
5028 20228
5102 20647
11619 65233
8060 45251
5473 30727

PRESS
ACROSS
PV
VALVE
PV

(PSI)

1.665
1.635

1.635
1.635

1.890

.635
-69S
.635
.638
.635

[l I )

.665
.635
.63S
.635

]

-

.66S
.635
1.635

=]

1.638

635
€3S
61S
%0
758
665

- e e

PIPE SECT
FM REMOTE

scanscene
shscdacae
®asannees
tcaspnnnn
Ssasnsean
s4ncanses
seaamscaen
sasmmeney
Asceansane

sascenases

LEEETY P Yy

*seacdnane

aecasnene

sasanseen

ceaasonee

I: LOSS

TK TO PV

TOTAL

LOss

HtotI

(FT)

172.

87.
98.
86.
a6.
86.

9.
7.
6.
s8.

9,
86.
a6,

146.

a6
86
86
175
106
9

3

7
2
4
2
4

S
3
9
2

7

2
2
[}
1]
]
L]

PIPE SECT II: LOSS
PM REMOTE TK TO PV,

tesstsnne

(A LT LY T T

TOTAL GRAND
LOSS TOTAL
LOSS

HtotII Htota
I+ IX

(FT). {FT)
0.0 92.7
0.0 06.)3
0.0 86.0
0.0 87.6
0.0 122.3
0.0 e? 7
0.0 % 2
0.0 06 4
0.0 06 2
0.0 06 &
0.0 %1 S
0.0 87 3
0.0 6.9
0.0 00.2
0.0 9.0
0.0 06.6
0.0 86.0
0.0 146.7
0.0 86.0
0.0 0 2
0.0 o6 2
0.0 86 @
0.0 175 O
0.0 106 O
0.0 e e

PRESS
DROP
THRU

PIP‘G PRESS

REMOTE [
TANK REMOTE
TO P/V TANK
Ww-a,11 PV o
® Htot Plose

Ploss Ptk
(PSI) (PSI)

0.05) 172
0.047

0.046 1 60
0.046 1 68

0.266 2.16

0.0851 1.69
0.070 1.77
0.046 1.60
0.046 1.68
0.047 1.68
0.063 1.73
0.0e9 1.60
0.06e9 1.40
0.0S51 1.69
0.0S5) 1.72
0.0%0 1.69
0.04S 1.60
0.109 2.00
0.046 1.68
0 046 1.68
0 046 1.608
0 047 1.60
0 232 2.12
0 113 1.87
0 0S¢ 1.72

P
"

an

oo

(2]
Lo]]
01
[o]]
[¢]]

o»
oy
on

R R8%

2

RR2RRR
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

CARGO

B0ODIUM SULPIDE HYDROSULF

C9809: CONOCO, INC. ;

“7027° AND *7028°

IDE SOLUTIONS (15 PPM<H25<200 PPM)
IONS (H2S GREATER THAN 200 PPM)

S0DIUM THIOCYANATE SOLUTION (568 OR LESS)

STYRENE MONOMER
SULPURIC ACID

SULFURIC ACID, SPENT
1.1,2, 2-TETRACHLOROETHANE
TETRASTHYLERNEPENTAMINE

TETRAHYDROPURAN

1,1, 2-TRICHLOROETHANE
TRICHLOROETHANE (SEE )
TRICHLORORTHYLENE

M 1,2, 3-TmrcuLoroproraNs

TRIETHANOLAMINE
TRIETHYLAMINE

TRIRTHYLENETETRAMINE

UREA, AMMONIUM NITRATE SOL‘N
VALERALDEHYDE (is0-, n-)
VALERALDEHYDE (iso-)
VALERALDEHYDR (n-) .
VANILLAN BLACK LIQUOR (FREE

VINYL ACERTATE
VINYLTOLURNE

STDVAP1

(ACETYLENE TETRACHLORIDE)

(VINYL TRICHLORIDE)
+1,2-TRICHLOROETHANE)

(CONTAINING MORE THAN 2% NH3)

ALKALI CONTENT 3% OR MORE)

=z

LT ]
8§81
ssJg
STS
STY
8FA

TEC

THF

TCL

TEBA
TEN

IVA
VAL
VBL
VAM

MAX PRESSURE @ REMOTE TANK FOR

"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE

TABLE III:
MAX  VAPOR-
LIQUID AIR
TRANSF  MIX
RATE PLOW
(MLTR) RATE
Ql Qv-a
(10) (11)
(BBL/ (BBL/
HR) HR)
S,000 5040
5,000 5001
5,000 $001
5,000 5000
5,000 5850
5,000 5102
5,000 5346
$,000 $015
5,000 5001
5,000 sas0
5,000 S001
5,000 5500
$,000 5500
5,000 5001
$,000 5580
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 30752
5007 20115
6177 34601
5007 20114
6995 39272
6995 39272
5009 20122
7287 40913
5069 28460

PRESS
ACROSS

VALVE

L I e

Lo

(3]

PV

PV

(PSI)

.638
.63S
.635

.635
.69
-665

- 695
.635
.638
.665
.63S

-695
695
. 638

.725
.635

PIPE SECT I: LOSS PIPR SECT I1: LOSS
NRMTKTOWMRMTKTOW

[ I T TTYY

ctadonenn

LEX LT T TP

TOTAL
LOSS

Htot1

(FT)

LT T Y Y Py

87.0
06.0

06.0 edsenccae

115.1 eassscose
enesanssae

esdosdccce

TOTAL

LOSS

HeorIl

(FT)

-1
oo

(=N - -]
(=]

0o o o0o0co
coe o000

[ -]

TOTAL
Loss
Htot=
IeIl
(FT)

7.0
06.0
6.0

06.0
115.7
.4

5.3
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 Pk
(PSI) (PS1)
0.049 1.68 1
0.046 1.60 4
0.045 1.60 4
0.045S 1.60 <
0.072 1.27 C
0.057 1. 72 C
0.080 1.7e [+]
0.048 1.68 a
0.046 1.68 (=4
0.068 1.73 (o]
0.046 1.60 [o]
0.087 1.7e o
0.087 1.7¢ [« ]
0.04a6 1.60 o
0.09%e 1.02 o1
0.047 1.60 ol
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

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

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, DIMBTHYLAMINE SALT SOLUTION (70%

3-PENTENENITRILE

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

MIWPIPMINI

BENZENR RAFFINATE (ASSUME VAPOR PROPERTIES SIMILAR TO BENZENE)

BENZENE SULPONYL CHLORIDR
BENZYL ACETATE

BENZYL CHLORIDE (STABILIZED)
BUTANOL

BUTYL BTHER (n-)

BUTYLENR OX1DE 1,2-)
BUTYRIC ACID

CARBOLIC ACID

CYCLOMEPTANE
CYCLOHEXANONE, CYCLOHEXANOL MIXTURE
CYCLOMEXYL ACETATE

CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE
CYCLOPENTANE

DECANOIC ACID

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

DICHLOROPROPENE

DIETHYL SULFATE

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 sp01

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
S027 20224
5005 20099
5010 29131
5198 29186
5198 29166
5056 28385
$327 29907
5005 20103
S010 .20130
5646 31700
5462 30666
$007 28113
7681 ° 43124
9230 s1825
5051 20361
5000 28116

VALVE

b

R

PREEE N N e e e e e g

MAX PRESSURE e REMOTE TANK FOR
ALLOWABLE LIQUID TRANSFER RATE

PRESS
ACROSS

1 44

[ 474

(PSI)

. 758

-665

.695
.665

.72%
.638
.63S
.61S

.63S
1
.63S
-635
-635
635
. 638
.635
.635
.638
.635
.635
.665
.665
.63S
.725
. 705

. 638

.635

PIPE SECT I: LOSS PIPE SECT II:. LOSS
FHREHOTBTKTOWFHRMTKH)PV

desacacens
*ananesee
doesssseae

LELE T X Y

sedsevena
LEL LT TTYY
asesncnan

ancananan

TOTAL
Loss

HtotI

(FT)

104.5
93.2

96.5
89.3

130.)3
86.0
86.0
06.2

9
2
1
/]
0
7
.7
06.2
2
]
3
?
]
[
3
[}

86.1

86.0

tasen
feacnnsee
*evesonee
ecesetose
eedesnnse
LAY YT

TOTAL

Loss
Heot I

(FT)

Coeo

©Cooeo0c0ec0coo0 co0ooco0oooco
cCCcoo0oeocemee Cooeocoe

©Cooeo

I

o

GRAND
TOTAL
Loss
Heot -
Te1X
(FT)

104.5
93.2

96.5

[
[
Noow

-
H
euoohuouuuuoeuuuu

6.1

86.0

PRESS

DROP

THRU

PIP‘G PRESS
REMOTE ®

TANK  REMOTS

TO P/V  TANK
Wv-a,11 PV + p
® Htot Ploss M
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
0.046 1.60 oK
0.050 1.68 oOx
0.113 1.87? ox
0.046 1.6 oK
0.046 1.60 ox
0.046 1.60 oK
0.046 1.68 oOx
0.04% 1.680 Ok
0.04%9 1.680 oOK
0.046 1.68 ox
0.051 1.69 oK
0.046 1.68 Ok
0.046 1.60 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 oK
0.046 1.680 Ok
0 046 1.680 Ok



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (C9809: CONOCO, INC.; “7027° AND ®7028°
c
H
R
b ¢
CARGO s
................................ *Re
DIETHYLETHANOLAMINE DAE
DODECYL BENZENE
DODECYLDIMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE DOT
DRIPOLENS
ETHANOL (see ethyl alcohol)
ETHYL BROMIDE
BTHYL TERT-BUTYL BTHER EBR
ETHYLAMINE . EAM
ETHYLENE DICHLORIDE 1,1,32-TRICHLOROETHANE MIXTURE ETX
ETHYLMERCAPTAN (SAME AS BTHANETHIOL)
ETHYLPHENOL EPL
FORMALDRHYDE SOLUTION (SO0% OR MORE), METHANOL MIXTURES MTM
HYDROSULF IDE
METHYL STYRENE
METHYL STYRENE, INDENES, ALXYLBENZENE MIXTURES MIA
METHYLCYCLOHRXANE MCY
METHYLHEXANE (SAME AS HEPTANE)
MEA
NTM
NEA
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, RAMW

STDVAP1

MAX PRESSURE @ REMOTE TANK FOR

SVGR® ¢ MAX ALLOWABLE LIQUID THRANSFER 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
5036
5300
5339
5,000 5237
5,000 5010
§,000 S020
5,000 5001
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
5776 32440
5204 29210
5603 32504
6027 .33837
6087 « 34178
5027 28216
5069 28461
5006 28109
5009 28122
5456 30632
5014 28149
9788 54958
8671 486084
5070 28467
5281 29649
8690 48792
4629 27113
7711 43296

PRBSS
ACROSS
PV
VALVE
144

(PSI)

1.635

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: LOSS PIPE SECT II: LOSS
« FM REMOTE TK TO PV PM REMOTE TK TO PV

dcacacnnen

TOTAL
LOSS

HeotI

86.4

100 6
266 3
35 9

86 0
109 s

95.4

96.4

92.7

a6 3
06 5
86 0
86 0

89.1
86.0
110.7

13¢4.)
'‘86.2
69.6
133.1
101.7
108.9

dccdsevne

TOTAL
LOSS

HtotlIl

(FT)

0.0

-4
o

- - -

(=]
o

o Q

co0ooco0ooo

o cooe

Ceoeo0ooo0co

GRAND
TOTAL
LOSS
Heote
IeIIX
(FT)

86.4

95.4

96.4

92.

-~

oSO WVw

9.
86.
110.

~N O

- 4
L J
Wl N w

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
0.092 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 1.60
0.16S 1.95
0 131 [}
o 047 (1)
0 050 (3]
0 132 a9
0 043 (1)
0 104 e)

Pt
[ 8

o000

ol

[o1]

on

oK

oK
[+] 4
OK
[s] ¢

oK
oK

RRRR8%
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

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

CARGO

TRIPHENYLBORANE
UNDECANOIC ACID
HYDROCARBON 5-9

STDVAPL

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

MAX VAPOR-
C LJQUID AIR
H TRANSF MIX
R RATE FPLOW
I (MLTR) RATE
S Ql Qv-a
(10) {11)
(BBL/ (BBL/
HR) HR)
5040
5040
5014
5001
5003
TPE
UDA

HFN 5,000 5440

REQUIRED AIR

EQUIVALBNT
Qa
(12)

(BBL/ (FT 3/
HR) HR)
5199 29192
5199 29192
5083 20539
5005 20102
5027 .28226
69%2° 39286

PRESS
ACROSS

VALVE

PIPE SECT I: LOSS PIPB SECT II: LOSS
FM REMOTE TK TO PV MM REMOTR TK TO PV

PV

PV

(PSI)

1.
.635

-

635

.635
.635
.63S

.695

TOTAL
LOSS

HtotI

99.

e

AT i YTY

TOTAL  GRAND
LOSS TOTAL

LOSS

HtotIl Htot=
ToIlX

(FT) (FT)
0.0 a7 0o
0.0 e o
0.0 86 3
0.0 86 0
0.0 06 0
0.0 99.0

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]

0.049 1.60 on
0.049 1.60 on

0e7 1.68 o] §
046 1.60 oK
04 1.60 ox

0.086 178 oK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

“VGR® ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

BARGES: C9809: CONOCO, INC.; =7027% AND =7028%
MAX
C LIQUID
H TRANSF
R RATE
I (MLTR)
CARGO S Ql
(10)
(BBL/
HR)
46 CFR SUBCHAPTER D, TABLEB 30.25-1
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 (C6 - C17) (secondary) Poly(3-6)ethoxylates
Alcohol (Ci2 - C15) Poly(1-3)ethoxylates
Alcohol (Ci12 - C15) Poly(3-11)ethoxylates
Alkenylsuccinic acid
’T‘ Alkenylsuccinic Anhydride
Alkyl (C® - C17) Bensenes AKB
\ Alkylbenzenesulfonic acid (4% or less) ABS
) Alkyl Phthalates (n-)
I~ Alkyl Succinate Formaldehyde Hydr- oxyamino condensate {3.2% or less)
Aminocethyldiethanolamine, Aminoethylethanolamine solution
Amyl Acetate (commercial, iso-. n-,sec-) AEC 5,000
AMYL ACETATR (n-) ML 5,000
AMYL ACRTATE (ieo-) IAT 5,000
Amyl alcohol (iso-, n-, sec-, primary) (SEE ALSO IAA) AAI 5,000
Amyl alcohol (n-) AAN 5,000
Amyl alcohol (tert-) AAI
AMYL ALCOHOL, PRIMARY APH 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 ‘ BOL

STDVAPL

VAPOR -
AIR
MIX
FLON
RATE
Qv-a
{(11)

(BBL/
HR)

6000
5060

5202
5033
5032
5030
5030

5030
5030

5030

5010

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT*3/
HR) °  HR)
7630 420842
5346 30017
6235 35008
5200 29243
5208 2924)
5124 28770
5124 28770
5124 28770
5124 28770
5124 28770
5052 28366

PRESS
ACROSS

VALVE

1
1

L I

-

PV

PV

{PSI)

.735
.66S

.695
.635
.635S
.635
.635

.635
.635

.63%

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

dhndecsne

nsasseace

TOTAL
LOSS

HtotI

(FT)

119.
87.

a6 .

7
4

LB RS

TOTAL
LOSS

(FT)

e oco0

(-]
oo

HrotII

GRAND
TOTAL
LOSS
Htot=
ToIX
(FT)

119.7
87.4

91

LB

86
(.13

86.9

86.2

PRESS
OROP

THRU

PIP'G PRESS
REMOTE o,
TANK REMOTE

TO P/V TANK
Wv-a,11 PV

N

Pt

* Htot Ploes MO
Pk

Ploss

(PSI)

0.102
0.052

.069
.049
.049
.048
-040

.040
.00

[ -]

0.040

0.046

1
1

= e

-

72

.76
.60
.60
.60
.60

or

oK
OK
oK
oK

oK
OK

oK

oK



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTINO SYSTEM

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

CARGO

Butyl Acetate (iso-, n-)
SUTYL ACETATE (N-)
Butyl Acetate (sec-)

Butyl alcohol (ismo-, n-, sec-, tert-)

BUTYL ALCOHOL (1S0-)
BUTYL ALCOHOL (N-)
BUTYL ALCOMOL (SEC-)
BUTYL ALCOMOL (TERT-)
Butyl Bensyl Phthalate
Butylene

Butylene Glycol

1,3-Butylene Glycol, SEE BUTYLENE GLYCOL
Butylene Polyglycol, SER BUTYLENE GLYCOL

iso-Butyl Pormate
m n-Butyl Pormate
! Butyl Heptyl Ketone

\?J Butyl Methyl Ketone,SEE METHYL BUTYL KETONE

} . Butyl Stearate
Butyl Toluene
Butyrolactone (gamma)
Calcium Alkylphenate
Calcium Alky) Salicylate
Calcium Amino Nonyl Phenolate
Calcium Carboxylate
Caprolactam solutions
Carbon black base
Cetyl alcohol (HEXADECANOL) SEE
Cetyl-Stearal alcohol
Cleaning spirit (unleaded)
Coal tar
Cumene
Cycloaliphatic resins
Cyclohexane
Cyclohexancl

Decene

STDVAPL

ALCOHOLS (C13 AND ABOVE)

h=mxEn

BCN
BTA

IAL
BAN
BAS
BAT
BPH
BTN
BUG

BHK

BUE
BLA

COR

:H

MAX PRESSURE @ REMOTE TANK FOR

®VGR" * MAX ALLOWABLE LIQUID TRANSFER RATE

TABLE III:
MAX  VAPOR-
LIQUID AIR
TRANSF MIX
RATR FLOW
(MLTR) RATE
Ql Qu-a
(10) (11)
(BBL/ (BBL/
HR) HR)
5,000 5060
S, 000 5080
5,000 5150
5,000 5090
5,000 5090
5,000 $050
5,000 5130
5,000 5200
5,000 5001
5,000 5010
5,000 500S
5,000 5060
5,000 5450
5015
5025
5011
5010
5001
5,000 5012

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR}
5334 29947
5443 30562
5822 32686
5311 29022
5311 29822
5173 29046
5449 30597
5966 33495
5016 28164
5073 204084
5027 20227
5352 30047
6736 37023
5072 28475
5161 20976
5072 20479
5068 28454
5007 20114
5082 20534

PRESS
ACROSS

VALVE

b e et s et g g e

PV

.63S

-635

.665

.695
.635
-835

.635
.635
.835

635

PIPE SECT
FM REMOTE

tesdnsnone

“¢ascnace

saseasans

I: LOSS

TK TO PV

TOTAL
LOSS

Hrot1l

87.s
88.1
0.1
88.6
88.6
07.4
89.8
9¢.7
86.0

6.1

86.1

87.4

99 7
86 3
86 S
86 2

86 1
86 0

06.2

PIPE SECT II: LOSS
PM REMOTE TX TO PV

TOTAL
LOSS
hiroc1
(FT)

0.0

c.o

0.0

0.0

0.0

0.0

tesedanee o»o
casenrbnan o.o
I YT TY I ) o'o
LLE T LY FIry o_o
L2 LYY YT Y] o_o
Sh0sccann oo
acsscsace 0.0
deadnoenn 0.0
aedaceeve o_o
LI I T TYY Y] o_o
0.0

*hbonssen o_o
desanaeen o o

GRAND
TOTAL
LOSS
Htot=
IeI11
(FT)

7.
0.
0
0.
0.
7.
9.
9.
06 .

CNBBALL W M0

86.1

86.1

7.4
99 7
% )
06 S
6 2

06.2

PRESS
DROP
THRU

PIP'G PRESS

REMOTE

TANK REMOTE
TO P/V TANK

Wv-a,11 PV o

* Htot Ploss

Plosse

0.047

0.046

0.052

o 001
0 047
0 040

0 047

0 047
0 046

0 047

Pek

P b e e e e g g

.72
.70
.68
.60
.68

|
|

ege

o
or
[¢] }

on



CALCULATIONS POR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: C9809: CONOCO, INC.; ®7027" AND *=7020"

CARGO

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

DECYL ALCOHOL (n-)

Decylbensene (n-)

Detexgent Alkylate

Diacetone alcohol

Dialkyl (C10-C14) Benzenes

Dialkyl (C7-C13) Phchalates

Dibutyl Carbinol

Dibutyl Phthalate (ortho-)
chyclopcntadlcno, SEE 1, )-CYCLOPENTAD1ENB DIMER (MOLTEN)
Diethylbenzene ’
Diecthylene Glycol

Di- (2-ethylhexyl)adipate

Di- (2-ethylhexyl)phthalate
Diethyl Phthalate

Diglycidyl Ether of Bisphenol A
Dtheptyl Phthalate

Dihexyl Phthalate
Diisobutylcarbinol
Diisobutylene

Diisobutyl Ketone

Diisobutyl Phthalate

Diisodecyl Phthalate

Diisononyl Adipate

Diisononyl Phthalate

Diiscocytl Phthalate
Diisopropylbenzense (all isomers)
Diisopropyl Naphthalene
Dimethyl Adipate
Dimethylbengene

Dimethyl Glutarate

STDVAP1

W=D EAN

DAX
ISA

DR2

DEH
DIE
DPH
BDE
DHP
DHA
DBC

DIK
DIT
DID

DIN
D10
DIX
DII
DLA

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) RATE PV

Ql Qu-a Qa VALVE

(10) (11) (12) pv

(BBL/ (BBL/ (BBL/ (FT*3/

HR) HR) HR) HR) (PST)
5,000 5001 5008 20116 1.635 seseessss
5.000 5001 SO008 20116 1.635 essesases
5,000 5001 S008 20116 1.635 scccacans
5,000 S001 S011 20135 1.635 secscecse
5,000 5010 S0S6 28389 1.635 sescacass
$,000 5025 5161 28976 1.635 sessneccasce
S,000 S008 5053 28369 1.635 eeeesscas
S5,000 5001 5005 28102 1.635 acesccssces
5,000 5001 5008 28118 1.635
5,000 5002 5013 26147 1.635 esesccecs
5,000 5003 5018 20172 1.635 ¢ecesccaee
$,000 5009 5064 28432 1.635 eeasveces
5,000 5200 6049 33962 1.665 eesececaes
5,000 S016 5112 28700 1.635 eesecances
5,000 5003 5024 28210 1.635 eccsacsse

PIPE SBCT I: LOSS
FM REMOTE TK TO PV

TOTAL

Loss

HrotI

(FT)

(1]

[ 13
6

86
21
86

06.

»

CoOom=n

PIPE SECT II: LOSS
¥4 REMOTE TK TO PV

essecncae

exasevene

TOTAL

LOsS

Hrotll

(FT)

(=]
-]

o000
oo o

oo eo
cCoOooo

TOTAL
LOSS
Htot=
I+I1
(PFT)

e6.

s .
86.

©Owuwm

6.0

86.1
91.4
86.3

86.0

PRESS

aanA

ol
ol
[}

DROP

Ry

PIP'G PRESS
REMOTE. @
TANK REMOTE
TO P/V TAMK
Wv-a,11 PV o
* Hcot Plose ¥
Ploss Pek
(PSI) (PSI)
0.046 1.60
0.046 1.60
0.046 1.68
0.046 1.60
0.046 1.60
0 Oae 1 68
0.046 1 &9
0.046 1 &0
0.046 1 60
0.046 1 &0
0.046 1 68
0.047 1.60
0.06S 1.7
0.047 1.60
0.046 1.68

or



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

CARGO

C9809: CONOCO, INC.;

Dimethyl
Dimethyl

2,2-Dimethylpropane-1, 3-dicl

Dimethyl

Phthalate
Polysiloxane

Succinate

Dinonyl Phthalate

Di {octylp!
Dioctyl P
Dipentene
Diphenyl

heny) amine
hthalate

"7027~ AND *=7029°

Diphenyl, Diphenyl Bther mixture

Diphenyl

Ecther

Diphenyl Bther, Biphenyl Ether mixture
Dipropylene Glycol
Dipropylene Glycol Dibensocate

Dipropylene Glycol Methyl Bther

m

' Ditridecy

: _ Diundecyl
Dodecane
Dodecanol
Dodecene
DODERCENE

1 Phthalate
Phthalate
(all isomers)

{all isomers)

Dodecylbensene
Dodecyl Phenol

Drilling smsd (low toxicity)

DISTILLATES: Plashed feed stocks
'  DISTILLATES: SBtraight run

(1f flammable or combustible)/

Epoxylated linear alcochole, Cl1-Ci1S

Echane

2-Bthoxyethanol
2-Bthoxyethyl Acetate

Bthoxylated alcohols, C11-C1S,SEE THE ALCOHOL POLYETHOXYLATES
Ethoxy Triglycol (crude)

Ethyl Acetate
Bthyl Acetoacetate

Ethyl
Bthyl Amy

alcohol (ETHANOL)

1l Ketone

Ethyl Benzene

Bthyl
Bthyl
Bthyl
Ethylene

Butanol
Sutyrate
Cyclochexane

Bthylene Carbonate

STDVAP1

=2 xEnMn

DTL
DMp
DDI

DIFP

ETA

ZEE

ETB
EBT
EBR

ETL

TABLE III:

MAX PRESSURE @ RBMOTE TANK FOR

®VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX VAPOR-
LIQUID AIR
TRANSF MIX

RATE FLOW
(MLTR) RATE

Ql Qv-a

(10) (11)

(BBL/ (BBL/

HR) HR)
5,000 5001
$,000 5010
5,000 5001
5,000 5001
5,000 5001
5,000 5007
5,000 5230
5,000 5230
5,000 $002
5,000 5002
$,000 5470
5,000 5450
5,000 5020
S,000 5350
5,000 5060
5,000 5012
5,000 $100
5,000 5050

REQUIRED AIR

EQUIVALENT

Qa

12) |

(BBL/ (FT"3/

HR) HR)
5022 28195
5070 20466
5008 28116
5009 20121
5009 28121
S046 28332
6056 34002
6056 34002
5017 28168
5017 20160
9704 54402
6822 39301
5127 28785
5686 31926
5295 29727
5059 20402
§552 31174
5269 29503

PRESS
ACROSS
PV
VALVE
PV

{(PSI)

1.635

1.635
1.835
1.635
1.635

1.635

1.665
1.665

1.635
1.63%
1.765

1.695
1.635
1.665

1.6135
1.635
1.665
1.638

PIPE SECT I:

sassennne

TOTAL
LOSS

HeotI

86.0

86 0

97 4

99.3
66.4
97.7

87.5
86.3
[ 1 )
07.2

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

tsaessoan
LIy Yy

LOSS

TOTAL

LOSS

(FT)

[

o
(-]

(-]

eoeo
cooo

coece
Qoo

Reot 11

(-]

TOTAL
LOSS
Htot=
IeI1
(FT)

86.
86 .
86 .

Qo000

86.1

92.5
92.5

6.0

7.4

99.3
06.
97.

~ >

87
6
[ 1]
7

~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 68
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 &0
0 058 1 72
0 051 1 6%
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*

CARGO

Ethylene Glycol

Bthylene Glycol Acetate

Ethylene Glycol Butyl EBther
ETHYLENR GLYCOL BUTYL ETHER ACETATE
Ethylene Glycol Rther Acetate
EBthylene Glycol Tert-Butyl Ether

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

Bthyl Propionate

Bthyl Toluene

Fatty acid (saturated, C13 and above)

Fatty acid Amides

Glycerol, SEE GLYCERINE
Glycerol Polyalkoxylate
QGlycerol Triacetate

STDVAP1

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE

MAX  VAPOR-
C LIQUID AIR
H TRANSPF MIX
R RATE FLOW
I (MLTR) RATB
s ol Qu-a
(10) {11)
(BBL/ (BBL/
HR) HR)
EGL 5,000 5001
EGO
EGM
EMA 5,000 5005
5001
5001
5001
5017
5002
EHE
EHT
EPR 5,000 5350
ETE 5,000 5020
5010
5005
6250
6250
6250
6250
6250
6250
6250

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT*3/
HR) HR)
5003 20089
5040 28297
5007 28114
5007 20112
5007 20112
5106 20660
5013 28145
5606 31926
5163 20989
5019 28177
5024 20205
10555 59261
10558 59261
10555 59261
10555 59261
10555 59261
10555 59261
10555 59261

PIPE SBCT I: LOSS
FM REMOTE TK TO PV
PRESS

ACROSS TOTAL
PV LOSS
VALVE
PV HtotX
(PS1) (FT)

1.635 sandvenea 86.0

1.638 sacacennn 86.0

1.635 86.0
1.635 86.0
1.635 oscansase 86.0
1.635 = 86.3
1.638 Avessanan 86.0
1 665 dsvdenses 97.7

1 13 dasactenn 86.6

1 615 ®wescsacse 86 3
1 635 86 1
1.815 eossasncesa 127.0
1.815 <eecassceee 127.0
1.6815 @*eccacessa 127,0
1.815 127.0
1.815 127.0
1.815 weecevces 127.0
1.815 127.0

PIPE SECT II:
FM REMOTE TK TO PV

Geredeande

assenenne

tcssnanen

0SS

TOTAL

LOSS

HetotIl

(FT)

0.

[~ -]
o

[ - - - I - - -]
o000

[}

TOTAL

Htot=

1+11
{FT)

86.0

06.0

86.0

86.0

06.3

86.0

97.7
86.6

86.)
86.

p

127.
127.
127.
127.
127.
127.
127.

©Ooccoo00C

PREBSS

DROP

THRU

PIP'G PARSS
REMOTE ®
TANK REMOTE

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

* Htot Ploss

Ploss Ptk
(PS1) (PSI)

0.046 1.60

0.04¢ 1.60

0.046¢ 1.60

0.046 1.68

0.046 1.60

0.047 1.6¢

0.046 1.68

0.058 172
0.040 1 60

0.046 1.68
0.046 1.60
0.191 2.01
0.191 2.01
0.191 2.01
0.191 2.02
0.19 2.01
0.191 2.01
0.191 2.01

(- -]

0000000 OO0
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

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

CARGO

Glycidyl Rster of Tertiary Carboxylic acid, SEE GLYCIDYL ESTER OP TRI

Glycidyl Bster of Tridecyl Acetic acid

Glycidyl Ester of Versatic acid, SBE GQLYCIDYL BSTER OF TRIDECYL ACETI

Glycol Diacetate, SEE BTHYLENE GLYCOL DIACETATE
Glycols Resins and Solvents mixtures
Oylcol Triacetate SEE GLYCERYL TRIACETATE
Glyoxal solution (40% or lese)

Grease

Heptadecane

Heptane (all jsomers) (METHYHEXANE)
HEPTANE (N-)

Heptanoic acid

Heptanol (all isomers)

HEPTANOL

Heptene (all isomers)

HEPTENR (1-)

Heptyl Acetate

Herbicide (C15 -H22 -NO2 ~-C1), SEE METOLACHLOR
Hexaethylene Glycol

Hexamathylene Glycol
Hexamethylenetetramine solutions

Hexane (all isomers)

HEXANE

Hexanoic acid

Hexanol

Haxene (all tsomers)

HEXENE (1-)

HRXENE (2-)

Hexyl Acetate

Hexylene Glycol

Hog Oresse, SEE LARD

STDVAP1

=W n

GLT

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

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

RATE FLOW EQUIVALENT ACROSS TOTAL TOTAL
{MLTR}) RATR PV LOSS LOSS

[1) ] Qv-a Qa VALVE

(10) (11) (12) PV Htot1 Htotll

(BBL/ (BBL/ (BBL/ (FT~3/

HR) HR) HR) HR) (PSI) (FT) (FT)

5,000 5250 6163 34604 1.665 <caceecass 9) teccnsnse 0
S,000 5250 6161 34604 1.665 eccsevans 93 Gosncanne 0
5,000 5001 5006 20109 1.6135 <easasccon 13 Gedassane 0
5,000 5004 5023 208200 1.635 86 0
5,000 5004 502) 28200 1.635 (1] 0
5,000 $290 6325 35513 1.695 #escecsce S4 0
5,000 5280 6280 35262 1.695 <esececace 93 (]
5,000 5010 5079 20518 1.635 sessacsae a6 thocansae ]
5,000 5700 7783 4369%6 1.725 107. 0.0
5,000 5700 7783 .43696 1.725 eeccccecs 107 0.0
5,000 5001 5006 28105 1.635 ~cecascean 6 0.0
5,000 $100 5482 30782 1.665 <cccasecase [ 1} Gdcccanse 0.0
5,000 5000 807S 45338 1,755 escesncacs 111 ¢esscccsa 0.0
5,000 5020 8152 45769 1.75S 111 0.0
5,000 $820 8152 45769 1.755 111 0.0

5,000 5001 5001 28080 1.635 esccscnas 86.0

(=]
o

5001 5007 28111 1.635 esaccceen 86 0 oecccccas 0.0
5014 5089 28575 1.635 oewee 86 3 0.0
5851 9858 55348 1.815 eses 111 § 0.0
5340 6817 38275 1.695 ~eecsscace 95 4 0.0
5010 5056 28369 1.635 oeemssssee 86 2 0.0
$015 5096 28610 1 635 <evaccasan 86.3 weecsacan 00

93
93
86
13
86
94
93
86

107.
107.

[ 19
(1]
111
111
111

86 .

86.
86 .
111.
9S.

06.

Néuvwo

vewesooe

(™

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

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

* Htot Ploses M

Plose Ptk

(PSI) (PSI)

0.060 1.7
0.0608 1.723
0.046¢ 1.68
0.046 1.60
0.046 1 69
0.071 1.77
0.070 1.77
0.047 1 68
0 106 [ K}
e 106 [ B}
0 046 (1]
0 0S¢ 72
0 114 7
0 116 e
0 116 e?
0.045 1.60
0.046 (1}
0.047 (1]
0.167 s
0.002 70
0.046 (1)
0 047 1.68

o]
(]}

ol
o]}
o)
(o] ]
or

oK
oK
OK

OK
oK
oK

oK

ox
oK
oK
oK
oK

OK
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MAX PRESSURE @ REMOTE TANK FOR

"VOR® * MAX ALLOWABLE LIQUID TRANSFER RATE

REQUIRED AIR

CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM TABLE IXI;
BARGES: (9809: CONOCO, INC.; =7027" AND "7028° casusncsmacsasas
MAX VAPOR-
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)
HMethane 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 (sSER 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 - PENTENR 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)

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

VALVE

Lo O )

-

PV

PV

(PSI)

.695
.665S

-63S
.635

.665
.665
.69%
.018
.635

-665

-635

. 725
. 755

.63S

-6135
.635

PIPE SECT I: LOSS PIPE SECT I11: LOSS
PHRMT!TKTOWPHRWBTKTOPV

escssanee
tsrcncnans

¢davscran

*evceanse

Sasececan

TOTAL

LOSS

HrotI

(FT)

10S.

109.
86.
87.

100.

139.
86.

3

S
7
1

.7

7
1]
4
1

3

-1

LI T LY T Tey
L ]

aveaesden
ecentasnee
edssensee
odsvavene

LA T T TPy

@ecccance

TOTAL
LOSS

HeotIX

(FT)

o

-2 -

e
(-]

o000

TOTAL
LOSS
Htot=
I+11
(PT)

105.3

109.
6.
87.

= N

-

9.
100.
139.

086

[ X -1E°)

9.3

86.0

105.4
113.0

6.1

06.4
06.3

PRESS
DROP
THRU

PIP‘G PRESS

REMOTE

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

® RHtot Ploss N

Ploss

{PSI)

0.0895
0.060

0.050
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

gRR¢e

oK

ox
oK

ox

R



PIPE SECT I: Loss
FM REMOTE TK

faecvaesy
tevasnsen
XYY

Tanesonen

LEL T T T YYes

teednanay

tancecnne
fsncannee

CALCULATIONS FOR cCaPACITY OF CARGO TANK VENTING SYSTEM TABLE III: MAX PRESSUREB [ ]
"VGR® * pax ALLOWABLR LIQUID TRANSFER RATE
BARGES ; C9809; CONOCO, INC.; =7027- AND *702¢°- -..------.-.----..-.-......--...----....--
MAX  VAPOR-
C LIQUID AIR
H TRANSP MIX REQUIRED AIR PRESS
R RATE FLOW EQUIVALENT ACROSS
I (MLTR) RATE PV
CARGO s ol Qv-a Qa VALVE
(10) (11) (12) PV
(BBL/ (BBL/ (BBL/ (FT"3/
HR) HR) HR) HR) (PSI)
O el alao..
NAPHTHA ; Paraffingc
NAPHTHA ; Petroleum PIN
NAPHTHA ; Solvent NSV 5,000 5020 5097 28617 1.635
NAPNTHA: Stoddard solvent NSS 5,000 s020 5121 20754 1.635
NAPHTHA: Varnieh makers’ and Painters’ (7s4) NVM 5,000 s019 5115 28720 1.635
Naphthalene Sulfonic acid-rormnldehydo Copolymer, Sodium salt aolNFS
Naphthenic acid NTI
Nonane (all 1somers) NAX s, 000 5027 5168 29014 1.635
NONANE NAN 5,000 5027 5168 29014 1.635
Nonanoic acid (al}l isomers) NNA
Nonanoic, Tridecanoic acid mixture
Nonene NON 5,000 5035 5211 29260 1.63s
NNS s, 000 $010 5072 20475 1.63s
NNN S, 000 5010 5072 20475 1.635
NNI 5,000 5010 5072 28475 1.63%
NNP 5, 000 S001 5011 20136 1.635
NPE
name, * contnlnl'pr!nelpql compone
‘ade name,* contains principal com
Octadecencamide eolution (Oleamide) oDD
Octane (all isomers) OAX 5,000 5079 5426 30467 1.665
OCTANE OAN 5,000 5079 s4q2¢ 30467 1,665
Octenoic acid (all leomers) OAR 5,000 50031 5007 20114 1.635
Octano) (all isomers) oCX s, 000 5001 5006 268109 1.63s
OCTANOL OTA 5,000 $001 $006 20109 1.63s
Octene (ell isomers) OTX S,000 5090 5485 30795 1.66s
OCTENR a-) oTE 5,000 $100 5532 31060 1.66s
Octyl Acetate
Octyl alcohol (is0-, n-) (all isomer)), sge OCTANOL (ALL ISOMERS)OCX 5, 000 5001 5006 208109 1.63s
OCTYL ALOOHOL IOA 5,000 s00) 5006 20109 1.63s
Octyl Aldehydes OAL
Octyl Decyl Adipate ODA
Octyl Epoxytallate OET
Octyl Phthalace. SEe DI—(Z—E‘I‘HYLHEXYL)PHTHAMTR
OIL, EDIBLE; Babassu oBB
OIL, BDIBLX, Beechnut .
OIL, EDIDLS, Castor OCA
OIL, EDIBLE, Cocoa buttaer
OIL, EDIBLE: Coconut occ

STOVAP)

TOTAL
LOSS

Heot @

(FT)

86.0
86.1
86.1
06.1

88.1
08.1
86.0
86.0
06.0
88.5
00.0

06.0
86.0

PIPB SECT II: LOSS
TO PV FM REMOTE TK TO pv

LLLT T T YT
*dcaseane
*oedeence
..'...'.'

fhaseevae

TOTAL

Loss
Htot 1

(FT)

[~ [ -]

oo0ooo

(=]
(-]

Oo00cocoon
000000

o e

o0

o oo

I

86.6
86.

86.
e6.
86.
86.

LRI

86.0

PIP‘'G PRESS
REMOTB

TO P/V TANK

PRESS
DROP
THRU

TANK

W-a,11 pv o
® Htot Ploss n
Plose

=]

o

©So0o0oe

(PSI)

. 047
. 040
.047

.048
. 0480

-0
.047
047
. 047

. 046

.08)
.053
-0e6
046
.04
. 054
. 058

. 046
. 046

Pek

(PSI)

1 69
1 60
1 60

1.60
1.68
1.60
1.60

1.68

1.72
1.72
1.60
1.68
1.68
1.73
1.72

oM A

(4]
(o}

Oon

oK

R 28828988



CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

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

CARGO

oIL,
OoIL,
OIL,
oIL,
oIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,
OIL,

OIL,
oIL,
O1L,
O1L,
o1L,
oI1L,
o1L,
OIL,
oIL,
OIL,
OIL,
oIL,
OlL,
oI1L,
O1L,
olL,
o1L,
o1L,
OoIL,
OIL,
OIL,
OI1L,

EDIBLE,
RDIBLE;
EDIBLE:
EDIDLE
BDIBLE;
EDIBLE:
EDIBLE,
EDIBLE:
EDIBLR:;
RDIBLE,
EDIBLE:
EDIDLS:
EDIBLE,

EDIBLE;
EDIBLE:
EDIBLE;
EDIBLE:
EDIBLE,
EDIDLE,
EDIDLE,
FUBL,

FURL,
FUBL;
FUBL;
PFURL:
FUBL: No

LR R R

Cod liver
Corn
Cottonseed
Fish, N.0.8.
Grapeseed
Groundnut
Hazelnut
Lard

Maize
Mustard seed
Nutmeg Butter
Olive

Palm

Sesane

Soya bean

Sunflower, SBE SUNFLOWER SEED
Sunflower seed

Tucum

Vegetable, N.0.5.

Walnut

1 (Kecosene)

1-D

-D

MISC: Absorption

MIBC: Al
MISC: An

iphatic
imal, N.O.g§.

MISC: Aromatic

MISC: Av
MISC: C1

iation F2300
erified

MISC: Coal

MISC: Coconut oil, eésterified, SEE COCONUT OIL, FATTY ACID METHY

STDVAP)

LR N Y

OFS

OLD

ORP

osp

0sB

OSN

ovag

o™

OFR
OFV
osXx
OAS

OCF

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

MAX  VAPOR- PIPE SECT I: LOSS PIPE SECT 11: LOSS
LIQUID AR FM REMOTE TK TO PV FM REMOTE TK TO PY
TRANSP MIX REQUIRED AIR PRESS

RATE  PLOW EQUIVALENT ACROSS TOTAL TOTAL  GRAND
(MLTR) RATE PV LOSS LOSS TOTAL

Ql Qv-a Qa VALVE LOSS

(10) (11) (12) PV Heot1 HtotIl Htotw
(BBL/ (BBL/ (BBL/ (PT*3/ IeII

HR) HR) HR) HR) (PSI) (FT) {FT) (FT)
5,000 5056 5635 31636 1.66S escccnsne 86.8 e®ecccseos 0.0 86.0
5.000 5015 S070 28469 1.635 86.1 eecececan 0.0 86.3
5.000 S015 5070 20469 1.635 oevccacveaa 06.3 vcecsnccen 0.0 86.)
5,000 5015 5070 20469 1.63% 86.3 eocnconce 0.0 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

Pk

(PSI)

1.72

1.60
1.68
1.60

Pt

oK

ox
oK
oK



CALCULATIONS POR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES: (9809 CONOCO, INC.; *7027*

CARGO

OIL, MISC,
OIL, MISC,
OIL, MISC,
OIL, MISC:
OIL, MISC:
OIL, MISC;
OIL, MISC,
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC,
OIL, MISC:
OIL, MISC:
OIL, MISC,
OIL, MISC:
I7? o1, misc:

OIL, MISC,
OIL, MISC,
OIL, MISC:
OIL, MISC.
OIL, MISC,
OIL, MISC:
OIL, MISC,
OIL, MISC,
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC;
OIL, MISC:
OIL, MISC:
OIL, MISC:
OIL, MISC;
OIL, MISC)
OIL, MIBC:
OIL, MISC:
OIL, MISC,

STDVAP1L

Coconut oil, fatty acid

Coconut oil, fatty acid Methyl EBater
Coconut oil, Methyl Bster,
Cottonseed, fatty acid, SEE

Croton
Crude

Diesel

Gas, low pour
Gas, low sulfur
Heartcut distillate
Lanolin

Linseed
Lubricating
Mineral

Mineral seal
Motor

Pilchard

Pine

Range

Residual

Resin

Resinous petroleum
Road

Rosin

Seal

Soapstock

Soya bean (epoxidized)
Sperm

Spindle

Spray

Tall

Tall, farty acid
Tanner's
Tranaformer

Tung
Turbine

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR® * MAX ALLOWABLE LIQUID TRANSFER RATE

oM
SEE COCONUT OIL PATTY ACID METH
COTTONSEED OIL, FPATTY ACIDCFY

MAX VAPOR-
C LIQUID AIR
H TRANSF MIX
R RATE FLOW
I (MLTR) RATE
S Ql Qv-a
(10) (11)
{BBL/ (BBL/
HR) HR)
LN
OIL 5,000 6250
ODS 5,000 $069
OLB 5,000 501%
oms
oMT
ONF
001
OPE
FATTY ACID MOPE
oPT
OPI
ORG
ORS 5,000 5015
ORD
ORN
01s
ose
0SsD
osy
OTL
TOF
OTN
oTP
oTG
OTB 5,000 S030

REQUIRED AIR

PIPE SECT I: LOSS PIPR SECT Il: LOSS
PM.REMO‘I‘BTK'N)PVHIRWBTKTOPV

PRESS

ACROSS

PV
VALVE
144

(PSI)

1.695 Cascaceces
1.6135 teasenvna

1.635 ssccasene

1.638 doseasacsn

1.635 tssacsace

TOTAL  GRAND
LOSS TOTAL

LOSS
HtotII Htot =
IeIX
(FT) (FT)
0.0 132.7
0.0 7.8
00 86.4
0.0 86 .4
0.0 86 .6

PRESS

DROP

THRU

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

Wv-a,11 PV

® Htot Plose
Ploss Prk

(PSI) (psSI)

0.072 1.77
0.051 1.69

0.046 1.60

0.046 1.69

0.050 1.68

R
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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 - C19)

Olefins (C13 and above, all isomers)

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 plasticizexs, SEE INDIVIDUAL PHTHALATES
Pinene

Polyalkenyl Succinic Anhydride Amine

mmxmn

OAM

PEP

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 Esters

Poly (20) oxyethylene Sorxbitan Monooleate
Folypropylene

Polypropylene Glycol

Polypropylens Glycol Methyl Ether
Polysiloxane

Polystyrene Diakyl Maleate

STDVAP1

PAO

PLB

PSM
PLP

TABLE III:

MAX PRESSURE @ REMOTE TANK FOR

"VGR" ¢ MAX ALLOWABLE LIQUID TRANSFER RATE

MAX
LIQuip
TRANSF

RATE
(MLTR)
Q1
(10)
{BBL/
HR)

$,000
5,000
5,000

5,000
5,000

5,000

$,000

5,000
5,000

VAPOR -

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

5001

7100
7700
7044

7490
7490

5035

5001

5010
5080

REQUIRED AIR

EQUIVALENT
Qa
(12)

(BBL/ (FT"3/
HR) HR)
5012 28139
12130 690103
14337 80495
11980 67265
13298 74660
13238 74660
5232 29378
5121 28750
S010 28130
5338 29972

PRESS
ACROSS

PV

VALVE

PV

(PSI)

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
HrotI

(FT)

86.

163,
190.
160.

180
180

8é.

8s.

eoesesans

stamncece

LOSS PIPE SECT II:
FM REMOTE TK TO PV FM REMOTE TK,TO PV
LN

LOSS

TOTAL

LOSS

Hrot Il

(FT)

ooe

GRAND
TOTAL

LOSS

Hrot
I.II

(FT)

86.

163,
190.
160.

180
180

86,

8s.

[ ™)

PRRSS

DROP

THRU

PIP'G PRESS
REMOTE L
TANK REMOTE

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

]
[ o4

* Htot Ploess D

Ploss Ptk

(PSI) (PST)

0.046 1.68

0 252 -4

0.246 .14

0.301 2 23
0.301 2 2)

0.050 1.69

o 046 1 &0
0 0S1 69

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 - Ci0)

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
0)
ALCOHOLS (C13 AND ABOVE)

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 Esters

Poly (20) oxysthylene 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-
LIQULP 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 5035
5,000 5001
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
S338 29972

PRESS
ACROSS

VALVE

[

[ 44

[ 44

{PSI)

.63S

.as0
. 015
.090

-930
.930

.635

.635

635
635

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

tswopacae

cencavana

ccscssnsne

TOTAL

LOSS
Htot1

(FT)

86,

163.
190.
160.

100.
160.

2

2

LN

LA LT LY T Y

TOTAL

LOSS

Heot II

(FT)

Qoo

GRAND
TOTAL
oss
Htot =
TeIIX
(FT)

86 0

1613.
190.
160.

LY

100.9
100.9

86.7

05.7

86 3
e 2

PRESS

DROP

THRU

PIP'G PRESS
REMOTE [ ]
TANK REMOTR

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

(PSI) (pPSI)

0 046 1 68 (o]

0.252 .14 [a]]
0.3a9 2.36 o]}
0.246 2.1¢ ol

e.301 2.2) o)
0.301 2.2) or

0.050 1.60 oK

0.0¢0 1.60 oK

0 046 1 &0 OK
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CALCULATIONS FOR CAPACITY OF CARGO TANK VENTING SYSTEM

BARGES :

CARGO

Potassium Oleate
Propane

n-Propoxypropanocl

C9809: conoco, INC.; =7027* anD

“7028"

Propyl Acetate (1s0-)

Propyl Acetate (n-)

Propyl alcohol (iso-)

Propyl alcohol (n-)
Propylbenzene (n-)

iso0-Propylcyclohexane

Propylene

Propyl.n.-lutylene Copolywer

Propylene Dimer

Propylene Trimer

Pseudocumene, SEE TRIMETHYLBENZENES

Rum

Sodium Acetate, GQlycol, water

solutions

S8odium Acetate solution
Sodium Benzoate solution

S8odium Sulfonate
Stearic acid

Stearyl alcohol {Octadecanol)

Sulfolane
Tallow

Tallow alcohol,
Tallow fatty

SEE ALCOHOLS (C13 AND ABOVE)
acid

Tallow Alkyl Nitrile

Tet radecanol

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

Tetradecylbenzene
Tetraethylene Glycol

Tetrahydronaphthalene

Tetrapropylbenzene,

Toluene
Triaryphosphate

Tributyl Phosphate

SEE ALKYL(C9-C17) BENZENES

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

STDVAP1

W=mznA

POB
PRP
PXP
IAC
PAT
IPA
PAL
PBZ
IPX
PPL
(213
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 s318%
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)
5661 32905
5884 33036
5801 232573
5319 29865
5116 20727
5006 28108
S004 28093
$296 29736
5002 28085
5006 28106
5010 28129
5010 28128
5026 28219
5637 31651
5019 28180

MAX PRESSURE @ REMOTE TANK FOR
ALLOWABLE LIQUID TRANSPER RATE

PRESS
ACROSS
PV
VALVE
PV

{PSI)

.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

essavscas
cdoanaane
ensccsecan

Csdasanwa

sresnenae

teacesnesn

tAsscanes
tesrsdaene

dessassee

chosnccan

TOTAL
LOSS

Htot1

(FT)

911
91 3
95 4
9 s
86 4
86 0

tecseescan

LET T T TPy
[

87.9

86.0

86.0

86.0
86.1

90.6

86.0

TOTAL

LOSS

HtotII

(FT)

coo0oeco

Ceoocoo

S1.1
91.)
95.4
89.6
06.4¢
86.0

7.9

06.0

86.0

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

Wv-a,11 PV o
¢ Htot Ploss

Plose Ptk
(PSI) {PSI)
0.062 1.73
0.062 1.23
0.060 1.73
0.0%1 1.69
0.047 1.60
0.046 1.60
0.046 1.68
0.051 1.69
0.045 1.60
0.046 1.68
0.046 1.68
0.046 1.68
0.046 1.68
0.057 1.72
0.06¢6¢ 1.60

[ 4]
"

©000c00

on

oK

oK
oK

oK
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ALCULM 'S FOR CAPACITY OF CARGO TANK VENTING SYSTEM
BARGES: C9809: CONOCO, INC.; ®=7027“ AND “7020°

CARGO
Tridecane

Tridecanoic acid

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

Tridecylbenzene

Triethylbenzene

Triethylene Glycol

Triethylene Glycol Butyl Bther
Triethylens Glycol Butyl Ether mixture
Triethylene Glycol di-(2-ethylbutyrate)
Triethylene Glycol Bther mixture
Triethylene Glycol Bthyl Bther
Triethylene Glycol Methyl Ether
Tristhyl Phosphate

Triisooctyl Trimellitate
Trilsopropanolamine

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

TRIMETHYL BENZENE (1,2.3-)

TRIMETHYL BENZENE (1,2,4-) (PSEUDOCUMENE)
Trimethylol Propane Polyethoxylate
2,32,4-Trimethyl pentanediol-1,)-diisobutyrate
2,2,4-Trimethyl-3-pentanol-1-isobutyrate
Tripropylene, SBE PROPYLENE TRIMER
Tripropylene Glycol

Tripropylene Glycol Methyl Ether
Trixylenyl Phosphate

Turpent ine

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

Undecanol

Undecene (1-)

Undecyl alcohol

Undecylbensens

vinyl Acetatae-fumerate Copolymer
Waxes:

WAXES: Candelilla

WAXES: Carnauba

WAXES: Paraffin

WAXES: Petroleum

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

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

STDVAPL

TABLE II; AX PRESSURE ® REMOTE TANK FOR
"VGR® * h. ALLOWABLE LIQUID TRANSFER RATE
MAX  VAPOR- PIPE SECT I: LOSS
C LIQUID AIR FM REMOTE TK TO PV
H TRANSF MIX REQUIRED AIR PRESS
R RATE PLOW BQUIVALENT ACROSS TOTAL
I (MLTR) RATE ------~------- PV LOSS
s al Quv-a Qa VALVE
{10) (11) (12) PV HtotI
(BBL/ (BBL/ (BBL/ (FT"3/
HR) HR) HR) HR) (PSI) (FT)
TRD 5,000 S002 5019 26178 1.635 06.0
TDN 5,000 5001 S010 28130 1.635 - 86 0
TDC 5,000 S001 S009 28125 1.635 86 0
TRB
TEB 5,000 5002 5016 28164 1.635 6 0
TEG 5,000 S001 5008 28115 1.635 86 0
TGD
TGE
TPS 5,000 5002 5018 208176 1.635 eecesaase 86.0
TIP
TRE 5,000 5014 50863 28539 1.635 86 3
T™MB 5,000 5014 5082 20531 1.635 esessecsas 86 3
T™D 5,000 S014 5082 28531 1.635 06 3
T™ME 5,000 5014 5082 28531 1.63S 86 3
TPR
TMP
TGC
TGM
TRP
TPT
UDC 5,000 S00S 5036 20288 1.635 *emcerece 86 0
UND S,000 5001 5009 28122 1.635 86 0
UDB
WAX
WAX,
WAX,
WSL

PIPE SECT 1I: LOSS
M REMOTE TK TO PV

TOTAL

LOSS

Htot 11

(FT)
cecsancee 0.0
- 0.0
0.0
aeoessane 0.0
caasotnae 0.0
ceaasnscas, 0.0
0.0
eassassne 0.0
0.0
sesasacse 0.0
0.0
sascassne 0.0

GRAND
TOTAL
LOSS * Htot
Htot= Ploss
I.11

(FT) (PSI)
86.0 0.046
86 0 0.046

86 0 0.046

86 0 0 046

86 0 0 046
86.0 0.046
86 3 0O 04?7
06 3 0 047
86 3 0 047
86 3 O 047
06.0 0.046
06.0 0.046

- e b

1.
1.

oK

ox
ox

oK
oK

oK
oK
OK
oK

oK
oK



0.35

(PSI)
S s & ¢

e
i

PRESSURE DROP

0.05

7027 AND 7028

SUMMARY TABLE FOR *GASOLINE®

PRESSURE DROP VS LIQUID TRANSFER RATE

FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR CONNECTION
PRESSURE DROP IS BASED ON VAPOR-AIR MIX @ YGR * THE INDICATED UQUID TRANSFER RATE

(TABULATED DATA IS FOR THE INDICATED PRESSURE AT THE SHORE CONNECTION)

PRESS. PRESS. PRESS. PRESS. PRESS.

@ VAP, @ VAP, @ VAP.
CONN. CONN. CONN.
0.0137 0.0133 0.0129
0.0521 0.050S 0.0491
0.1143 0.1108 0.1074
‘374.3: 0.1996 0.1836 0.1877
467.9 0.3087 0.2994 0.2900
GRAPH FOR "GASOLINE"

PRESS DROP vs LIQUID TRANSFER RATE

1 2 Thousamds

LIQUID TRANSFER RATE (BBL/HR)

4

@ VAP.
CONN.

0.0t2s
0.0474
0.1037
0.1817
0.2805

5

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

PRESSURE DROP IS BASED ON VAPOR-AIR MIX @ VGR * THE INDICATED LUQUID TRANSFER RATE

(TABULATED DATA IS FOR THE INDICATED PRESSURE AT THE SHORE CONNECTION)

F-|

1

@ VAP,
CONN.

0.0121
0.0461
0.1004
0.17s8
0.2711



OATA POR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFER RATE a0 40 60 0 100

FROM MOET AZMOTE CARGO TANK TO VESSEL VAPOR SHORE COMNECTION PERCENT PERCENT PERCENT FPERCENT PERCENT
CARGO « °*GASOLINE® VG - 1.28 VGR*MAX  VGR*MAX  VGR*MAX VGR®MAX  VGR*MAX
PRESSURE AT VESSEL VAPOR COMNECTION IS ASSUMED = 1.0 PSIG <--- °® TRANSFER TRANSFER TRANSFER TRANSFER TRARSIIR
L1 ITEM DATA °"SOURCE® SYMBOL UNITS RATE RATS RATE RATE RATE
as OSSN eNSaSaANADRERSS COOUSSUNEE SOPNASReS aSeemaAaese asoGduEse
CARQO :
\ ° LINE®
9 SPEC GRAV VAP-AIR MIX INPUT G 2.911 2.911 2.911 2.911 2.911
2 SPEC WT VAP-AIR MIX (SRE NOTE b) We\WNsav  LBS/CU PT 0.215 0.215 0.218 0.215 0.215
) ABS VISCOS. VAP-AIR MIX INPUT (SER NOTE c) u CENTIPOISE 0.0190 0.0190 0.0190 0.0190 0.0190
e D*2.098-5 . » sec/rr2 3.97B-07 3 97E-07 3.97B-07 3.97R-07 .97B-07
BARGE :
[ 4 VGR*MAX ALLOW TRANS RATE INPUT 4 BBL/HR 6250 6250 |- 6250 6350 §250
3 § OF VGR*MAX ALLOM TRANS RATE xSt e p Peg BBL/HR 1250 2500 | 3750 5000 6250
H . G*42/60 . GAL/MIN 87$ 1750 | 2628 3500 4375
I . B/{7.48°60) . CU rT/SBC 1.950 3.099 | S.849 7.799 9.748
SHORE COMNECTION |
3 PRESSURE @ REQ‘D PLOM INPUT P2 PS1G 1.0 1.0 | 10 10 10
K . J +14.7 . PSIA 15.7 15.7 | 185 7 18 7 15 7
L . K*144 . PSPA 2260.8 2260.0 | 2260 8 2260 9 2260 ¢
VAP RECOV'Y PIPING: SECTION I |
“ INSIDE DIAMETER INPUT iD INCHES 7.981 7.981 | 7.961 .901 7.961
¥ . M/12 . FEET 0.6651 0.6651 | 0.6651 6651 0.6651
2 INSIDE AREA - 3.14159°N“2/4 IA sQ FT 0.3474 0.3474 | 0.3474 347¢ 0.3674
P ROUGHNESS OF PIPE INPUT e FEET L0001 0.00015 | 0.00015 0 00015 0.0001S
Q LENGTH INPUT (SEE NOTE d) L FEET 280 280 | 280 280 280
ANALYSIS: SECTION I |
R VBLOC.THRD VAP REC PIPING 1/0 v FT/SEC .61 11.22 | 16 84 22 45 28.06
s COEFPP. :HEAD LOSS, ENTRANCE INPUT XE 0.5 0.5 | 0.5 0.5 0.5
T  COBFP.:HRAD LOSS, BENDS INPUT (SEE NOTE e) XB 0 972 0.972 | 0.972 0.972 0.972
U 0. OF BEODS INPUT N 8 9 | 9 9 9
v CORPP.:HERAD LOSS, VALVE INPUT kv 0.6S 0.65 | 0.65 0 65 0.65
4  CORPP.:HEAD LOSS, EXIT INPUT KX 0 0 | 0 0 (]
X  HEAD LOSS: ENTRANCE S*(R*2/2%32.2) HE ° FT PROD. (GAS) 0.245 0.978 | 2.201 3.912 6.113
Y HEAD LOSS: BENDS UeT* (R“2/2232.2) HB  FT PROD. (GAS) 4.279 17.116 | 38.512 68.465 106.977
z HEAD LOSS: VALVE Ve (R*2/2¢32.2) HV  FT PROD. (GAS) 2.318 1.271 | 2.861 5.086 7.947
A HEAD LOSS: EXIT We(R"2/2%32.2) X FT PROD. (GAS) 9.000 9.000 | 0,000 0.000 2.000
18 REYNOLDS NO. ReN®C/E*32.2 R §.28B+04 1.26B+05 1.88B¢05 2.51B+05 3.14B+05
¢ RELATIVE ROUGHNRSS B/N e/D 0.00023 0.00023 0.00023 0.00023 0.00023
O MO0DY DIAG FRICTION PACTOR INPUT £ 0.02118 0.01892 0.01783 0.01711 0.01670
& HERAD LOSS: PIPE DD* (Q/N) * (R*2/2%32.2) HP  FT PROD. (GAS) 4.361 15.579 33.045 56.352 85.949
‘Y HEAD LOSS: TOTAL XoYeZeAA+EE HL  PT PROD. (GAS) 9.203 34.945 76.618 133.816 206.985
VAP RECOV’Y PIPING: SECTION II
“ INSIDE DIAMETER INPUT 1D INCHES 1.0B-14 1.0B-14 1.0B-14 1.0B-14 1.0B-1¢
N . M/12 . FEET 0.0000 0.0000 0.0000 0.0000 0.0000
2 INSIDR ARRA 3.14159°N"2/4 IA SQ PT 0.0000 0.0000 0.0000 0.0000 0.0000
P ROUGHNESS OF PIPR INPUT e FEET 0.0001§ 0.00015 0.00015 0.00015 0.00015
P LENGTH INPUT (SEE NOTE d) L FEET 0 0 0 0 9
| AMALYSIS: SECTION II
R VELOC. THRU VAP REC PIPING 1/0 v FT/SEC teeevass vestevenw sscvsweew
s COEFF. :HRAD LOSS., ENTRANCE INPUT XB 0 0 0 0 0
T  COEPP.:HEAD LOSS, PER BEND INPUT (SEE NOTE e) B 0.000 0.000 0.000 0.000 0.000
U MO. OF BEMDS INPUT N 1.0B-11 1.0B-11 1.0B-11 1.0B-11 1.0B-11
V  COEFP.:HRAD LOSS, VALVE INPUT xv (] 0 0 0 [}
" COERFF. :HRAD LOSS, EXIT INPUT x 0 0 0 0 0
X HEAD LOSS: ENTRANCE S*(R"2/2%32.2) HE  FT PROD (GAS 0.000 0.000 0.000 0.000 0.000
Y HEAD LOSS: BEMDS UeT* (R"2/2%32.2) HE  PT PROD (GAS) 0.000 0.000 0.000 0.000 0.000
z KEAD LOSS: VALVE Ve (R2/2932.2) HV  FT PROD (GAS) 0.000 0.000 0.000 0.000 0.000
AA  HEAD LOSS: EXIT We (R°2/2932.2) HX FT PROD (GAS 0.000 0.000 0.000 0.000 0.000
38 REYNOLDS ¥O. R*N*C/B®32.2 R N/A R/A N/A N/A N/A
T  RELATIVE ROUGHNESS P/N e/D 1.8B¢11  1.8B+11  1.8B+11 1.0B+11 1.8R.11
0  MOODY DIAG FRICTION PACTOR INPUT 4 N/A N/A N/A /A N/A
EB HREAD LOSS: PIPE ’ DD* (Q/N) * (R*2/2¢32.2) HP  PT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
FP  HEAD LOSS: TOTAL XeYeZoAA<EE HL  PT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
“to HEBAD LOSS: GRAND TOTAL FP(I) + PP(II) HLtot FT PROD. (GAS) 9.203 34.945 76.618 133.816  206.98S
G  PRESSURE @ TANK (SER NOTE f) P1 PSFA 2262.78  2268.31 2277.26 2289.54 2305.26
o . GG/144 . PSIA 15.71 15.75 15.81 15.90 16.01
94 . HH-14.7 . pPSIG 1.01 1.05 1.11 1.20 1.31
27 n-9r/n (HH-K) /HH 0.1% 0.3% 0.7% 1.3% 1.9%
x PL -P2) /P1 < 10% ?? YES RS YBS RS YES
P P1-P2) (11-J) PSI 0 0137 0.0521 0.1143 0 1996 0.3087
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DATA POR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSPER RATE
FROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CONNECTION

*GASOLINT®

DATA °SOURCE*®

40 60

PERCENT PEACENT PERCENT PERCENT
VGRMAX VGRMAX VGR*MAX  VORCMAX
TRANSFER TRANSFER TRANSFER TRAMSPER

CARGO o
PRESSURE AT VESSEL VAPOR CONNECTION IS ASSUMED =
ITEM
CAROO :
- LINR®

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

BARGE ;
VGRMAX ALLOM TRANS RATE
§ OF VGR*MAX ALLOW TRANS RATE

SHORE CORQIECTION
SETTING

VAP RECOV‘'Y PIPING: SECTION I

VAP RECOV’'Y PIPING: SECTION II
IRSIDE DIAMETER

INSIDE ARRA
ROUGHNESS OF PIPE

ANALYSIS: SECTION II

(1 - p2) /P
(P1 -P2) /P1 < 10%
(P1-12)

?2?

INPUT
(SEE NOTE b}
INPUT (SEE NOTE ¢}
D*2.098-5

INPUT
X%t P
G*42/60

H/(7.48%60)

INPUT
J +14.7
K*144

INPUT
M/12
3.14159°N72/4
INPUT
INPUT (SEE NOTE d)

I/0
INPUT
INPUT (SEE NOTE e)
INPOT
INPOT
INPUT
S*(R%2/2932.2)
UeTe (R%2/2%32.2) °
Ve (R®2/2%32.2)

We (R*2/2932 2)
Re*N*C/B*32.2
P/N
INPUT
DO® (Q/N) * (R*2/2¢32.2)
KeY+Z+AA+EE

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

1/0
INPUT
INPUT (SBE NOTE e)
INFUT
INPUT
INPUT
S*(R“2/2¢32.2)
U*T* (R%2/2+32.2)
Ve {R*2/2%32.2)
We(R%2/2%32.2)
ReNeC/R*32.2
P/N
INPUT

DD* (Q/N) * (R*2/2°32.2])

X+YeZ+AA+EE
FFP(I) « FP(II)
(SER NOTE f)
GG/144
HH-14.7
({HH-K) /HH

(11-9)

VGR =« 1.38
0.5 PSIG ¢eo- ¢
| Sh@oL | UNITS
sG
Ws Msav LBS/CU FT
u CENTIPOISE
# SBC/FT"2
P BBL/HR *
Fcg BBL/HR
° GAL/MIN
- Cu rr/SEC
P2 PSIG
. PSIA
. PSPA
1D INCHES
. FEET
IA SQ FT
e FEET
L FEET
v FT/SEC
o4
o]
N
Kv
KX
HE FT PROD (GAS)
HB FT PROD (GAS)
HV FT PROD (GAS)
HX FT PROD {GAS
R
e/D
£
HP PT PROD (GAS)
HL PT PROD (GAS)
D INCHES
. FPEET
IA 8Q FT
e FEBT
L FEET
v FT/SBC
KE
KB
N
kv
X
HB PT PROD. (GAS)
HB FT PROD. (GAS)
HV FT PROD. (GAS)
HX FT PROD. (GAS)
R
e/D
£
HP FT PROD. (GAS
HL PT PROD. (GAS
HLtot FT PROD. (GAS
P1 PSPA
- PSIA
. PSIG
PS1

2.9
0.200
0.019%0
3.978-07

6250
6250
4375
9.748

0s
15 2
2108 9

7.981
0.6651
0.3474

0.00015
282

28.06
0.5
9.972

9

0.65

0

6.113
106.977
7.947
0.000
3.04B+05
0.000226
0.01676
86.252
207.289

1.0E-14
0.0000
0.000C
0.00015
]

3
0.000
1.0B-11
3
J
0.000
0.000
0.000
0.000
N/A
1.0B.11
N/A
0.000
0.000
207.289%
2231.9
15.80
0.80
1.9%
YES
0.2994

RATE | RATE RATE RATS
Il (11 1]
2.9 2.911 2.911 2.911
0.200 0.200 0.200 0.208
0.0190 0.0190 0.0190 0.019%0
978-07 3.97B-07 3.978-07 97K-07
6250 €250 6258 6250
1250 2500 3780 $000
s 1750 2628 3500
1.9%0 3.099 5.049 7.799
0.5 0.% 0.8 0.5
18. 15.2 15.2 15.2
2108.9 2188.0 2180.8 2180.8
7.901 7.981 7.901 7.901
0.6651 0.6651 0.6651 0.6651
0.3474 0.3474 0.3474 0.3474
,0001S  0.00015  0.00015 0.0001S
280 280 280 280
S.61 11.22 16.84 22.45
0.5 0.5 0.5 0.5
0.972 0.972 0 972 0.972
9 9 ] 9
0.65 0.65 0.6S 0.65
(] 0 ] 0
0.245 0.978 2.201 31.912
4.279 17.116 30.512 68.46S
0.318 1.271 2.061 5.086
5.000 0.000 0.000 0.000
6.08B+04 1.22B+05 1.82E+05 2.43E+0S5
0.000226 0.000226 0.000226 0.000226
0.02131 0.01892 0.01703 0.01719
4.300 15.579 33.045 56.627
9.230 34.945 76.616  134.090
1.0BE-14 1.0B-14 1.0B-14 1.0E-14
0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000
0.00015 0.00015 0.00015 0.00015
0 0 0 0
(A XX222 22 ) CETORTRE COPRROONE RGN COORND POEBEOETE
] 0 0 )
0.000 0.000 0.000 0.000
1.0B-11 1.0B-11 1.0B-11 1.0B-11
0 0 0 0
] 0 0 ]
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
N/A N/A n/A W/A
1.6B+11 1.8B¢1l  1.6B+1l 1.8Rell
N/A N/A N/A n/A
0.000 0.000 0.000 0.000
0.000 0.000 0.000 0.000
9.230 34.945 76.618  134.090
2190 72 2196.07 2204.73  2216.68
15 21 | 1s.25% 15.31 15.39
o851 | 0.55 0.61 0.69
1%} 0.3% 0.7% 1.3%
YES {YRS RS =S
0.0133 | 0 0505 0.1106 0.1936
!



OATA FOR VAPOR-AIR MIX PRESGURE DROP VS LIQUID TRANSFER RATE 0 40 60 10 100
PROM MOST REMOTE CARGO TANK TO VRSSEL VAPOR SHORE CONNECTION

PERCENT PERCENT FPERCENT IPERCENT FRERCENT
CAROQ » °GASOLINE® VGR « 1.3% VAR*MAX  VGReMAX  VGROMAX VGR*MAX VGROMAX
PRESSURE AT VESSEL VAPOR COMNECTION IS ASSUMED « 0.0 PSIG «-e- @ TRANSTER TRANSTER TRANSPER TRANSFER TRANSTHR
P ITEM DATA *SOURCE® SYMBOL WNITS RATE RATE RATE RATE ATS
"o ......-.....-..-...-......-'..- soecass
CARGO :
f ° LINB®
B SPEC GRAV VAP-AIR MIX INPUT SG 2.911 2.911 3.911 2.911 2.9
c SPEC WT VAP-AIR MIX (SEE NOTE b) Wes\Wsav LBS/CU FT 0.201 0.201 0.201 0.201 0.22%
o} ABS VISCOS. VAP-AIR MIX INPUT (SEE NOTE c¢) u CENTIPOISE 0.0190 0.0190 0.9190 0.0190 0.0193
[ . D®2.09E-5 " # SEC/FT"2 3.978-07 3.97B-07 3 %78-07 3.97B-07 978-07
BARGE : .
r VAR *MAX ALLOW TRANS RATB INPUT - P BAL/HR %350 6350 6350 6250 §3s0
G V OF VGR®MAX ALLOW TRANS RATE XxX§ P Feg BBL/RR 1250 2500 3780 $000 6250
H . Ge*42/60 . GAL/MIN 7S 1750 2628 3500 4375
S e H/(7.48°60) . CU rT/SBC 1 950 3.899 5.049 7.799 9.748
SHORE COMIBCTION
J SETTING INPUT P2 psia 0.0 [ ] 00 0.0 0.9
K . J «14.7 ° PSIA 14.7 14 7 " 14.7 14.7
L ° K*144 ° PSFA 2116.9 2116 8 2116 ¢ 2116.8 2116.9
VAP REBCOV'Y PIPING: SECTION I
| INSIDE DIAMETER INPUT ID INCHES 7.901 7.9 7.901 7.9 7.98%
N . M/12 - FEET 0.6651 0.6651 0.66S1 0.6651 0.6651
Q IKSIDE AREA 3.14159°N"2/4¢ IA SQ FT 0.347¢ 0.3474 0.3474 0.3474 0.3474
4 ROUGHNESS OP PIPE INPUT e PEET 0.0001S 0.00015 0.00018 0.0001S 0.0001S
Q LENGTH . INPUT (SEE NOTE 4) L FEET 280 280 280 280 200
ANALYSIS: SECTION I
R VELOC.THRU VAP REC PIPING I/0 v FT/SBC 5.61 11.22 16.84 22.45 28.36
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) s:] 972 0.972 0.972 0 972 0.972
g NO. OF BENDS INPUT N 9 9 9 9 H
\ 4 CORFPP. :HBAD LOSS, VALVE INPUT KV 0.65 0.65 0_.‘5 0.65 0.65
L} CORPP. :HBAD LOSS, BEXIT INPUT x 0 0 0 0 2
4 HEAD LOSS: BNTRANCE S*(R%2/2+32.2) HE FT PROD. (GAS) 0.245 0.978 2.201 3 92 6.113
Y HRAD LOSS: BENDS U*T* (R°2/2%32.2) HP FT PROD. (GAS} 4.279 17.116 38.512 68 465 106.977
z HEAD 10SS: VALVE Ve (R®2/2932.2) HV FT PROD. (GAS) 0.318 1.271 2.861 S 086 7.947
A HEAD LOSS: EXIT We (R®2/2%32.2) HX FT PROD. (GAS) 0.000 0.000 0.000 2 000 9.9¢C8
88 REYNOLDS NO. R*N*C/E*32.2 R S.88B+04 1.18B+0S 1.76B+0S 2 3SB+05 2.94B«0S
CC  RELATIVE ROUGHNESS P/N e/D 0.000226¢ 0.000226 0.000226 0 000226 0.000226
) MOODY DIAG FRICTION FACTOR INPUT £ 0.02145 0.01918 0.01797 0.01728 0.01682
A HEAD LOSS: PIPE DD* (Q/N) * (R®2/2¢32.2) HP FT PROD. (GAS) ¢.416 15.79§ 33.30¢ §6.920 86.572
* HEAD 1LOSS: TOTAL L+YeZ+AA+EE HL FT PROD. (GAS 9.258 35.161 76.877 134.303 207.609
VAP RECOV‘'Y PIPING: SECTION II
M INSIDE DIAMETER INPOT ID INGHES 1.08-14¢ 1 0B-14 1.0B-14¢ 1.0B-14 1.0B-14
N ° M/12 ° PEET 0.0000 0.0000 0.0000 0.0000 0.000¢C
o] INSIDE AREA 3.14159°N"2/4 IA sQ FT 0.0000 .0000 0.0000 0.0000 0.0000
? ROUGHNMESS OF PIPE INPUT e FEET 0.0001S 00015 0.00015 0.00015 0.00015
Q LENGTH INPUT (SEE NOTE d) L FEET 0 0 0 0 b
ANMALYSIS: SECTION II
R VRIOC.THRU VAP REC PIPING 1/0 v PT/SEC CRETPOIOS POLITANEE CECCEEREE CEVOUOTE SR OEDEBTOS
s CORFP. :HRAD LOSS, ENTRANCE INPUT KE 0 0 0 0 3
T CORFF. :HEAD LOSS, PER BEND INPUT (SEE NOTE e} ] g.000 0.9000 0.000 0.000 0.00c
o) WO. OF BENDS INPUT N 1.08-11 1.0B-11 1.0E-11 1.0B-11 1.08B-12
v COEFP. :HBAD LOSS, VALVE INPUT KV 0 0 0 0 J
L] CORFP. :HEAD LOSS, EXIT INPOT x [ 0 [} [} 3
X HEAD LOSS: ENTRANCE S*(R%2/2%32.2) HE FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
Y HRAD LOSS: BENDS UeTe (R°2/2932.2) HB FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.00¢C
Z HEAD LOSS: VALVE Ve (R*2/2932.2) Hv FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.000
AA HEAD LOSS: EX1T We (R°2/2932.2) HX FT PROD. (GAS) 0.000 0.000 Q.000 0.000 0.0¢9
1] REYWOLDS NO. Re*N*C/E*32.2 R N/A N/A N/A | 123 N/A
C  RELATIVE ROUGHNESS P/N e/D 1.8B+11 1.8E.11 1.8B+11 1.0B+11 1.8Be11
DO MOODY DIAG FRICTION FACTOR INPUT 4 N/A N/A N/A /A N/A
= HERAD LOSS: PIPER DD* (Q/N) * (R%2/2%132.2) HP FT PROD. (GAS) 0.000 0.000 0.000 0.000 g.000
Fr HEAD LOSS: TOTAL X+eYoZeAA+EE HL FT PROD. (GAS) 0.000 0.000 0.000 0.000 0.93C0
“Fro HEAD LOSS: GRAND TOTAL FF(I) + FFI(II) HLtot FPT PROD. (GAS) 9.288 35.161 76.677 134,383 207.633
r e PRESSURE @ TANK (SEB NOTE f) Pl PSFA 2118.66 2123.87 2132.26 2143.83  2158.55%
HH ° GG/144 - PSIA .1 14.75 14.01 14.09 14.99
11 ° HH-14.7 . PSIG 0.01 0.05 0.11 0.19 0.29
JJ (M1 - P2) / P1 (HR-K) /HH 0.1% 0.3% 0.7% 1.2% 1.9%
KX (P1 -P2) /P1 < 10% ?2? R YES YES YRS YBS
PP (P1-P2) (II-J) PSI 0.012% 0.0491 0.1074 0.1877 0.29%00
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DATA POR VAPOR-AIR MIX PRESSURE DROP VS LIQUID TRANSFER RATE 20 40 60 00 100

PROM MOST REMOTE CARGO TANK TO VESSEL VAPOR SHORE CONNECTION PERCENT PERCENT PERCENT PERCENT  PERCENT
CARGO = *GASOLINE® VAR - 1.28 VGR'MAX VGRMAX VGR*MAX  VGR®MAI  VGR*MAX
PRESSURE AT VESSEL VAPOR COMNECTION IS ASSUMED « <0.9 PSIG <--- @ TRANSPFER TRANSPER TRAXSFER TRANSPER TRANSFER
° 1TEM DATA °*SOURCE® SYMBOL TS RATE RATE MATE RATE RATE
.-..--.-......II--....-....-... eme me
CARGO :
"GASOLINE*
3 SPEC GRAV VAP-AIR MIX INPUT SG 2.911 911 2.911 2 911 2.911
> SPEC WT VAP-AIR MIX {SEE NOTE b) We\Wsav  LBS/CU FT 0.19¢ 194 0.194 0 194 0.194
> ABS VISCOS. VAP-AIR MIX INPUT (SEE NOTE c) u CENTIPOISE 0.0190 0 0190 0.0190 0.0190 0.0190
E . D*2.09B-§ § SEC/FPT"2 3.978-07 972-07 3.978-07 978-07 3.978-07
BARGE : ©
P VGR*MAX ALLOW TRANS RATE . INPUT | BAL/HR 6250 6250 6250 6250 6250
5 % OF VGR®MAX ALLOW TRANS RATB xtep Fcg B8L/HR 1280 2500 3750 5000 6250
£ . G*42/60 . GAL/MIN 07s 1750 2628 3500 4375
I H/(7.48%60) . CU FT/SEC 1.950 3.099 5.049 7.799 9.748
SHORE COMNECTION
b SETTING INPUT P2 pS1G -0.5 -0S -0.5 -0.8 -0 %
K . J +14.7 . PSIA 14.2 14 2 14.2 14.2 14 2
L . K*144 . PSPA 2044.9 2044 8 2044.8 2044.8 2044 8
VAP RECOV‘Y PIPING: SECTION I
Ll INSIDE DIAMETER INPUT 1D INCHES 7.901 7.901 7.981 7 901 7.981
¥ * M/12 . FEET 0.6651 0.6651 0.6651 0 6651 0.6651
b) INSIDE AREA 3.14159*N"2/4¢ IA sQ FT 0.3474 0.3474 0.3474 0 3474 0.3474
P  ROUGHNESS OF PIPE INPUT e FEET 0.00015 0.00015 0.0001S  6.0001S 0.00015
2  LENGTH INPUT (SEE NOTE d) L FEET 290 200 280 280 280
ANALYSIS: SECTION I
i VELOC.THRU VAP REC PIPING 1/0 v FT/SEC 5.61 11 22 16.84 22 45 28.06
3 CORFP.:HEAD LOSS, ENTRANCE INPUT XE 0.5 0.5 0.5 0.5 0.5
T  COEFF.:HRAD LOSS, BEMDS INPUT (SEE NOTE e) X8 0.972 0.972 0.972 0.972 0.972
U NO. OP BENDS INPOT N 9 ] 9 9 9
v  CORPF.:HRAD LOSS, VALVE INPUT xv 0.65 0.65 0.65 0.65 0.65
4  COEFP.:HEBAD LOSS, EXIT INPUT x [ 0 0 0 0
X  HEAD LOSS: ENTRANCE S*(R"%2/2%32.2) HE  FT PROD. (GAS]) | 0.245 0.970 2.201 3.912 6.113
Y  HEAD 'LOSS: BENDS U*Tv (R*2/2¢32.2) HB  FT PROD. (GAS)| 4.279 17.116 38.512 68.465 106.977
Z  HEAD LOSS: VALVE' Ve (R*2/2732.2) HV  FT PROD. (GAS)| 9.318 1.2711 2.861 5.086 7.947
A HEAD LOSS: EXIT We (R%2/2932.2) KX  FT PROD. (GAS)| 0.000 0.000 0.000 0.000 0.000
B  REYNOLDS NO. R*N*C/E*32.2 R | 5.68B+04 1.14B+05 1.708405 2.27B+05 2.848+0S
T RELATIVE ROUGHNESS P/N e/D | 0.000226 0.000226 0.000226 0.000226 0.000226
MOODY DIAG FRICTION PACTOR INPUT £ . 0.02159 0.01518 .01797  0.01737 0.01689
HEAD LOSS: PIPE DD* (Q/N) * (R*2/2%32.2) HP  FT PROD. (GAS) 4.446 15.795 33.304 57.233 86.910
HEAD LOSS: TOTAL X+Y+Z+AA+EE HL  PT PROD. (GAS) 9.287 35.161 76.877  134.697 207.947
VAP RRCOV'Y PIPING: SECTION II
M INSIDE DIAMETER INPUT D INCHES 1.0B-14 1.0B-14 | 1.0B-14 1.0B-14 1.0B-14
N . M/12 . FEET 0.0000 0.0000 | 0.0000 0.0000 0.0000
b} INSIDE AREA 3.14159*N"2/4 IA SQ PT 0.0000 0.0000 | 0.0000 0.0000 0.0000
P  ROUGHNESS OF PIPE INPUT e FEET 0.00015 0. ooo1s | 0.00018 0.00015 0.00015
1 LENGTH - INPUT (SEE NOTE d) L FEET 0 o | 0 0 ]
AMALYSIS: SECTION II i
R VELOC.THRU VAP REC PIPING 1/0 v FT/SEC seasecene '..'t."tl.."'."' teeesveee tee
3  COEFF.:HEAD LOSS, ENTRANCE INPUT ] 0 0 | 0 0 0
I  CORFFP.:HRAD LOSS, PER BEND INPUT (SEE NOTE e) KB 0.000 0.000 | 0.000 0.000 000
J  WO. OF BEMDS INPUT N 1.0B-11 1.0B-11 | 1.08-11 1.0B-11 0B-11
¥  CORFP.:HRAD LOSS, VALVE INPUT v 0 0| 0 0 0
W  CORFF.:HEAD LOSS, EXIT INPUT x ° 0| 0 0 0
{ HBAD LOSS: ENTRANCE S*(R“2/2%32.2) HE  FT PROD. (GAS) 0.000 0.000 | 0.000 0.000 0.000
{ HEAD LOSS: BENDS UeTe (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) HY  PT PROD. (GAS) 0.000 0.000 | 0.000 0.000 0.000
AA  HEAD LOSS: EXIT W (R%2/2°32.2) HX  PT PROD (GAS 0.000 0.000 | 0.000 0.000 0.000
°B  REYNOLDS NO. R*N*C/B®32.2 R N/A WA .| WA /A N/A
T  RELATIVE ROUGHNESS P/N e/D 1.08+11  1.88+11 | 1.88¢11 1.88+11 1.8Eell
©  MOODY DIAG FRICTION FACTOR INPOT £ N/A n/A | w/A B/A N/A
EE HEAD LOSS: PIPE DD* (Q/N) * (R“2/2%32.2) HP  PT PROD. (GAS) 0.000 0.000 | 0.000 0.000 0.000
P HEAD LOSS: TOTAL X+Ye2Z+AA«EE HL  FT PROD. (GAS) 0.000 0.000 | 0.000 0.000 0.000
‘to HRAD LOSS: GRAND TOTAL FP(I) « PP(II) HLtot FPT PROD. (GAS) 9.207 35.161 | 76.877  134.697  207.947
G PRESSURE @ TANK (SEE NOTE ¢) P1 PSPA 2046.60 2051.63 | 2059.74 2070.97  2085.20
® . GG/144 . PSIA 14.21 14.25 |  14.30 14.38 24.48
I HH-14.7 . PSIG -0.49 -0.45 | -0.40 -0.32 -0.22
SJ (Pl - P2) / P1 (HH-K) /HM 0.1% 0.3% 0.7¢ 1.3% 1.9%
X (Pl -P2) /P1 < 10% ?2? _— |res 188 12S 2s
P (P1-P2) (11-3) PS1 0.0125 | 0 0474 0.1037 0.1017 0.2805

PYY ] sccesanss a
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DATA FOR VAPOR-AIR MIX PRESSURE DROP vs

LIQUID TRANSFER RATE 20 40 0 80
noqnosrnmcnootmmvusn VAPOR SHORE COMNECTION PERCENT PERCENT PERCENT PERCENT
CARGO « *GASOLINE® VGR 1.3% VGA*MAX VGR*MAX  VGROMAX  VGR*MAX
PRESSURE AT VESSEL VAPOR CONNECTION 1S ASSUMED « “1.0 PSIG <-=- ¢ TRANSFER TRANSFER TRANSFER TRAESFER
ITEM DATA "SOURCE® SYMBOL s RATE MATE RATE RATE
.I..--.-...---.--.-..I ase SeeeS ssasssa assssanes -
CARGO
"GASOLINE*
SPEC GRAV VAP-AIR MIX INPUT sG 2.911 2.911 2.911 2.911
SPRC WT VAP-AIR MIX (SEE NOTE b) Ws\Wsav  LBS/CU PFT 0.187 0.187 0.187 0.187
ABS VISCOS. VAP-AIR MIX INPUT (SEE NOTE c) u CENTIPOISE 0.019%0 0.0190 0.0190 0.0190
. D*2.09E-5 . # SEC/PT*2 3.972-07 3.978-07 3.97B-07 972-07
BARGE : - -
VGR*MAX ALLOW TRANS RATE INPUT BBL/HR 6250 6250 6350 6350
¢ OF VGR*MAX ALLOW TRANS RATE xtep - Fcg BBL/MR 1280 2500 3750 $000
* G*42/60 - GAL/MIN 7S 1750 2628 3500
° H/(7.48460) . CU PT/SEC .950 3.899 849 T7.799
SHORE COMNECTION
SETTING INPUT P2 PSIG -1.0 -1.0 10 -1.0
. J +14.7 . PSIA 13.7 13.7 13 ? 13.7
K*144 . PSPA 1972.8 1972.8 1972 8 972.0
VAP RECOV‘Y PIPING: SECTION I
INSIDE DIAMETER MPUT ID INCHES 7.901 7.981 7.901 7.9
: M/12 . FEET 0.6651  0.6651  0.6651  0.6651
INSIDE AREA 3.14159¢N*2/4 IA SQ PT 0.347¢ 0.347¢ 0.3474 0.3474
ROUGHNESS OF PIPE INPUT e FEET 0.00025 0.0001S 0.00015 0.0001S
LENGTH INPUT (SEE NOTE d) L FEET 200 200 280 280
AMALYSIS: SECTION I
VELOC.THRU VAP REC PIPING 1/0 v FT/SEC 5.61 11.22 16.84 22.45
COEPF. :HEAD LOSS, ENTRANCE INPUT KE 0.5 0.5 6.5 0.5
CORPY. :HRAD LOSS, BENDS INPUT (SEE NOTE e) KB 0.972 0.972 0.972 0.972
NO. OF BENDS INPUT N 9 9 9 9
CORPF. :HEAD LQSS, VALVE INPUT Kv 0.65 0.65 0.65 0.65
CORPF. : HREAD LOSS, EXIT INPUT x 0 ) 0 0
HRAD LOSS: ENTRANCE 5*(R*2/2+32.2) HE  PT PROD. (GAS) 0.245 0.978 2.201 3.912
HERAD LOSS: BENDS U*Tv (R*2/232.2) HB  FT PROD. (GAS) 4.279 17.116 38.512 68.465
HEAD LOSS: VALVE V* (R“2/2932.2) HV  FT PROD. (GAS) 0.318 1.2 2.861 5.086
HBAD LOSS: EXIT We (R“2/2¢32.2) HX  FT PROD. (GAS) 9.000 0.000 0.000 9.000
REYNOLDS NO ReN®*C/E*32.2 R 5.488+04 1.10B+05 1.64B«05 2.19E+0S
RELATIVE ROUGHNESS P/N e/D 0.000226 0.000226 0.000226 0.000226
MOODY DIAG PRICTION PACTOR INPUT £ 0.02174 0.01%48 0.01813 0.01748
HEAD LOSS: PIPE DD* (Q/N) * (R*2/2%32.2) HP  PT PROD. (GAS) «e.am 16.041 33,587 $7.570
HRAD LOSS: TOTAL X+YeZ+AASEE HL  FT PROD. (GAS) 9.318 35.407 77.160  135.033
VAP RECOV‘Y PIPING: SECTION II
INSIDE DIAMETER INPUT 0 INCHES 1.0B-14 1.0B-14 1.0B-14 1.0B-14
. M/12 . FEET 0.0000  0.0000 0.0000 0.0000
INSIDE AREA 3.14159°N"2/4 IA sQ T 0.0000  0.0000 0.0000 0.0000
ROUGHNESS OF PIPE INPUT e FEET 0.00015 0.00015 0.00015 0.0001S
LENGTR INPUT (SEE NOTE d) L FEET 0 0 0 0
MOD\LYSIS: SECTION II
VELOC.THRU VAP REC PIPING 1/0 v PT/SEC re0eCEROE Cetr G900 seneetece Gevevsen
COSPP. :HEAD LOSS, ENTRANCE INPOT KB 0 0 ] 0
CORFP. :HEAD LOSS, PER BEND INPUT (SEE NOTE e) B 0.000 0 600 0.000 0.000
WO. OP BENDS INPUT N 1.0B-11 1.0B-11 1.0B-11 1.0B 11
COBPP. :HRAD LOSS, VALVE INPUT Xv 0 o 0 o
COBPP. :HRAD LOSS, EXIT INPUT x 0 0 0 0
HEAD LOSS: ENTRANCE S*(R*2/2%32.2) HE  FT PRCD. (GAS) 0.000 0.000 0.000 0.000
HEAD LOSS: BENDS U*T* (R“2/2%32.2) HB  FT PROD. (GAS) 0.000 0.000 0.000 0.000
HEAD LOSS: VALVE Ve (R°2/2032.2) AV FT PROD. (GAS) | 0.000 0.000 0.000 0.000
HEAD LOSS: EXIT N* (R*2/2032.2) HX  PT PROD. (GAS) 0.000 0.000 0.000 0.000
REYNOLDS NO. ReNeC/E*32.2 R w/A w/A N/A n/A
RELATIVE ROUGHNESS P/W e/D 1.0B¢11  1.88+11 1.88+11 1.8B+l1
MOODY DIAG PRICTION FACTOR INPUT £ n/A /A H/AA u/A
HEAD LOSS: PIPB DD* (Q/N) ¢ (R*2/2%32.2) HP  PT PROD. (GAS 0.000 0.000 0.000 0.000
HEAD LOSS: TOTAL X+YeZ+AA+EE HL  PT PROD. (GAS 0.000 0.000 0.000 0.000
HEAD LOSS: GRAND TOTAL PF(I) + FF(II) HLtot FT PROD. (GAS 9.318 35.407 77.160  135.033
PRESSURE @ TANK (SEE NOTE f) Pl PSFA 1974.55 1979.44 1987 26 1998.11
. GG/144 . PSIA 13.11 13.78 13 00 13.08
HH-14.7 . PSIG -0.99 -0.95 -0 90 -0.02
(P1 - P2) / P1 (HR-K) /HH 0.1% 0.3% 0.7% 1.3%
(P1 -P2) /P1 < 10% 2?2 125 s 12s
{P1-P2) (11-3) pSI 0 0121 0.0461 0.1004 0.17s8

F-b

100
PERCENT
VGR *MAX

TRANSFER
RATE

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
7.94%
0.000
2,74B+05
0.00022¢
0.01695
87.268
208.305

1.0B-1¢
0.0000
0.0000
0.00015
0

0.000
1.08B-11
=}
3
0.000
0.000
0.000
0.000

N/A
1.88+11

N/A
0.000
0.000
208.305
2011.0¢
3.9
-0.73

1.9%
YBS

0.2711



A FOR TRANSPER RATE VS PRESSURE DROP

NOTES ;
a.

CRUDE OIL, AND BENZENE, FRESSURE DROP
REMOTE CARGO TANK TO THE VBSSEL VAPOR
CENT CARGO VAPOR AND AIR MIXTURE. PER
THE MIXTURE IS 50/50 BY VOLUME, THE SPEBCIPIC
S:
/ (N v MWair ) WHERE
MMair = MOLECULAR WEIGHT OF AIR
MMcargo = MOLECULAR WEIGHT OF CARGO VAPOR
o) / mMair
IN TERMS OF SPECIFIC GRAVITY IS:
2
CITED ABOVE, THE SPECIFIC GRAVITY OF THE MIX CAN BE DETERMINED AS:
WHERE
15 « AIR WEIGHT DENSITY, BOTH AT 115 DEG F.

THB

(I.E.,
WEIGHT

), AND T

THTa 1185

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 @ Pl AND Ws2 @ pP2).
THE PRECISE VISCOSITY OF THE CARGO VAPOR-AIR MIXTURE IS NOT KNOWN;
HOWEVER, THE VISCOSITY OF AIR @ 100 DEGREES P IS 0.019 CENTIPOISE
(SEB CRANE T.P. 410 (PAGE A-5).
. ASSUMPTION THAT THE VISCOSITY
F AIR AT 100 DEGREES F IS

FOR REFERENCE AND COMPARISON, REPRESENTATIVE VALUES OF ABSOLUTE
(DYNAMIC) VISCOSITY OF VARIOUS HYDROCARBON VAPOR AND NATURAL
GASES MAY (PAGE A-S).

*LENCTH® MOST REMOTE CARGO TANK VAPOR

IMLET AND ION, AND IS ESTIMATED

CONSERVAT

BEND HEAD LOSS ASSUMES oTY LoSss QT Loss
SECTION I: COEFF CORFF.
TEE (THRU RON) 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 N/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 TANK TO VESSEL VAPOR SHORE CONNECTION

BARGE:

C9009: CONOCO, INC.; =7027% AND *7028°

MAX DESIGN WORKING PRESS

DESIGN TEMPERATURE

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

VALVE LOSS (Kv)

EXIT LOSS (Kex)

PIPING SECTION II.

I MOST REMOTE CARGO TANK OUTLET TO SHORE CONN

DISTANCE ENROUTE TO PV
ENTRANCE LOSS (Ke)
BEND LOSS (Kb)

VALVE LOSS (Kv)

EXIT LOSS (Kex)

CARGO VISCOSITY

10
11.
12.

PRESDRP1

MOLECULAR WEIGHT OF CARGO
VAPOR
® 115 P
® 115 F
Re 115 F
® 115 F
15 F & SHORE CONN. PRESS.

VAPOR-AIR WBIGHT DENSITY ® 115 P & SHORE CONN. PRESS
VAPOR GROWTH RATE (SEE ALSO NOTE NO. 14)

LIQUID TRANSFER RATE

VAPOR-AIR MIXTURE FLOW RATE

RBQUIRED AIR EQUIVALENT FLOW RATE

TABLE IV: INPUT DATA & NOTES

—.—-> 15.7 PSIA
-~-->I.D. 7.9681 IN
AREA 0.347 PT"2
280 PT
0.5
QTY LOSS COEF  TOTAL
TEE (THRU RUN) 3 0.60 1.600 90 DEG EL L.R.
TEE (THRU BRANCH) 3 1.80 5.400 90 DEG EL
OTHER 0 0.75 0.000 4S5 DEG BL L.R.
TOTAL: 9 AVG; 0.972
QTY LOSS COEF  TOTAL
GATE . 0 0.19 0.000
BUTTERFLY - 1 0.65 0.650
OTHER . 0 N/A 0.000
1 AVG: 0.650
0
NOM I.D. N/A IN ----_ >I.D. 0.000 IN
ROUGHNESS 0.00015 AREA 0.000 FT*2
0 FT
0
QTY LOSS COEF  TOTAL
TEE (THRU RUN) 0 0.60 0.000 90 DEG EL L.R.
TEE (THRU BRANCH) 0 1.80 0.000 90 DEG BL
OTHER 0 0.75 0.000 45 DEG EL L.R.
TOTAL: 0 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
[}
0.019 CP ---.> 3_97p-07 LB SEC/FT*2
OBTAIN FROM REFERENCE SOURCE 13
SGv (CARGO MW / AIR MW), OR FM REF. SOURCE
Pv,11S OBTAIN FROM REPERENCE SOURCE
Pt.115 EST’D TO BE SAME SHORE PRESS (Ps/c)
Vv,11S  Pv,115 / pt,115
Va, 115  (Pt,115 - pv,11s) / Pt, 115
Wa, 115 MWa * Ps/c Mia ~ MOLEC. WT. OF AIR

208.97
10.72 (460+T)
Wv-a, 11§ (‘SOV.W,IIS)OVI,115]'(0.00‘7'?./0)
VGR ESTIMATED TO BE 1 + (0.25+Pv,115/12.5)

Q1 14
Qv-a Q1 * VGR
Qa Qu-a*®(Wv-a,115/Wa,115)" . g 1s

I PERCENT OP MLTR:

LA 2 N S

QTY LOSS COEFPP TOTAL
1 0.7 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

COLLECT'N SYS. CARGO CATBGORIES
ADD’L VCS REQMNTS ABOVE THOSE
BENZENE, GASOLINE & CRUDR OIL

. POLYMERIZES

- HGHLY TOXIC

B

UsScaQ v
1.

g8

IS wn

VAR = 1.25 FOR GASOLINE, CRUDE OIL. AND
BENZENE.
NF/NC = NON- FLAMMABLE /NON - COMBUSTIBLE



BARGE : C9809: CONOCO, INC.; *7027¢ AND ®7029e

(SEE "TABLE IV®" FOR APPLICABLE CONDITIONS)

CARGO

46 CPR SUBCHAPT O, TABLE 151

LUTION

OLN (70% OR LESS)
(28% OR LESS NH3)
TAR FRACTION)

(W/10% BENZENE OR MORE)
OR MORE)
0% BENZENE OR MORE)

0-BUTYL ACRYLATE

BUTYL ACRYLATE (SEE I1S0- ¢ N- BUTYL ACRYLATE)
BUTYL MEBTHACRYLATE ’
iso-BWRALDEIHY‘DE

n-BUTYRALDEHYDE
B}
N-)
ON
CHLOROPORM
D
OLVENT
)
5% PHENOL (SER CRESOLS (ALL ISOMERS)
PHENOL (SEB PHENOL)
SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC
CYCLOHEXANONE
CYCLOHRXYLAMINE

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

ER

SOLUTION
SOLUTION
SALT SOLUTION

DICHLOROPROPENE, DICHLOROPROPANE MIXTURES
2.3-D!m0PROPIONIC ACID
DIETRANOLAMINE

DIETHYLAMINE

OIETHYLENETRIAMINE

DIETHYL ETHER, SEE ETHYL ETHER

DII

DI1SOPROPANOLAMINE

H-2

Beuromxn

§EE&EEBBBEQSE&88322223952555SE%ESEEEESEEEEEEEEE

SEEFEEENg5IE

TABLE V: SUMMARY OF PRESSURE DROP PROM MOST
MCMGOTMNMSHOHCMMW

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

1,000 2,000 3,000 4,000 $,00¢C
(BBL/  (BBL/  (BBL/  (mBL/  (pBL/
HR) HR) HR) HR) HR)

0.004 0.014 0 030 0.082 0 080
0.004 0.014 0 030 0.051 0 079
0.003 0.013 0 o028 0.048 0 07¢
0.004 0.013 0 029 0.050 0 077
0.00s 0.019 0 042 0.071 0 109
0.003 0.013 0 028 0.048 0 074

0.003 0.013 0.028 0.048 0.074

0.008 0.028 0.062 0.108 0.166
0.008 0.029 0.063 0.109 0.168
0.008 0.029 0.063 0.109 0.168
0.008 0.029 0.063 0.109 0 168
0.004 0.015 0.032 0.055 0 084
0.004 0.014 0.030 0.082 0 08¢
0.004 0.015 0.032 0.058 0 084
0.004 0.014 0.030 0.052 9073
0.007 0.028 0.061 0.106 0 163
0.007 0.028 0.061 0.106 0.163
0.008 0.028 0.062 0.107 0.165
0.008 0.028 0.062 0.107 0.165

0.004 0.015 0.032 0.056 0.08¢

0.004 0 013 0.029 0.050 0 078
0.003 0 013 0.028 0.048 0 074
0.003 0 013 0.028 0.048 0 074
0.004 0 013 0.028 0.048 0 074

0.004 0.013 0.028 0.048 0.074

0.004 0.016 0.03s 0.060 0 093
0.003 0.013 0.028 0.048 0 074
0.004 0.014 0.031 0.053 0 082
0.003 0.013 0.028 0.048 0 074
0.004 0.013 0.028 0.049 0 075
0.011 0.042 0.092 0.161 0 247
0.004 0.013 0.028 0.048 0 074
0.009 0.032 0 071 0.123 0.190
0.008 0.029 0 064 0.111 0.171
0.009 0.032 0071 0.123 0.1%0
0.003 0.013 0.028 0.048 0.074
0.004 0.014 0.031 0.054 0.083
0.003 0.013 0.028 0.048 0.074
0.004 0 014 0.031 0.053 0.082
0.003 0 013 0.028 0.048 0.074



TABLE V: SUMMARY OF PRESSURE DROP FROM MOST

REMOTR CARGC TANX TO VAPOR SHORE COMNECTION
BARGE : C9809: COROCO, INC.; <7027¢ AND ®702¢"

20.0% 40.0% 60.0% 80.0% 100.°¢
MAX MAX MAX MAX MAX

OCTYL NITRATES (ALL ISOMERS)

o 0.004 0.014 0.030 0.053 0.0812
LETM 0.003 0.013 0.028 0.048 0.074
PENTACHLOROETHANE

1, 3-PENTADIENE

A 0.014 0.081 0.112 0.197 0.304
PERCHLOROETHYLENE (SAME AsS TmAQMROmYLENE)
PHOSPHORIC ACID

¢ 003 0.013 0.028 0 048
0 003

[=]

.074
ISOCYANATE .013 0.028 0 048 0.073

ION (SEE cavsTIC POTASH SOLUTION)

€ LIUID LIQUID LIQUID LIQUID LIQUID
W TRANSP TRANSP TRANSP TRANSP TRANSF
(SEE "TABLE IV* FOR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATE
I (LW®) (MR L) MR TR
s
1,000 2,000 3,000 4,000 5,000
CARGO (B8L/  (BBL/  (BBL/  (BBL/  (BAL,
HR) HR) HR) HR) HR)
DIA  0.006  0.022  0.048 0.085 o0.130
DAC  0.004  0.013  0.028 0.049 ¢.976
DB 0.004  0.04 0.030 0.052 o 079
DMP  0.004  0.013  0.029 0.050 0. 076
DOX 0.004  0.017  0.03¢ 0.062 0. 096
DA 0.006  0.026  0.03 0.062 0. 095
MEA  0.003  0.013 0,028 0.048 0. 074
EAC  0.005  0.028  0.038 0.067 0. 103
BAN  0.008  0.032 0,070 0.121 0.187
BBA 0.004  0.036  0.034 0.059 0. 091
ECC  0.00¢  0.034 0,031  0.054 0. 0s2
ETC  0.003  0.023  0.028 0.048 0.073
EDA  0.004  0.034  0.030  0.052 o 29:
EDB
EDC 0.006  0.023  0.050 o0.086 o0.13:
EGP 0.004  0.015  0.032 0.085 g oss
EAI 0,003 0.013  0.020  0.048 0. 074
ENB  0.004  0.014  0.030 0.081 0. 075
ETM  0.004  0.016  0.034 0.058 o 090
BPA  0.004  0.013 0,028 0.045 0. g7
Fes
PMS  0.003  0.013  0.028 0.048 0 974
FMA - 0,006  0.035  0.032  0.056 g gas
FFA  0.004  0.013  0.028 o0.045 o gus
GTA
HMC 0003 0.013  0.028 0.048 0.07¢
B 0004 0.023  0.028 0.049 0. 075
HCS
N-)
IFR  0.019  0.072  6.158  0.277 ¢.428
KRAFT FULPING LIQUORS (PREE ALKALZ CONTENT >« 3%) (INCL'G: BLACK, GREEN OR WHITE) KPL
MESITYL OXIDE MSO 0 004 0 014 0.031  0.05¢ 0.083
METHYL ACRYLATE MAM 0006 0022 0.047 0.082 0 126
MCK 0003 0013 0.028 0.046 0 074
MOE 0004 0013 0.028 0.049 .05
MEP 0004 0013 0.029 0.050 o o7
M8 0.005  0.018 0038 0,065 0.103
alpha MPR  0.004  0.014 0030 0.0s2 0 080
-METHYLSTYREND MSR  0.004 0.014 0030 0.052 g¢.080
MORPHOLINE MPL  0.004  0.04 0031 0.054 0. 0g3
WITRIC ACID (70% OR LESS) D
NITROPROPANE (-1, OR -2) NPM  0.004 0.015 0.032  0.056 0.086
oNE
oLM
PCE
POE
PER
PAC
PEB
PPI

(=]

MPA  0.004 0 013 0.028 0.04¢8 0 074
PROPANOLAMINE (iso-, a-) PAX  0.004 0 013 0.028 0.048 0 074
PROPIONIC ACID PEA  0.004 0 013 0.029 0.050 0 07s
1s0-PROPYLAMINE IPP  0.017 0 063 0.138 0.241 0 373
iso-PROPYL ETHER IPE  0.008 0 031 0.068 0.119 0 183
PYRIDINE PRD  0.004 o 015 0.033 0.057 0 087
SODTUM SAU
SODTIUM 50% OR LESS) sSDD
SCOIUM 0% OR LESS) SDL
SOoITM (SEE CADSTIC SODA SOLUTION)



TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
BARG) CARGO TANK TO VAPOR SHORS CONNECTIOM
B: C3009: coNoco, INC.; *7027° maD *7020° KooTE

20.0% 40.08% 60.0% 00.0%  100.0%

MAX MAX MAX MAX MAX

€ LIQUID LIQuID LIQUID LIQUID LIQUID

H TRANSF TRANSF TRANSP TRANSF  TRANSP

(SEE *TABLE pve FPOR APPLICABLE CONDITIONS) R RATB RATE RATE RATE RATE

(=]

. 006 0.024 0 0s2 0.091 0.140
0.003 0.013 0 028 0.048

o

.074

0.007 0 02¢ 0.056 0.098 0 151
0.004 0 013 0.028 0.049 0 075

I W) LT e owm) oo
s
1,000 2,000 3,000 4,000 ,000
CARGO (BBL/  (BBL/  (BBL/  (BBL/  (mBL/
L HR) R) ) ®R) R
T L R L T Pap
sip
ssH
381
PPM) oy
TS
STY 0.004 0.014 0.030 0 052 0.079
SPA  0.003  0.013  0.028 0 048 0. 07
SAC  0.003  0.013  0.028 0 048 o 073
TEC
TP 0.003 0.013 0 028 0.048 0.073
THFP 0.008 0.020 0 044 0.076 0.117
™™ 0.004 0.016 0 03s 0.060 0.093
L 0.007 0.024 0.053 0.092 0 142
TN 0.004  0.013  0.025 0.050 o gre
TBA 0.003 0.013 0.028 0.048 0 074
TEN 0.005 0.019 0.041 0.071 Q 110
TET 0.003 0.013 0.028 0.048 0 074
UAS
0.006 0.024 0 052 0.093 0.140
va
VAL
VBL
vaM
VNT

PRESDRP1

H-y



BARGER: C9909: CONOCO, Inc. ; "7027* AND *702¢°

(SKE °TABLE rve FOR APPLICABLE CONDITIONS)

CARGO

SOTYL ETMER (n-)
QXIDE (1,2-)

QARBOLIC ACID

DECANOIC AcID

STHAROL (gee ethyl alcohol)
FTHYL BROMIDE

FTEYL TERT-BUTYL ETHER
ETEYLAMING

ETRYLMERCAPTAN (SAME AS RTHANETHIO

ETHYLFPERNOL

FORQLDERYDE SOLUTION (50% or MORE), METHANOL MIXTURES

EYDROSLFIDE

Ibaxxs

ISOBUTYL ACKTATE

LSOPRENE, PENTADIENE MIXTURE
-PROPYL ALCOHOL

LADRIC ACTID

METRACRYLONTTRILE

METRANOL

PREsORPY

w\

e xn

opp

JBE%

[
o

nE

§ B % 330233939929920533 &

35 AgE

5§ §E

TABLE V: STMMARY OP PRESSTRE DROP FROM MOSS
REMOTE CARGO TANK TO VAReR SHORE CONNECTIOM
20.0% 40.0% 60 ot 80.0% 100 v
MAX [SANY X MAX MAX
LIQUID  LIQuid LIQUID LIgQUID LIQuIC
TRANSF  TRANSP TRANS?  TRANSF TRANSF
RATE RATE RATE RATE RATE
(MLTR) (MLTR) (MLTR) (MLTR) (MLTR
1,000 2,000 3,000 4,000 S,002
(BBL/ (BBL/ (88L/ {BBL/ (BBL/
“HR) HR) KR} HR) HR)
0.009 0.032 0.071 0.123 0.19¢
0.008 0.019 0.042 0.073 0.1:12
0.006 0.02¢ 082 0.0%0 0.13s
0.004 0.015 .032 0.056 0.08¢
0.008 0.028 0 062 0.108 0 1le
0.003 0.013 0 028 0.048 0 07
0.003 0.013 0 02¢ 0.048 0 074
Q.004 0.013 0 o028 0.049% 0 078
0.004 0.014 0.030 0.053 0.0a:
0.008 " o0.031 0.068 0.118 0.182
0.004 0.013 0.028 0.048 2.0%¢
0.004 9.013 3.028 0.048 3.0
0.003 0.013 0.028 0.048 0.07%4¢
0.003 0.013 0.028 0.048 0.074
0.004 0.014 0.030 0.051 0.07%
0.004 0.014 9.030 0.0851 0.073
0.004 0.013 0.028 0.049 0.07%
0.004 0.014 0.031 0.054 0.08:
0.003 0.013 0.028 0.048 0.0°¢
0.003 0.013 0.028 0.048 0.074
0.004 0.016 0.035 0.060 0.09:
0.004 0.018 0.033 0.0s7 0.08"
0.003 0.013 0.020 Q.048 0.074
0.008 0.028 0.062 0.108 0.157
0.0112 0.040 0.088 0.185 0.23%
0.003 0.013 0.028 0.048 6.072
0.004 0.013 0.020 0.049 Q.07
0.003 0.013 0.028 0.048 0.0%
0.004 0.013 0.029 0.080 0.07%¢
0.007 0.026 0.087 0.099 0.152
0.024 0.0%0 0.199 0.348 0.833
0.007 0.026 0.056 0.097 0.143
0 003 0.013 0 028 0.048 3 074
0 o00s 0.017 0 03¢ 0.063 0 097
0.004 0.014 0.030 0.052 0.079
0.00s 0.017 0.037 0.064 0.098
0.00% 0.018 0.039 0.068 0.10s



TABLS V: MYOPWROPHMW

ABOTE CARGO TANK TO VAPOR SHORE CORNZCTION
BARGE : C9909: COmOCO, 1NC. ; “7027° N 79240

20.0% 40.0% 60.0% 80.0%  100.0%
MAX MAX MAX MAX s

C  LIQUID LIQUID LIQUID LIQUID LI1QU1D

H TRANSP TRANSP TRANSP TRANSP TRANS?P

(SEE "TABLE Ive POR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATZ
b4 (MLTR) (MLTR) (MLTR) (MLTR) (MLTR)

S

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

CARGO : 8L/ (BBL/  (mBL/ (pmr, (BBY/

) HR) ) . m) ™Y

“ecccescanaa '.'.---.-..---
MIXTUREZS

0.00s 0.018 0.040 0.070 0.107
0.004 0.013 0 029 0.048 0.07¢
0.004 0,013 0 028 0.049 0.07s
0.003 0.013 0 028 0.048 0.0%
0.001 0.013 0 028 0,048 0.9074
MIXTURE 0.004 0 015 0.033 0.05¢ 0.ca7

§ % PUBERIIEILED 8§ A

2-003 0013 0.028  0.0g5 g go
0-012 0045  0.099 9173 4 39
2-010  0.036 0079 g.137 4,4,
0.00  0.013 0028 g pq9 0.075
0.004  0.03¢ 0031 g g5, 0.081
0.010  0.036 0079 o ;35 0.213
0.003  0.022 0026 . oqs 0.06%
0.008  0.029  0.063 g ;99 0.168

SODIMM SULFIpE (SOLID IN WATER) SDs
STYRENE STY 0004 0.014  0.030 g.pss 0.079
SIX 0004 0.014  0.030 o os3 0.079

STT
(1,2,3,5.) ITB 0.006  0.013 0028 g oq9 0 076
TLI  0.003  0.033 0025 o gqg 0 074
.2,4-) T®  0.004  0.013 0028 g pep 0 074

SALT OF 2, 4-DICHLOROPRENOXY AcETIC ACID soL'N

TPR
UDA 0003 0013 0028 .04 0.073
HFN 0006 0024 0052 g g9, 0.242

HG



TABLE V: MYO'WMPMW

REMOTE CARGO TANK TO VAROR SHORE COMNMECTION
BARGE : C9809: CoNoco, INC.; *7027* avD *7028"

20.08 40.0% 60.0% 80.0% 100 Ct

. MAX MAX MAX MAX X
C LIQUID LIQUID LIQUID LIQUID LIQUID
H TRANSP TRANSF TRANSP TRANSP TRAMSF
(SEE *TABLE IV* POR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATE
I ) @™ ) o) (MLTR)
s
1,000 2,000- 3,000 4,000 $,000
CARGO (pBL/ (BBL/ (88L/ (88L/ (BAL/
R) W) ) HR) )
ceeressccea Seeeccccemccaanas P00 oo ... caceane
46 CTR SUBGAPTER D, TABLE 30.25-1
- - L1 oa
Acetone ACT 0.000  0.028 0.062 0107  0.166
Acetophencne ACP  0.004 0.014 0.031 0 054 0.003
ALE
ALY
AKB
ABS
AEC  0.00% 0.019 0.042 0 073 0.112
NL  0.004 0.014 0.030 0.052 0.079
IAT  0.004 0.014 0.030 0.082 2.279
AI  0.004 3.013 9.029 9.050 LD
AAN  0.004 0.013 0.029 0.050 0.377
MI
APM  0.004 0.013 0.029 0.050 0.077
ASE  0.004 0.013 0.029 0.050 0.077
NZ
ANMYL ALCOHOL, (igo-) I 0.004 0.013 0.029 0.050  0.577
Ayl Methyl Ketone MK
Amyl Tallate
Asphalc ASP
ASPHALT BLENDING STOCKS: Roofers flux ARF
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 0.378

Bicyclie Terpenel Polyamide salt

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

Butane Mz
BOL
BAX  0.004 0 0l1¢ 0.031 0.054 0.083
BCE  0.004 0 01§ 0.032 0.056 0.286
BTA  0.00s 0 017 0.037 0.064 0.998

0.004 0 014 0.031 0.054 0.002

IAL 0.004 0 01¢ 0.031 0.054 0.082
AN 0.004 0 014 0.029 0.051 0.078
BAS 0.004 0.018 0.032 0.056 0.28¢
BAT 0.00s 0.018 0.039 0.067 0.103
-1 0 0.003 0.013 0.028 0.048 0.97¢4
BN

Butylens Glycol BUG

1,3-Butylene Glycol, SEE BUTYLEWE GLYCOL

Rutylang Polyglycol, SER BUTYLENE GLYCOL

iso-Butyl Pormate

a-Butyl Pormate

Butyl Hepeyl Retone REX

Butyl Methyl Ketone, SEE METHYL BUTYL XETONE

Butyl Stearace

Butyl Toluene BUR 0.00¢ 0.013 0.028  0.04% g.p7s

Wtyrolactone (gamma ) BLA



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

(SEE °TABLE IV® POR APPLICABLE CONDITIONS)

QArGo

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) Phchalates

Dibutyl Carbinol

Dibucyl phehalate (ortho-)

Dicycloponudiene, SEB 1, 3-CYCLOPENTADIENE DIMER (MOLTEN)
Diethylbenzene

Diglycidyl Ether of Bisphenol A
Dibeptyl Phthalate

Dihexyl Phthalate
Diisocbutylcarbine]
Diisobutylene

Diisobutyl Ketone

Diiscbutyl Phthalate
Diisodecyl Phcthalate
Diisononyl Adipate

Diisonorryl Phchalace
Diiscocytl Phchalate
Diisopropylbenzene (all isomers)
Di{sopropyl Naphthalene
T‘methyl Adipate

K-

3

§XEEYE EEE BEvEZEEpES 928 23

o
-
Q

EERL IV EEREEEETEE

TABLE V: SUMMARY OF PRESSURE DROP PROM MOST
MMTM!NVWMWG

20.0% 40.0% 60.0% 90.0% 100.3t
[XASIY 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/ {aaL/ (BAL/ (B8L/
HR) HR) HR) - ER) 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 0.081 0.273
0.004 0.013 0.028 0.049 0 075
0.004 0.013 0.028 0.049 0 073
0.003 0.013 0.028 0.048 0 974
0.003 0.013 0.028 0.048 0 073
0.004 8.013 0.028 0.049 3 73
0.003 9.013 9.028 0.048 3. o74
0.003 0.013 0.028 0.048 0 07¢
0.003 0.013 0.02¢ 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 Q9 020 0.049 0.07s
0.003 0.013 0 028 0.048 0.07¢
0.003 0.013 0 o2s 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 o029 0.050 0.07
0.004 0.013 0.020 0.048 0.07%



TABLE V: SUMMARY OF PRRSSURE DROP FROM MOST

REMOTE CARGO TANK TO VAPOR SHORE COMNECTION
BARGE:  C9809: comoco, INc.; +7027e AND “703¢°

30.0% 40.0% 60.0% 00.0%  100.0%

MAX MAX MAX X MAX
€ LIQUID LIQUID LIQUID LIgump LIquid
H TRANSP TRANSP TRANSP TRANSP  TRANSF
(SEE “TABLE IV* POR APPLICABLE CONDITIONS) R MATE RATE MTT RATE RATE
I (TR)  (MTR) 0RTR) GLTR) TR
s
1,000 2,000 3,000 4,000 5,000
rgo (8BL/  (BBL/  (BL/  (aBL/  (sBL/
) HR) ) ) HR)
"."-"-"""'-: -------- ..-:-.Q.Q ----------- teecncsnans "'-........-..--.-.---.-~-.-.-.-.--. ............
DGt
DTL  0.003  0.013  0.020 0.048 .07
o
.3-diol o1
psE
DIF  0.004  0.013  0.028 g.048 0.074
DOP 0003  0.013 0.028 0 o8 0,073
OPN 0004 0013 0.028 o043 o075
Dipbenyl DIL 0003 0013 0.028 0048 o 074
Dipheny], Diphenyl Bther mixture DO 0 003 0 013 0.028 0 048 0.074
Diphenyl Bther DPE 0003 0013 0.028 0 0¢8 o 07¢
poe
DG 0.006  0.013  0.020 0.049 0.07s
DGY
DPY

0.005 0.018¢ 0.040 0.069 0.106
0.005 0.018 0.040 0.069 0.106

Dodecene (all iscmers)

Dodecylbenzene -

Dodecyl Pheno)l

Orilling mud (low toxicity} (if flammable or combustible)/
Epoxylated linear alcohols, Cli-Cis

Bthane

2-Bthoxyethano]

2-Bthoxyethyl Acetate

Bthoxylated alcohels, C11-C1S,SEE THE ALCOHOL POLYETHOXYLATES
Ethoxy Triglycel (crude)

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

0.003  0.013 0.020 0048 0 073
Bthyl Acetate 0.006  0.023  0.050 0 087 o 133
Ethyl Acecocacecate 0.004  0.013 0.029 o0 050 o o717
""Y: mt;:’“mm 0.004  0.016  0.035 0 061 0 094
"‘""i ::::: 0.004 0014 003 0.083 o.082
"""1 g 0.004 0013 0020 0.045 0.07%
m"l tyzace 0.004 0 016 0 03¢ 0.058  0.090
Fthyl Cyclohexane 0.004 0 014 0 031 0.053 0.081

Ethylene
Sthylene Carbonate

Ethylene Glycol 0.003 0.013 0.028 0.048 0.073

0.004 0.013 0.029 0.049 0.07s

0.003 0.013 0.028 0.048 0.074

0.003 0.013 0.020 0.048 0.074

0.003 0.013 0.020 0.048 0.074

8 H35% 2pE@Y  BEER 33P9IEESDY BEY BUBEEREIES



TABLE V: SUMMARY OF PRESSURE DROP FROM MOGT
ABDOTE CARGO TANK TO VAROR SHORE COMNERCTION
BARGE ; C9809: conoco, INC.; %7027« N® *7028*
20.0% 40.0% 60.0% 00.0% 100.0¢
X MAX MAX MAX MAX

C LIID LIQUID LIQUID LIeud LIQOID
H TRANSP TRANSP TRAMS? TRANS? TRANSP
(SER "TABLE IV FOR APPLICABLE CONDITIONS) R mrE RATE RATE RATE RATE
I ML) (MLTR) 0T pmR) @R
s
1,000 2,000 3,000 4,000 5,000
(BBL/ (BBL/ (BBL/ (39L/ (BBL/
HR) MR) HR) m) HR)
EHA  0.00¢ 0.013 0.029 0.050 0.07
EHO
BX 0.003 0.013 0.026  0.048 0.07¢
PHTHALATE) o
BT
EPR  0.004 0.016 0.035  0.061 0.094
ETE  0.004 0.014 0.029 0.051 0.078
Patty acid (saturaced, C13 and above)
Patty acid Anides
Pormamide . PAM  0.003 0 013 0.020 0048  9.074
Purfuryl Alcohol FAL  0.004 0013  0.028 g o4 0.074
Gas ©0il, cracked Goc
GAK  0.014 0.052 0 114 0.200 0.309
GRF  0.014 0.052 0 114 0.200 0.309
T 4.23 grams lead Per gallon) GAT 0.014 0.082 0 114 0.200 0.309
4.86 grams lead Per gallon) Aviation GAV  0.014 0.052 0 11¢ 0.200 0.309
6Cs  0.014 0.052 0 11¢ 0.200 0.309
GPL  0.014 0.052 0114 0.200 0.309
GSR  0.014 0.052 0114  0.200 0.309
GR  0.003 0.013 0.020  0.048 0.073
» SEE GLYCIDYL ESTER OF TRIDECYY ACETIC AC
GLT
OF TRIDECYL ACETIC ACID
Heptadecane
Beptane (all isomers) (METHYHEXANE) BX 0.005 0.019 0.042 0.071  0.113
SEPTANE (N-) HPT 0.005  0.015  0.061 0.071 0.110
Heptanoic acid KEP  0.003 0.013 0.020  0.048  0.07¢
Reptancl (all iscmers) RIX 0.004 0.013 0.028 0.048 0.07¢
UEPTANOL BTN 0.004  0.013  0.028 g.048 0. 07¢
Heptene (all isomers) HPX 0.005 0.020 0.043 0.075 0.115
NEPTENE (1-) B 0.005 0020 0.042 0.074  o0.114
Heptyl Acetate HPE 0.004 0.013 0.028 0.049 0.07s
aTS
S  0.008 0.029 0.064 0112 9 172
HXA  0.008  0.029 0.066 0112 ¢ 172
Hexanoic acid EXO  0.003 0.013 0.026 0048 0 074
Bexanc] HXN  0.004 0.015 0.033 0057 o oss
Hexane (all {somers) HEX 0.008  0.031  0.069 0120 o 184
HRYEWR (1-) HXB 0.009 0.032 0.070 0122 o 188
HEXENE (2-) EXT 0009  0.032  0.070 0122 o 1ag
hyl Acetatce HAR
G 0003 0.013 0.028  0.048  ¢.073
HRA
P
I 0 003 0.013 0020 0048 g.074
JPO 0004  0.013 0029 0049 .076
JPT 0012  0.046 0100 0175 9.370
JET FURLS: JP-4 JPP 0 006 0.023 0050 0086 0.133

H-10



TABLE V: SUMORY OF PRESSURE DROP PROM MOST
0 v, CTION
BARGE:  C3005: CONOCD, InC.; *7027+ aup 203¢° ADOTE CARGO TANK 70 VAPOR SHORE COMNE:
30.0v  40.0v  60.08  p0.0v  100.0v
X MAX X x MAX
C LQUID LIQUID LIQUID LIQUID Lrguip

H TRMANS? TRANSP TRANSP  TRANSP  TRANSF
(SEE *TABLE Iv* FOR APPLICABLE CONDITIONS) R RATE RATE RATE RATEZ RATEZ
I (MLTR) (MLTR) (MLTR} (MLTR) (MLTR)
s
1,000 2,000 3,000 4,000 $,000
CARGS: (88L/  (MSL/  (L/  (mBL/  (mBL/
W) HR) HR) HR) HR}
e, T e e ecescseesss “esanm. Cecsvsmccsnsneccnna ..'--..-.-......-.' ------- “mscmcscnavae resessnaea
JET PURLS: JP-s (Kerosene, heavy) 0.07s
JET rumLs. JP-8 m 0.004 0.013 0.02¢ 0.049 .
Karosene
L ic acid KRS 0.004 0.013 0.029 0.080 0.076
Lard
s
MSE
3- 1
3- tate
1- Acetate
: SEE TRIETHYLENE GLYCOL METHYL ETHER

0.007 0.02s 0.054 0.094 0.144
0.005 0.017 0.03¢6 0 063 0.097

0.004 0.014 0.030 0 0s2 0.080
0.004 0.01¢ 0.030 0 052 3.079

0.004 0.015 0.033 0.057 0.087

RERIRBRNE ZEREENN3E 3

0.004 0 016 0.034 0.059 Q¢ 092
0 006 0 021 0.045 0.079 0 121
0 013 0 651 0.111 0.194 2 300
0 004 0 013 0.028 0.049 0 078
0.004 0.015 0.034 0.0S58 0.090

MA  0.003 0.013 0.028 0.048 0.074
2-METHYL- 1 - PENTENE
,_m.:_m MPE  0.007 0.027 0 0S8 0.102 0.156
; MIX  0.009 0.033 0 072 0.125 0.192
l-lllthyl-z-l’yrrol:.done Y
Methyl Tert-Butyl Ether (MTBE)
Matolachlor g 0.003 0.013 0.028 0.048 9.074
ineral spirits MIS  0.004  0.013  0.029 0 050  g.977
MyTcene e

0.004 0.013 0.029 0 050 0.07M

0.004 0.013 0 029 .050 0 076
0.004 0.013 0 029 0.0s0 0 077
0.004 0.013 0 029 0.050 007

o

MAPNTHA: Stoddard s0lvent

NAPHTHA: Varnish makers‘’ and painters’ (75%)

Naphthalene Sulfonic acid-romldehydc Copolywmer Sodium sale luei
paiy solution

Ronane (all isomers) .004 0 014 0.029 0 o051 0.078

Monanoic acid (all : s) 0.004 0 014 0.029 9 0s1 0.078

Nonancic, Tridecanoic acid aixture
Nonene

REBQ BEENFIRYS

) 0.004 0 014 0,030 0 052 0.079
Noexyl lleohoil. (all isomers) 0.004 0 013 0.028 0 049 0.07s
woarrL ml. (i;o-) 0.004 0 013 0.028 0 049 2.078
NOMYL ALCOHO 0.004 0 013 0.02s 0 049 0.07s

Roayl Methacrylate Monomer

H-it



BARGE: 9009 CONOCO, INC.; °7037° AND *7020°

(SEE °*TABLE IV®* PoR APPLICABLE CONDITIONS)

QRGO

------.-.---.---.-l----..-----..-o---- -
Nonyl Phenol

Nonyl Phenol Poly((-u)othoxylatu
Bonyl Phenol sulfide (90% or less)

¥oxious liquid, ¥.0.s. (17) ("Trade name,* contains®principal components®) ,
¥on -Noxious liquid, §.0.5. (19) (*Trade nama,® contains principal components®),

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

Octanoic acid (all isomers)
Octanol (al} iscmers)
OCTAMOL
Octene (a]] isomers)
(1-) .
Octyl Acetate
Octyl alechol liso-, n-) (all isomers), SEB OCTANOL (ALL ISOMERS)
OCTYL ALCOROL

OIL, EDIBLE: Maize
OIL, EDIBLE: Mustard seed
OIL, EDIBLE: Hutmeg Butter
OIL, EDIBLE: Olive
OIL, EDIBLE: Pala

OIL, EDIBLE: Sesame

OIL, EDIMLE: Soya bean .
OIL. EDIBLE: Sunflower, SEE SUNFLOWER SEED
OIL, EDIBLX: Sunflower seed

QIL., EDIBLE: Tucum

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

OIL, EDIBLE: Walnut

OIL, FUKL: ¥o. 1 (RKerosene)
QIL, FURL: No. 1-

OIL, FURL: ¥o. 2

OIL, FURL: Mo. 2-D

OIL. FURL: Mo. 4

OIL, FURL: ¥o. S

OIL, FURL: MWo. 6

OIL, MISC: Abeorpticn

OIL, MISC: Aliphatic
PRESDRP1

H-12

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

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)
S

1,000 2,000 23,000 4,000 5,000
(BBL/ (88L/ (BBL/ (BBL/ (BBL/
HR) HR) HR) HR) HR)

L R L L e e

0.003 0.013 0.028 0.048 0.074

Category

0.004 0.018 0 032 Qo 05§ 0.086
0.004 0.01% 0 032 0 056 0.086
0.003 0.013 0 028 0 048 0.074
0.003 0.013 0 028 0 Q48 3.074
0.003 0.013 0 028 0 048 0.074
0.004 0.015 0 033 Q 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 § 8 88858 3338eess §

o

ooL

oM

[+] 0]

orN

ORP

osr

e}

oSy

ore

ove

oo

000

oTW  0.004 0.016 0.03s 0.060 0.093
oTD

orn 0 004 0 013 0.028 0.049 3 0758
orv Q 004 0 013 0.028 0.049 9 078
08X 0 o004 0 013 0.028 0.049 0 075
QAS



TABLE V: SUMMARY OF PRESSURE DROP FROM MOST
REMOTE CARGO TANK TO VAPOR SHORE COMNECTION
BARGE ; C9009: CONOCO, INC, ; °7027° AND *70328°
20.0% 40.0% 60.0% 00.08  100.0%
MAX MAX MAX MAX MAX
C LIQUID LIQUID LIQUID LIQUID LIQUID

H TRANSP TRANSP TRANSP TRANS?P TRANSF
(SEE °*TABLE Iv* POR APPLICABLE CONDITIONS) R RATE RATE RATE RATE RATE
¢ {MLTR) (MLTR) ({MLTR) ({MLTR) {MLTR)
S
1,000 3,000 3,000 4,000 5,000
CARGO (BBL/ (aBL/ (BBL/ (BBL/  (BBL/
HR) HR) HR) ) HR)

OIL, MISC: Animal, ¥.0.s.

OIL, MISC: Arocmatic

OIL, MISC: Aviation P2300

OIL, MISC: Clarified ocr
OIL, MISC: Coal

COCONUT OIL, FATTY ACID METKYL ESTER

oM

OIL FATTY ACID METHYL BSTER

OIL, FATTY ACID Y
OIL, MISC: Crude 0IL 0.00S 0.020 0.043 0.07% 0.115
OIL, MIscC: Diesel QoS 0.004 0.014 ¢.e0 0.0%4 2.083
OIL, MISC: Gas. low pour
OIL. MISC: Gas. low sulfur
OIL, MISC: Reartcut distillate
OIL., MISC: Lanolin
OIL, MISC: Linseed
OLIL, MI8C: Lubricating OLB  0.003 0.013 0.028 0.048 0.074
OIL, MISC: Mineral
OIL, MISC: Mineral seal s
OIL, MISC: Motor : T
OIL, MISC: Neatsfoor bod
OIL, : Qiticica

001

Pala oil, facty acid Methyl Ester org
Palm oil, Methyl Bster, SEB SEE PALM OIL, FATIY ACID METHYL ESTER ors
Penetrating oPT
OIL, MISC: perilla
OIL, MISC: Ppilchard
OIL, MISC: Pine OPI
OIL, Misc: Range.
OIL, MISC: Resjdual
OIL, MISC: Resin
OIL, MISC: Resinous petroleum

Road

OIL, NISC: Rogin
OIL, MISC: Seal

a
r
33

0.003 0.013 0.028 0.048 3.074

A
B8 2 8

(2]
o=
173

oIL,
OIL,
OoIL,

Tall, facey acid

Tanner’s
Transformer

o1L,

o1L, : Turbine
OIL, MISC: Whale

OIL, MISC: White (mineral)

OIL, MISC: Wood

alpha-Olefins (C13 - C18)

Olefine (C13 and above, all igomers)

Oleic acid

Oleyl alcohol (OCTADECENOL), SER ALCOHOLS (C13 AND ABOVE)
Organic Aaine 70, SEB mm:aum, AMINOBTHYL - ETHAROLAMINE SOLUTION
Pals Stearin

a-Paraffing (C10 - C20)

Pentadecancl, SEE ALCOHDLS (C13 AMD ABOVE)

Pentaethylene Glycol

Pentaechylenehexamine

Pentane (all iscmers)

i
93339435888

0.004 0.014 0.030 0.052 0.0890

£ €

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 : €9809: CONOCO, INC.; v*7027° ND *7029°
20.0% 40.0¢ 6€0.0% 00.0% 100.0t
HAL MAX MAX MAX MAX

C LIQUID LIQUID LIoUID LIQUID LIQUID
H  TRANSP TRANSP TRANSP TRANSP  TRAMSF
ISEE °"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 §,000
CARGO (BBL/ (BBL/ (8BL/ .  (BBL/ (m8L/
R R HR) HR) @)
Seemeacscsscsvceseva Sececava i L e WOR, ... Twvesscencesvnanan cemcmaa esesecavana semoce
PENTAME (iso-) Ipr 0.0a8 0.094 0 206 0 362 0.561
PENTANE (n-) PA  0.017 0.066 0 146 0256  0.396
Pentanoic acid
Pentens (all isomers) 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 0.052 0.080
Polyalkenyl Succinic Anhydride Amine
Polyalkylene Glycols, Polyalkylene Glycol Monoalkyl Ethers mixtures PPX
Polyalkylene Oxide Polyol PAO

Polamine, Amide mixture

Polybutadiene, Hydroxyl terminated

Polybutene PLB  0.004 0.013 0.029 0.050 9.077
Polydimechylsilokane

Polyethylene Glycol

Polyethylene Glycol Dimethyl Bther

Polyglycerol

Polyisobutylene, SEE POLYBUTENE -

Polymerized Raters .

Poly (20) oxyethylene Sorbitan Monooleate PSM

Polypropylene PLP

I’olyp!opylm Glycol PGC 0 003 0.013 0.028 0.048 0 074
hlwlm Glycol Methyl Ether PGM 0 004 Q.014 0.031 0.084 Q g3
Polysiloxane

Polystyrens Diakyl Maleate

Potassium Oleate POB

Propane P

n- Propoxypropanol PXP

Propyl Acetate (iso-) IAC  0.00S 0.017 Q0 037 0 065 9 100
Propyl Acetate (n-) PAT 0.008 0.017 0 038 0 06S 0 100
Propyl alcobol (1s0-) IPA 0.00s 0.017 0 037 Q 064 0 098
Propyl alcohol (n-) PAL 0.004 0.014 0 031 0 054 0 083
Propylbenzene (n-) PBZ  0.004 0.013 0 029 0 050 0 077
iso-Propylcyclohexane IPX  0.003 0.013 0 028 0 048 9 074
Propylene PPL

Propylene-Butylene Copolymer PBP

Propylene Dimer POR

PPG 0.003 0.013 0.028 0.048 0.074

0.004 0.014 0.031 0.083 0.082

0.003 0.013 0.028 0.048 0.073

3 333

Propylene Triser .
. SEf TRIMETHYLBENZENES
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 fatety acid

Tallow Alkyl Hitrile

Tetradecanol

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

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}

ALKYL (C9-C17) BENZENES

Triaryphosphate

Tributyl Phosphate

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

Tridecancic acid B

Tridecanol, SEB ALCOHOLS (13 AND ABOVE)

1-Tridecene

Tridecylbenzene

Triethylbenzene

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 Dialkyldithiophosphat

EERgE

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

20.0% 40.0% 60.0¢ 80.0¢ 100.C1

MAX MAX [N MAX Ax
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)

CeTmrTescscccs 0. nccanssancnnccan Secssecaceevessvesmmnnnnn

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
0.003 0.013 0 028 0.048 0.074

.003 0.013 0 o028 0.048 9.074
0.003 0.013 0 o2s 0.048 0.974

0.003 0.013 0.028 0.048 9.074
0.003 0.013 0.020 0.048 2.074

388 d9dd9 2499 2 94

0.003 0.013 0 J28 0.048 7 074

TIP
0.004 0 013 0 02¢ 0.049 0 076
0.00¢ 0 013 0 o02s 0.049 0 076
0.004 0 013 9 028 0.049 0 076
0.004 0 013 0 028 0.049 0 076

0 004 0.013 0 020 0.049 Q0 074
0 003 0.013 0 026 0.048 0 074

dEBEE B EE £ §8R 9994 2 333

0.004 0 014 0 030 0 053 3.081
0.00¢ 0 014 0 030 0 053 0.082
0.004 Q0 024 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

SPILL VALVE SET PRESSURE

CARGO TANK P/V SETTING

“TARGET® MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN WORKING PRESSURE

46 CFR ‘SUBCHAPT O, TABLE 151

ACETIC ACID
ACETIC ANHYDRIDE

ALUMINUM SULFATE SOLUTION
AMINOETHYLETHANOLAMINE

AMMONIUM BISULFPITE SOLN (70% OR LRss)
AMONTUM HYDROXIDE (28% OR LESS NH3)
ANTHRACENE OIL (COAL TAR FRACTION)
BENZENE '

ACETYLENES) (W/10% BENZENE OR MORE)
10% BENZENE OR MORE)

(HAVING 10t BENZENE OR MORE)

0-BUTYL ACRYLATE
BUTYL ACRYLATE (SEE ISO- & N- BUMNYL ACRYLATE)
BUTYL METHACRYLATE

CAMGPHOR OIL (LIGHT)

CARBON TETRACHLORIDE

CAUSTIC POTASH SOLUTION

CAUSTIC SODA SOLUTION

CHLOROBEWZENE

CHLOROFORM

CHLOROSULFONIC ACID

COAL TAR MAPHTHA SOLVENT

CRECSOTE (COAL TAR)

CREGSOTE (WOOD)

CRESOLS (ALL ISOMERS)

CRESOLS WITH LESS THAN 5% PHENOL (SEE CRESOLS (ALL ISCMERS)
CRESOLS WITH St OR MORE PHENOL (SER PHENOL)

CRESYLATE SPENT CAUSTIC

CRESYLIC ACID, SODIUM SALT SOLUTION, SEE CRESYLATE SPENT CAUSTIC
CROTOMALDEHYDE .

CYCLOHEXANONE

CYCLOHMRXYLAMINE

DECYL ACRYLATE (iso-, n-)

DICHLOROBENZENE (ALL ISOMERS)

1, 1-DICHILOROETHANE

2,2-DICHLOROETHYL ETHER

DICGILORCMETHAME (ALSO KNOWMM AS METHYLENE CHLORIDR)

2, 4 -DICHLOROPHENOXYACETIC ACID DINSTHAMOLAMINE SALT SOLUTION
2, 4 -DICHLOROPHENOXYACETIC ACID, DDETHYLAMINE SALT SOLUTIOR
2, 4 -DICHLOROPHENOXYACETIC ACID, TRIISOPROPANOLAMINE SALT SOLUTION

1, 3-DICHLOROPROPENE
DICMLOROPROPEME, DICHLOROPROPANE MIXTURES

SPILLVLV I - |

(MDWP)
(Ps/v)
(Pp/v)
{TMLTR)
(Ow) max

c

H SPECIPIC

LIQUID

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

CARGO EQUIVALVENT

R GRAVITY LIQUID
TRANSPER TRANSFER

I
S

e epeQEROY

CERELEEE FE PR RN FEE T PR P R R T 1 -

)

1.08
1.08
0.78
1.08
0.8
0.95
1.76
1.03
1.44

0.88
0.84
0.84
0.04
0.08
0.90
9.90
0.88
0.80
0.80
0.62

0.92
1.89
1.50
1.50
1.11
1.48
1.79
0.80
1.07
1.07
1.08
1.05
1.07

(TAR ?)
0.88
0.95
0.87
0.09
1.30
1.18
1.32
1.32

RATE

(Ql) Qwe(Ql)*SG1“.s

§,000
5,000
5,000

WATER
LIQUID

RATE

5,123
5,203
¢,416
5,123
4,500
4,873
6,633
5,070
6,000

688
/583
, 583
,503
1690
, 741
. 743
690
,481
472
,528
.528

.308
1124
1124
1268
,083
690
690
172
172
,123
.123
172
228

4,610
4,873
4,664
4, M7
5,701
5,431
5,523
5,745

5 305
5 545
§ 500

Qwee (Qw)max



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

MAX DRSIGN WORKING PRESS (MDWP) 3.000 PSIG
SPILL VALVE SET PRESSURZ {Pa/v) 1.7%0 PSIG
CARGO TANK p/v SETTING (Pp/v) 1.500 PSIG
“TARGET® MAX LIQUID TRANSFER RATE (TMLTR) 5,000 BpH
SPILL VALVE CAPACITY (WATER) e ax DESIGN WORKING PRESSURE (Ow) max 6,750 BPH
€ LIQUID CARGO  EQUIVALVENT
H SPECIFIC iax ATER
R @AVITY LIQUID LIQUID Qwee (Qv) max
1 TRARSPER  TRAMSPER
s RATE RATE
Qoo (1) Q1)  Qwe(Ql)esqai~.s
(8PH) (aeH)
TTETESTee- tcacccancnan *eeeevensecrnnanan 000 eeeevese ... ___..... teeses ceamecacama
2.2 -DICHLOROPROPIONIC ACID bow
OISTHANOLAMINE DBA 109 5,000 5,220 oK
g:u“wmmms DB 07 5,000 4,213 oK
ETHYLENETR
o1 M g: 09 5,000 4,899 oK
OI1SCBUTYLAMINE DBU 0.7 5,000 4,330 oK
DIZSOPROPANOLAMINE DIP 0.98 5,000 4,950 oK
O1ISOPROPYLAMINE DIA  0.72  5.000 4,243 oK
N, N-DIMETHYLACETAMIDE DAC  0.95  §.000 4,873 ox
gmwmnowm D8  0.89 5,000 4,117 oK
D 0.35 5,000 4,0m oK
1.4-Draxane DX 1.04 §,000 5,099 oK
D1 - M- PROPYLAMINE D 0.74 5,000 4,301 oK
STHANOLAMINE MEA  1.02 5,000 5,050 oK
STHYL ACRYLATE BAC  0.93 5,000 4,922 oK
BAN  0.80 5,000 4,472 oK
BBA  0.74 5. 000 4,301 oK
BCC 0.06 5,000 4,637 oK
BIC  1.04 5,000 5,099 oK
A 0.91 5,000 4,170 oK
e 2.17 4,582 6,750 oK
S  1.26 5,000 5,612 oK
WP 0.1 5,000 4,770 oK
BAI  0.89 5,000 4,17 oK
BB 0.0 5,000 4,743 oK
E™M  0.92 s, 000 4,796 oK
BPA  0.85 5,000 4,610 oK
rcs
™ 1.23 s 00 5,315 oK
PR 1.22 5 000 5,523 oK
PORFURAL FFA  1.20 5 000 5,477 oK
LRSS) GTA
B 0.93 5,000 4,022 oK
I 0.88  s.000 4,690 oK
LEsS) BCS  1.21 5,000 5,500 ox
) (SEE VALERALDENYDE (1S0-, N-)
I 0.69 5,000 4,153 oK
3% OR MORE) (INCLUDING: BLACK, GREXPL
M0 0.86 5,000 4,637 oK
MM 0.95 5,000 4.8m oK
MX  0.94¢ 5. 000 4,848 oK
M® 1.04 s 000 5,099 oK
|P  0.92 5,000 4. 796 oK
WM 0.4 5,000 4,040 oK
MR 0.9  s5.000 4,873 oK
MR 0.89 5,000 4,717 oK
ML 1.00 s,000 5,000 oK
D
M 0.99 5,000 4,97s oK
a®  1.00 s, 000 5,000 oK
oM 1.98 4,797 6,780 oK
PRNTACHLOROSTHANE PCE 1.67 5,000 6.461 oK
1. 3-PENTADIDNE P& 0.68 5,000 4,123 oK
PERCHLOROETHYLENE (SAME AS TETRACHLOROETHYLEMNE) P 1.62 s 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 PRRSSURE

CARGO TANK p/V SETTING

*TARGET" max LIQUID TRANSFER RATE

SPILL vALVE CAPACITY (WMATER) @ MAX DESIGN WORKING PRESSURE

(MDWP) 3.000 PSIG
(Ps/v) 1.750 PSIG
(Pp/v) 1.500 PS1IG
{(TMLTR) 5,000 BPH
{Ow) max 6,750 BPH

C LIQUID CARGO EQUIVALVENT

H SPECIPIC MAX MATER
R GRAVITY LIQUID LIQUID
1 TRANSPER  TRANSPER
s RATE RATE
QARGO {1) Ql) Qwe(Ql)*sGl.s
(BPH) (BPH)
........... coevecce PR® (22222 X)) M Tecssee cvcacnamsscsas
PHOSPHORIC ACID PAC  1.83 4,990 6,750
PEB 0.9% 5,000 4,975
SOCYAMATE PPI  1.20 5,000 S, 477
ON (SER CAUSTIC POTASH SOLUTION)
MPA  0.96 5,000 4.899
PROPANOLAMINE (igo-, n-) PAX 0.96 5,000 4,899
FROPIONIC ACID A 1.00 5,000 5,000
180- PROPYLAMINE IPP  0.69 5,000 4,153
i80-PROPYL ETHER IPE 0.72 5,000 4,243
PYRIDINE PRO 0.98 5,000 4.950
SAU
LESS) S0 1.63 5,000 6,304
LESS) SDL
CAUSTIC SODA SOLUTION)
OR LESS) SHP  1.10 5,000 5,244
S 15 PPM OR LESS) SSH  1.32 5,000 5,745
PPM<H25<200 PPM) SSI  1.32 5,000 S, 745
GREATER THAN 200 PpM) $$J  1.32 5,000 5,745
STS
STY 0.92 5,000 4,796
SOLPRIC ACID SPA 1.84  ¢.976 6,750
SULFURIC ACID, SPENT SAC 139 5,000 5,895
1.1,2,2- TRETRACHLOROETHANE (ACETYLENE TETRACHLORIDE) TBC 1.89 5,000 6,311
PENTAMINE TTP  1.00 5,000 5,000
PURAN THF  0.489 $,000 4,717
1.1,3-TRICILOROETHANE (VINYL TRIGILCRIDE) ™™  1.44 5,000 6,000
TRIQRLOROETHANE (SEE 1,1,2-TRICHLOROETHANE)
TRICHLOROETHYLENE TCL  1.46 5,000 6.042
1.2.J-I'RIQMROPROPANB ™™ 1.39 s, 000 5,895
TRIETHANOLAMINE TBA  1.13 5,000 5,318
TRIETHYLAMINE BN 0.73 5,000 4,272
TET  0.9¢ 5,000 4,950
MORE THAN 2% NM3) oS
0.79 s 000 4,444
IVA  0.79 s 000 4,444
VAL 0.84 S 000 4,503
I CONTENT 3% OR MORE) VEL
VAM  0.94 5,000 4,048
VINYLTOLUENE VNT 0.90 5,000 4,743
SPILLVLV I ‘3

Quw<e (Qw) max

ox
OK

OK
oK
oK
[¢] 4
oK
oK
oK
oK
OK
oK
oK
oK

oK
oK



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

RATE
@ MAX DESIGN WORKING PRESSURE

1. 1-DICHLOROPROPANE
1,1,1-TRICHLOROETHANB
1,2-DICHLOROPROPANE

1.3 CYCLOPENTADIENE

1. 3 -DICHLOROPROPANE

z-m-z-mr-z-sm

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

ADROTERNE 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
CYQOPERTADIENE, STYREME, BENZENE MIXTURE

CYCLOPENTANE

DECANDIC ACID

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

DICHLOROPROPANE

DICRLOROPROPRWE

DIFTRYL SULPATE

DIFTRYLETHANOLAMINE

DODECYL BEWZENE

DODECYLDIMETHYLAMINE msmzmm MIXTURE
DRIPOLENE

ETIANOL (see ethyl alcohel)

FINYL BRCMIDE

ETHYL TERT-BUTYL BTHER

STRYLAQNE

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

CTRYLPEENOL
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
{Qw) max 6,750 BPH
C  LIQUID ~ CARGO EQUIVALVENT
H SPRCIFIC MAX WATER -
R aaviry uioord LIQUID
4 TRANSFER TRANSPER
s RATE RATE
(1) Q1)  Qwe(Ql)*sGi~.s
(BPH) (BPH)
*ve eeeooeene cessecevens scevma
DPB 1.16 5,000 5,385
1.51 5,000 6,144
DPP 1.16 5,000 S, 305
DPC 1.16 5,000 5 388
MUB 0.86 5,000 4637
ooA
PNT (CRUDE ?)
AEP
070 5,000 4,183
BSC 1 38 5,000 5.874
B2E 1 04 5,000 5,099
BCL 110 5,000 5,244
BTE 0.77 5,000 4,387
BTO 0.03 S, 000 4,585
BRA 0.96 5,000 4,899
B0 1.04 5,000 5,099
CHM 1.58 s,000 6,205
CcPM 1.26 5,000 5,612
™ 1.07 5,000 5,172
cTo 1.08 s, 000 5,196
CRN 1.07 5,000 5,172
auz 1.08 S,000 5,196
oow 1.07 5,000 5,172
CRX 1.08 5,000 5,123
cYe 0.81 S,000 4,500
cx 0.95 5,000 4,873
cYe 0.97 5,000 4,924
csa 1.50 5,000 6,134
cYp 0.74 5,000 4,301
pco 5.94 2,770 6,750
0.98 S,000 4,955
ocI 1.11 $,000 S,268
1.16 S,000 5,305
1.23 5,000 5,545
osu 1.18 5,000 5,431
DAR 0.89% 5,000 4,717
por
EBE 073 5 000 4,272
EAM o 00 S 000 4,472
BTX 1 44 5 000 6,000
gPL 1.04 5,000 5 099
M 0.79 5,000 4 444

Quce (Qw) max



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

DESIGK WORKING PRESSURE

METHYL STYRENE, INDENES, ALKYLBENZENE MIXTURES
METRYLCYCLOKEXANE

METRYLERXANE (SAME AS HEPTANE)
MONGETHANCLAMINE

MO0 I SOPROPAROLAMINE
) .

0
)
BITROPROPANE (60%), NITROETHANE (40%) MIXTURE
NITROTOLUENE lo-,p-}
PARALOEHYDE
POLYGLYCERINE. SODITUM SALT SOLN (CONTAINING 3% OR MORE SODIUM HYDROXIE)
PROPIOMALDENYDE
PROPIONIC AMHYDRIDE
PROPIONITRILE
PROPYLAMINE (n-)
PROPYLARNZENE
PYROLYS1S GASOLINE (GREATER THAN S§% BENZENE)
PYROLYSIS RESIDUAL FUELS
SEMAGE, RAN
SODIUM SULPIDE (SOLID IN WMATER)

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
TRIPHENYLBORANE

UMDECAROIC ACID
HYDROCARBON S-9

sPILLVLY 1-

7y

(MOWP)
(Pa/v)
(Pp/v)
(TMLTR)
(Qw) max

c
H
R
I
s

83 dRJ9348Y § IaEERENNILEN B AR &s g

LIQUID
SPECIPIC
GRAVITY

1)

SeeSscrsccccaanemavan tSeessccccvana LT RPN, o SOT SevBBNOOGYE

oo oo
[
o

183
0 92
0 92
0 99

1 45

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

CARGO BQUIVALVENT

WATER

LIQUID ° LIQUID
TRANSFER TRANSFER

RATE RATE
(Ql) Qwe= (Q1) *8G1~, 5
(BPYH) (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
$,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

Qw<e (Qw) max



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 specirIc MAX WATER
R GRAVITY LIQUID LIQUID Quee (Qw) max
1 TRANSPFER TRANSPFER
s RATE RATE
ARGO () Q1)  Qwei(Ql)esgl.s
(BPH) (BPH)
------------ Seecceacaca UET GPOOGOOOE Seeveees cswscsscsacoccn trecessr e
46 CIR SUBCHMAPTER D, TABLE 30.25-1
......-.-----------I---...-..-.-..
Acetone ACT 07 5,000 4,450 oK
Acetophencne ACP 103 5,000 5.06S oK
1 08 5,000 5,114 oK
ispersion in Polyecher Polyol ALE
ALY
Y{3-6)ethoxylates
lates
Xylates
’ AXB
ess) ABS
OXyamino condensate (3.2y or less)
lethanolamine solution
,8ec-) ARC 0.07 5,000 4,664 o] ¢
NG, 0.88 5,000 4,6% o] 4
AMYL ACETATE {iso-) IAT 0.8 5,000 4,690 oK
Myl alcohol (iso-, n-, sec-, pPrimary) (SEE ALSO IAA) AAI 0.82 5,000 4,528 oK
Amyl alcohol (n-) AAN 0.82 5,000 4,528 oK
Amyl alcohol (tert-) AAL
AMYL ALCOHOL, PRIMARY APM 0 82 5,000 4,52¢ oK
AMYL ALCOROL, {sec-) ASE 0 82 5,000 4,520 oK
Amylane AMZ
AMYL ALCOGHOL, (iso-) TAA 0.82 5,000 4,528 oK
Amyl Methyl Ketone AMK
Amyl Tallace
Asphalc . ASP 1.04 5,000 5,087 oK
ASPRALT RLENDING STOCKS: Roofers flux ARP
ASPHALT BLENDING STOCKS: Straight run residue ASR
Behanyl alcohol
Benzene Tricarboxylic acid Trioctyl Bster
Benszyl alcabol BAL 1.08 5,000 5,123 oK
Bicyclic Terpenel Polyamide salt
Brake fluid base mixtures (containing Poly(2-8)alkylene (C2-C3) glycols Polnpx
Butane nx 1.03 5,000 5,074 oK
Butene, SRE BUTYLENE
Butene Oligomer 0L
Butyl Acetate (iso-, n-) AAX 0 8?7 S 000 4,664 oK
SUTYL ACETATE (N-) BON 0 o8 5 000 4,690 oK
Butyl Acetate (sec-) BTA 0 89 S 000 4,117 oK
Butyl alcohol (iso-, n-, sec-, tert-)
BUTYL ALCOHOL (ISO-) IAL 0.0 5,000 4,500 oK
BUTYL ALCOHOL (N-) BAN 0.01 5,000 4,500 oK
BUTYL ALCOHOL (SBC-) BAS 0.01 5,000 4,500 oK
SOTYL ALCOHOL (TERT-) BAT 0.78 5,000 4,416 oK
Butyl Benzyl Phchalate PR 1.12 S.000 5,292 oK
Butylene [ 22
Butylene Glycol BOG

1,3-Butylene Glycol, SER BUTYLENE GLYCOL
Butylene Polyglycol, SEm BUTYLENE GLYCOL

SPILLVLV I -('



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

RATE
® MAX DESIGN WORKING PRESSURE

CARGO

iso-Butyl Pormate

n-Butyl Formatce

Butyl Heptyl Ketone

Butyl Mechyl Ketone, SEE METHYL BUTYL KETONE
Butyl Stearate

Butyl Toluene

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

Clearing spirit (unleaded)

Coal car

Qumene e

Cycloaliphatic Tesins

Cyclohexane

Cyclohexano]

1.3-Cyclopentadiene dimer (molten)

Cyclopentadiene polymers, SEE 1.3-CYCLOPENTADIENE DIMER (MOLTEN)

Cymene (para-)
chahydmph:halene

Decaldehyde (igso-)

Decaldehyde (n-)

Decane

Decene

Decyl alcohol (all {scmers) (DECANOL)

DECYL ALCOHOL (iso-)

DECYL ALCOHOL (n-)

Decylbenzene (n-)

Detergent Alkylate

Diacetone alcohol

Dialkyl (C10-Ci14) Benzenes

Dialkyl (C7-c13) Phthalates

Dibucyl Carbinol

Dibutyl Phthalate (ortho-)

Dicyclopencadiene, SER 1. 3-CYCLOPENTADIENE DIMER (MOLTEN)
Diethylbenzene

S I-7

{MDWP)
(Pa/v)
(Pp/v)
(TMLTR)
(Qw) max

c

H SPECIPIC

LIQUID

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

CARGO EQUIVALVENT

MAX

R GRAVITY LIQUID
TRANSFER TRANSFER

I
s

eee oo REGY csccncoa

g

3

SZHAGNEEN SEENESTY BEE NEGEOSEVES 908 9@

(1)

0.85

o 7
0 98
0 69

0.86
0. 89
0.83
0.83

0.7¢
0.83
0.83
0.63
0.86

105
0 98
o 87
112
0 9§

RATE

(Ql)  Qws(Ql)*sGl*.s

(BPH)

5,000

§.000
$,000

S,000
§,000

§,000
5,000
$,000

5,000
5,000
§,000
$.000

$,000
$,000
S, 000
5,000
5.000

S.000

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

5,000
5,000

4,610

S 080
4 743

S 268
4 640

4,413
4,873
4,153

4,637
4,717
4,555
4,555

4,301
4,85$
4,858
4,858
4,637

4,90

5,123
4,950
4,664
5,292
4,873

4,978
5.074

Qwee (Qw) max

oK

oK
oK

oK
oK

oK
oK
OK
OK

oK
oK

oK
oK
[+].4
oK

OK

oK
oK



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

MAX DRSIGN WORKING PRESS
SPILL VALVE SET PRESSURE
CARGO TANK P/VeSETTING

*TARGET* MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) ® MAX DESIGN WORKING PRESSURE

Diglycidyl Bther of Bisphenol A
Diheptyl phthalate

Dihexyl phthalate
Diisobutylcarbinol
Diisobutylene

Diiscbutyl Ketone

Diisobutyl pPhthalate
Diisodecyl Phthalate
Diiscoonyl Adipate

Diisononyl Phthalate
Diiscocytl Phthalate
Dilsopropylbenzene (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 Phchalate

Dipentene

Diphenyl

Diphenyl, Diphenyl Bther mixture
Diphenyl Ether

Dodecans (all iscmers)
Dodecanol

Dodecene (all isomers)
DODRCENE

Dodecylbenz
Dodecyl Ph.::;

Drilling mud (low toxieity) (if flammable or coabugtible) /

Bpoxylated lineay alcohols, C11-C15

Ethane
2-Bthoxyechanol
2-Bthoxyethyl Acetate

Ethoaxylated alcohols, C11-C15,SEE THR ALCOHOL POLYETHOXYLATES

Bchoxy Triglycol (cTude)
Ethyl Acetate

Ethyl Acetoacetate
Bthyl alcohol 1ETHANOL)
Ethyl Aayl Ketone

Ethyl Benzene

“thyl Butanol

thyl Butyrate

SPILLVLV

=t
od

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

c
H
R
1
s

LAA R £ 1 1 1 1 1 1 S

g

ABBBEREIE

B33EEEIT BES

LIQUID
SPECIPIC
GRAVITY

)

0.61
0.72
0.81

0.97

0 98
0 84
0 99
107
107

078
0 76
o 86

0.47
1.04
1.04

1 02

o 79

1 000 PSIG
1 750 PSIG
1 500 ps1G
$ 000 BPH
§ 750 BPH

CARGO  EQUTVALVENT

X
LIQUID

WATER
LIQUID

TRAMNSTER TRANSPFER

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

(BPH)

S, 000
5,000
5,000

5,000

$,000

5,000

S 000
S 000
S 000
S 000
S 000

5,000

5,000
$,000

S 000
S 000
$ 000

5,000
5,000
§,000

5 000
5 000
$ 000
S 000

s,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
¢ S55
4 6%

Qwce (Qw) max

oK
oK
CK

CK

[¢) ¢

OK
OK

oK

OK

OK
oK

oK

oK

oK



CALCULATIONS POR CAPACITY OP SPILL VALVE

BARGE: 9409, cowoco,

X pRsIGH WORKING PRESS (MDWP)
SPILL VALVR sgT PRESSURE {Po/v)
CARQO TANK p/V SETTING (Pp/v)
"TARGET®* MAX LIQUID TRANSPER RATE (TMLIR)
SPILL VaLVE CAPACITY (MATER) o MAX DESIGN WORKING PRESSURE (Qw) max
€ LIQUlDd
H SPECIPIC
R GRAVITY
1
s
CARGO {1}
----.-.----.--.-..-..--.-.-. .............. *oY sevReeew
Bthyl Cyclohexane BCY 0.79
Ethylens L
Bthylens Carbonate
BGL 1.13
230
BGM
0N 0.94
EGY 1.10
BGB
2-ETHOXYETHANOL [0 4
te, SEEX 2-ETHOXYETHYL ACETATE EGA
BGI
r
2B 1.10
ate EGT
| 44 1.10
thylene Glycol Phenyl Bther mixture X
liquid mixtures)
=P
B 0.82
| - ]
ISOMERS ) X 0.84
IC ACID
I 2-FTHYLHMEXYL PHTHALATE) [
| v d
EPR 0.89
BTB 0.88
Patty acid (saturaced, C13 and above)
Patty acid Amides
de PAM 1.13
Purturyl Alcohol FAL 1.13
Gas oil, eracked GoC
GAK 0.78
GRP 0.80
4.23 grame lead per gallon) GAT 0.74
-86 grams lead per gallon) AviatioGAV ¢.N
GCs 0.67
GPL 0.7
GSR 0.78
GCR 1.26
Glycerol, SEE GLYCERINE
Glycerol Polyalkoxylate
Glycerol Triacetate
SEE GLYCIDYL ESTER OF TRIDECYL ACETIC ACID
GLT
OF TRIDECYL ACETIC ACID
Heptadecane
Hepcans (all isomers) (METHEYHEXANE) B 0.68
SPILLVLV I ‘1

IXC.; *7027° ND *702¢¢

3.000 PSIG
1.750 PSIG
1.500 PSIG
$,000 BPH
6,750 BPH
CARGO EQUIVALVRNT
MAX WATER
LIQUID LIQUID
TRANSFER TRANSFER
RATE RATE
Q)  Qwe(Ql)e8q1°.s
(BPH) (BPH)
5,000 4,444
5,000 5,318
5,000 4,848
5,000 §,244
5,000 5,244
5,000 5,244
5,000 4,528
S,000 4,583
5,000 4,717
$,000 4,69
$.000 5,318
S, 000 5,315
$,000 4,330
$,000 4,472
5,000 4,301
$,000 4,213
$ 000 4,093
S 000 4,330
S 000 4,330
S 000 5,612
$.000 4,138

Qwes (Qw)max

QK

oK

oK

QoK

OK

oK

oK

oK
oK

oK



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

MAX DESIGN WORKING PRESS
SPILL VALVE SET PRESSURE
CARGO TANK P/V SETTING

*TARGET* MAX LIQUID TRARSPER RATE
SPILL VALVE CAPACITY (MATER) @ MAX DBSIGN WORKING PRESSURE

CARGO
HEPTANE (N-)
Heptanoic acid

Heptanol (all isomers)
HEPTANOL

Heptene (all isomers)
HEPTEME (1-)

Heptyl Acetate

Hexanoic acid
Bexano}

Hexene (al} isocwers)
HEXPNE (1-)

HEXEWE (2-)

HBexyl Acetate

JET FUKLS: JP-1 (Rerosene)
JET FURLS: JP-3

JEBT FURLS: JP-4
JET PURLS

JP-5 (Kerosene, heavy)

JET PURLS: JP-8
Keroeene
Laceic acid
Laxd

Lacex, liquid synthetic, including: Styrene-Butadien rubber

latex. liquid synthetic, ine

Magnesium Mooyl Phenol Sulfide

Magnesium Sulfonate

1-Mhnxy-2-?ropy1 Acetate

luding: Car

Mathaxy Trigylcol, SEB TRIETHYLENE GLYCOL METHYL ETHER

Methyl Acetate
Methyl Acetoacetate

Mathyl alcohol (SEE METHANOL)

Methyl Amyl Acetats
Msthyl Amyl alcahol
Mathyl Ayl Ketone

Methyl Sutanol, SE® THR AMYL ALOOHOLS

Methyl Butenol
Methyl n-Butyl Ketonoe
Methyl Butynol
%ethyl Butyrate

SPILLVLV

IL-10

boxylated Styrene-Butadien Copolymer

(MOwP) 3.000 PSIG
{Ps/v) 1.750 PSIG
(Pp/v) 1.500 pSiG
(TMLTR) 5,000 BPH
(Qw) max 6,750 BFH
C LIQUID CARGO EQUIVALVERT
H SPECIPIC MAX WATER
R GRAVITY LIQUID LIQUID
1 TRANSPER TRANSFER
s RATE RATE

(1) Q1) Qwe (Ql) *SG1“.5

(BPH) (BPH)

*Tee sedeeORSYT eme=mscese cecscemecasesses
AP 0 68 S, 000 4,123
HEP 0 92 5,000 4,796
KTX 0 82 5,000 4,528
HTN 082 5,000 4,520
HPX 9 70 5,000 4,103
HTE 0 70 s, 000 4,183
HPE 0 88 5,000 4,690
HTS
HXS 0.66 S, 000 4,062
HXA 0.66 5,000 4,062
HXO 0.93 $,000 4,822
XN 0.82 5,000 4,528
HEX 3.67 5,000 4,093
HXB 0.67 5,000 4,093
Xt 0.67 5,000 4,093
AAB
HXG 0.92 5,000 4 796
HEA
HFN
IPH 0 93 5,000 4,822
JPO o eo 5,000 4,472
JPT 0 80 5,000 4,472
JPF 0 61 5,000 4,500
Jev 0 82 5,000 4,528
JPR
KRS 0 91 S,000 4,500
LLs
MSB
MTH
MOA
MPO
MG
MTT 0.92 5,000 4,796
MAB
ML 079 5,000 4,444
MAC 0 86 $,000 4,637
A 0 01 5,000 4,500
MAK
"L
MBK 0.01 $,000 4,500
myY
By 0 % 5,000 4,743

Qw<s (Qw) max

oK
oK

oK

oK

OK



CALCULATIONS PoR CAPACITY OF SPILL vALve
BARGE: C9p09. CONOCO, INC.; 70270 NID °702¢8°

MAX DESTGN WORKING PRESS

SPILL vALVE SET PRESSURE

CARGO TANK p/v SETTING

*TARGET® MAx LIQUID TRANSFER RATE

SPILL vaLve CAPACITY (WATER) o MAX DESIGN WORKING PRESSURE

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

¢  LIQUID
SPECIPIC

o

R GRAVITY LiguiD
I

s

(1)

MEX 0 80
MTP 0 86
MHK 0 83
AMYL, ALCOHOL MIC 0 o4
MIK 9 80
MNA 1.02
MPN 0.69
MTN 0.67
MPY
MBE 0.74
MCO
MNS 0.78
MRE 2.80
10t Benzene) 6 -.85
.6 -._85
.6 -.85
.6 -.85
PIN .6 -.85
NSV 0.87
NSS 0.78
ers’ (15%) NVM 0.77
Copolymer, Sodium salt solution NPS
NTI 1.02
NAX 0.72
NAN 0.72
Bonanoic acid (a1} isomers) o
ic. Tridecanoic acid mixture
now a.7M
Noayl alcehel (al) isomers) NNS 0.94
NONYL ALcomoL NNN 0.94
Yy, ALCOROL (iso-) NN 0.94
Banryl Methacrylace Monomer
Nonyl Phenol NNP 0.95
Banyl Pheno) Poly (4-12) ethaxylates NPE
Ronyl Pheno) Sulfide (90% or less)
Noxicus liquid: ¥.0.s. (17) (*Trade name, * ‘ontains"principal components®), Category D (i
Non-Boxioug liquid, M.0.s. (18) (°Trade nam . " contains Principal components®), Appendix
COctadecene .
de solution (Oleamide) oDD
Octane (all iscmery) QAX 0.70
OCTANE QAN 0.70
Octanoic acid (all iscaers) QAA 0.9
Octanol (al} isomers) ox 0.83
OCTANDL, oTA 0.83
Octens (all isomers) orx 0.72
OCTEMR (1-) ors 0.72
Octyl Acetate
Octyl alcohol (is0-, n-) (all iscmers), SEB OCTANOL (ALL ISOMERS) ox 0.83
OCTYL ALCOHOL I0A 0.83
Octyl Aldehydes QAL
Octyl Decyl Adipate O0A
Octyl Bpoxytallate OoBT
SPILLVLV jI:‘l l

3.000 PSIG
1.750 ps1G
1.500 PSIG
5,000 BEH
6,750 BPH
CARGO  BQUIVALVENT
MAX WATER
LIQUTD
TRANSFER  TRAMSFER
RATE RATE
Q) Qw=(Ql)es014,s
(BPH) (BPH)
5,000 4,472
5,000 4,637
5,000 4,555
5,000 4,583
5,000 4,472
5,000 5,050
5,000 4,153
5,000 4,093
5,000 4,301
5,000 4,330
5,000 4,472
5,000 4,664
5,000 4,416
5,000 4,307
5.000 5,050
5,000 4,243
5,000 4.243
5,000 4,272
5,000 4,048
5,000 ‘. 048
5,000 4,848
5,000 4.873
5,000 4,183
5,000 4,183
5,000 4,770
5,000 4,855
5,000 4,585
5,000 4,203
5,000 4.243
s 000 4,855
5 000 4,558

Qw<e (Qw) max

oK

oK
oK

oK

oK
2K



QULULATIONS

POR CAPACITY OF sPILs VALVE
BARGE

C9809%: CoNoCo, INC.; *7027° ap °7029¢

MAX DESIGN WORKING PRESS

SPILL VALVE spT PRESSURE

CARGO TANK p/v SETTING

"TARGET® MAX LIQUID TRANSFER RATE

SPILL VALVE CAPACITY (WATER) @ MAX DESIGN MORKING PRESSURE

CARGO
OIL, FURL: No. 2-D
OIL, FURL: No. 4
OIL, FURL: No. s
OIL, PURL: No. ¢

OIL, MISC: Crude
OIL, MISC: Diesel

SPILLVLV

(MDMP)
(Po/v)
(Pp/v)
(TMLIR)
(Ow) nax

C LIQUID

B SpcirIc
R GRAVITY

1
s
{1)

E 588 3 8 8

§838

g8

o

94

£A333388 238 B

ocr

ESTER
oM

ESTER
[~ 2 ¢ 0.95
o 0 98
QoS 0 %0

112

1.000 PSIC
1.750 PSIG
1.500 PSIGC
$,000 BPH
. 6,750 BPH
CARGO SQUIVALVENT
MRX VATER
LIQUID LIQUID Qu<e (Qv) max
TRANSPER TRARSPFER
RATE RATE
(Ql) Qwe (Ql) *SG1“. s
(BPH) (BPR)
5,000 4,084 oK
$,000 4,886 oK
5,000 4,099 oK
S 000 4 899 oK
§ 000 4 873 oK
000 4,899 oK
5,000 4,690 oK
5,000 4,74 oK
5,000 4,848 oK
5,000 4,873 [¢] 4
5,000 4,073 oK
5,000 4 07 oK
$,000 4 743 oK



CALCULATIONS roR CAPACITY ©
: C9009:

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

*TARGET"
SPILL vAL

OIL,
oIL,
1L,
o1L,
oIL,
oIL,
QIL,
oIL,
oIL,

o1L,
oIL,
oIL,

o1L,
olIL,
oIL,
oIL,
QIL,

o1IL,
OIL,
OIL,
orL,
oIL,
o1L,
o1L,
OIL,

MISC:
MIscC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:

MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:
MISC:

MAX LIQUID TRANSFER RATE
VE CAPACITY (WATER)

Gas, lov peur

Gas, low sulfur
Heartcut distillate
Lanolin

Linseed
lubricating
Mineral

Mineral seal

Motor

: Pilchard
: Pine

Range
Residual

: Resin

: Resinous petroleum
: Road

: Rosin

Seal

Tall, fatty acid
Tanner’s
Transformer
Tung

Turbine

Whale

White (mineral)
Nood

alpha-Olefins (C13 - c18)

Olefins (C13 and

Oleic acid

Oleyl alcohol (0CTADECEWOL),
Organic Aaine 70, SEB AMINO]

Pale Stearin

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

SPILLVLV

P SPILL VALVE
CONOCO, INC.; *7027° AND ®7028*

Ester

@ MAX DESIGN WORKING PRESSURE

{(MDMP) 3.000 PSIG
(Po/v) 1.750 PSIG

{(Pp/v) 1.500 PSIG

(TMLTR) $.000 BPH

{Qw) max 6.750 BPH

C LIQUID CARGO  EQUIVALVENT

H SPECIPIC ax WATER

R GRAVITY LIQUID LIQuUID Qw<e (Qv) max
1 TRANSFER  TRANSPER

s RATE RATE

teccccccaca €00 seetoene

oLs

s
oMT
=i 4
001
ore

SEE PALM OIL, FATTY ACID METHYL ESTEROPE

above, all isomers)

SEE ALCOHOLS (C13 AND ABOVE)
BTHYLDIETHANOLAMINE, AMINOETHYL - ETHANOLAMINE SOLUTION

oPT

d43345888 ¢ 88 & 83

§ g

g

PPN

333 3538 §

I-13

(1)

Q.

o

90

95

.87

.72

.83

€3

63

64
64

Q)  Qwe(Ql)esq1*.s

(BPH) (BPH)

5,000 4,743 oK
$,000 4,873 oK
S, 000 5,050 oK
5,000 4,664 oK
5,000 4,243 OK
5,000 4,558 oK
5,000 3,957 oK
5,000 3,937 oK
5,000 3,969 oK
5.000 4,000 oK
5,000 4,000 [+ 4



CALCULATIONS POR CAPACITY OP SPILL VALVE

BARGE ; C2009: Comoco, Inc.; *7027° N *702¢°

RATS

@ MAX DESIGN WORKING PRESSURE

1-Ffhenyl-1-Xylyl Ethane
Phosphosul furized Bicyclic Terpene

Phthalate Plasticizers, sex INDIVIDUAL PHTHALATES
Pinene

Sorbitan Monocoleate

Mathyl Bther

Polystyrene Diakyl Maleate
Potassium Oleate

Ptcpylm-mtyle.m Copolymer
Propylene Dimer

Pseudocumene, SEE TRIMRTHYLBENZENRS
Rum

Sodium Acetate, Glycol, wvater solutions
Sodium Acectate soluticn

Sodium Benzocate solution

Sodium Sulfonate

Stearic acid

Stearyl alcchol {Octadecanol)
Sulfolane

Tallow

Tallow alcohol, SEB ALCOHOLS (€13 AMD ABOVE)

Tallow fatty acid
Tallow Alkyl Witrile
J/etradecancl

SPILLVLV

(MDWP) 3.000 PSIG
(Ps/v) 1.750 PSIG
(Pp/v) 1.500 pSIG
(TLIR) $,000 BPH
(Qw) max 6,750 BPH
C LIQUID CARGO SQUIVALVENT
W SPECIPIC  MAX WATEIR
R GRAVITY LIQUID LIQUID
I TRANSFER TRANSFER
s RATE RATE
(1) (Ql) Qwe{Ql)*9G1*.s
(BPH) (BPH)
ee® eoeeeeee “eeSeccss cccvencsesvrwea
PXB
PIN 0.986 5,000 4,637
PPX
PAC 1.04 5,000 5,099
PLB 091 5,000 4 770
104 5,000 S 099
1 04 5,000 5 099
PSM
P
PGC 101 5,000 5 025
PGM 0 92 5,000 4,79%
pog
PRP 1.04 5,000 5,099
PXP
IAC 0.89 5,000 4,117
PAT 0.00
IPA 0.79 000 4,444
PAL 0.80 000 4,472
PRZ 0.86 000 4,637
IPX 0.80 ooo 4,472
PPL, 1.04 000 5,099
PBP
POR
PPG 1.04 S 000 5,099
PGB
PGY
B 0.92 5,000 4,796
PrT 0.29 5,000 2,693
PTR
SAN
san
SRA
srL 1.26 5,000 5,612
k7]
T
™ 0.02 5,000 4,528

Qu<e (Qw) max

oK

oK

oK
oK

oK

OK

oK

[+ 4



CACULATIONS FOR CAPACITY OF SPILL VALVE
BARGR : 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 (WATER) @ MAX 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

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

Ondecanol

Undecene (1-)

Ondecyl alcohol

Undecylbenzene

Vioyl Acecate-fumerate Copolymer
Naxes: -

MAIRS: Candelilla

WJES: Carnauba

WAXES: Parxaffin

VAIRS: Petroleum

Mhite spizit, SER WHITE SPIRIT (LOW (15-20%) AROMATIC)
Mhite spirit (low (15 - 20%) aromatic)
Wine, SER ALCOHOLIC BEVERAGES, M.0.S.
Nool grease

tylenss (ortho-, meta-, para-)

YILENME (M-)

LYLEXR (O-)

SPILLVLV I’ IS

(MDwP) 000 PSIG
{Pe/v) 750 PSIG
(Pp/v) 500 PSIG
(TMLTR) 000 BPH
(Qw) max 750 BPFH
C LIQUID CARGO EQUIVALVENT
H SPECIPIC MAX WATER
R GRAVITY LIQUID LIQUID
1 TRANSFER TRANSPER
s RATE RATE
(1) Q1)  Qws(Ql)*sG1.5
(BPH) (BFH)
T 0.77 5,000 4,307
TBD
™6 112 5,000 5,292
THN Q0 97 5,000 4,924
™L 0.87 5,000 4,664
T®P
cp 1.16 $,000 5,385
T™RD 0.76 $,000 4,359
™ 0.85 5 000 4,610
™ 0.77 s 000 4,387
TRB
TEB 0.86 5,000 637
TES 1.12 5,000 292
1.04 5,000 099
™0
1GE
RY 1.07 5,000 5,172
TIP 1.02 $,000 5,080
TRE 0.89 5,000 ¢, N7
s 0.89 5,000 4,717
™ 0.89 5,000 4,717
e 0.89 5,000 4,717
TR
ne
T6C
™o
TRP 1.16 5,000 5.308
TPT
C)
mwec o0 7S 5,000 4,330
WD 0 84 5,000 4,583
e
WAX
WAX, ¥CA
MAX, WpP
wSL
x 0 09 5,000 4,717
X o087 5,000 4,664
b+ 7- B AT 5,000 4,717

Qw<e (Qv) max

OK

oK
oK

oK

oK

OK

oK

oK
oK

OK

OK
oK
oK

0K
oK

oK

oK

oK
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 TRANSPER RATES

BARGE : C2809: CONOCO, INC.; *7027° AND *7028°
MAX MAX
c LIQUID LIQuUID
H TRANSFER  TRANSFER
R RATE RATE
I PER PER
s SPILL P/V
CARGO VALVE VALVE
{a8L/ (BBL/
) HR)
46 CPR SUBCHAPT O, TABLE 151
ACETIC ACID AAC $,000 000
ACETIC ANHYDRIDE ACA §,000 000
ACETONITRILE ATN 5,000 000
ACRYLIC ACID AR $,000 000
ACRYLONITRILE ACN 5,000 coo
ADIPONITRILE ADN $,000 (1]
ALDMINUM SULFATE SOLUTION ASX 5,000
AMINOETHYLETHANOLAMINE AEE 5,000 5,000
NOONTOM BISULFITE SOLN (70% OR LESS) ABX 5,000
NSONIUM HYDROXIDE (28% OR LESS NH3 ) AMH
OIL (COAL TAR FRACTION) ARO
BNZ §,000 5,000
(W/10% BENZENE OR MORE) BHA 5,000 5,000
OR MORE) BHB 5,000 5,000
0% BENZENE OR MORE) BTX 5,000 $,000
) BAI 5.000 5,000
n-8UTYL ACRYLATE BTC 5,000 5,000
8UTYL ACRYLATE (SEE ISO- & N- BUTYL ACRYLATE) BAR 5,000 5,000
BUTYL METHACRYLATE B $,000 §,000
180-BUTYRALDENYDE BAD 5,000 5,000
a-BUTYRALDEHYDE BTR 5,000 5,000
SUTYRALDEHYDES (CRUDE) BPA $,000 5,000
BUTYRALOEHYDE (IS0-, N-) BAE $,000 $,000
CAMPHOR OIL (LIGHT) CPO §,000
CARBON TETRAGHLORIDE BT $,000
CADSTIC POTASH SOLUTION cPs 5,000
CAUSTIC SODA SOLUTION css 5,000
CHLOROBENZENE RB 5,000 5,000
CELOROPORM CRF $.000
CHLOROSULFONIC ACID CSA $,000
COAL TAR NAPHTHA SOLVENT RCT 5,000 5,000
REOSOTE (COAL TAR) ccT 5,000 5,000
CREGSOTE  (MOOD) oo $,000 5,000
CRESOLS (ALL ISOMERS) CRS $,000 $,000
CRESOLS WITH LESS THAN 5% PHEROL (SEE CRESOLS (ALL ISOMERS!) (= 1 5,000
CRESOLS WITH 5% OR MORE PHENOL (SER PHENOL) CPP $,000 5,000
RESYLATE SPEMT CADSTIC csc 5,000
CRESYLIC ACID, SODIUM SALT SOLUTTION, SEE CRESYLATE SPENT CAUSTIC CAX
CROTOMALDEHYDE CTA 5,000 $,000
CYCLOHEXANONE ccH 5,000 $,000
CYCLOARXYLAMINE CHA §,000 $,000
DECYL ACRYLATE (iso-, n-) DAT 5,000 5,000
DIQILOROBENZENE (ALL' ISOMERS) DRX 5,000 5,000
1, 1-DICHLOROETHANE DCH 5,000 5,000
2,2-DICHLOROETHYL ETHER DEE $,000 5,000
CHLORIDE) DOM $,000
IETHAMOLAMINE SALT SOLUTION DDE
DIMETHYLAMINE SALT SOLUTION DAD
ISOFPROPANOLAMINE SALT SOLUTION DTI
212 ¢ § 000 5,000
DPU 5 000 $,000
DIGILOROPROPENE, DICHLOROPROPANE MIXTURES oMx S 000 5,000
2,2-DICHLOROPROPIONIC ACID D
DIETRANOLAMINE DEA 5,000 S 000
DIBTHYLAMINE oEM 5,000 S 000
DIETHYLENETRIAMINE DET 5,000 5 000
DISTHYL ETHER, SER ETHYL ETHER DEB

MLIRSOML j“



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

BARGE : C9909: COMOCO, INC.; *7027° ND "7020°
MAX MAX
c LIQUID LIQUID
H TRANSFER TRANSFER
R RATE RATE
1 PER PER
S SPILL P/V
CARGO VALVE VALVE
(BBL/ (8BL/
HR) HR)
DIISOBUTYLAMINE DBvu 5,000 $,000
DI ISOPROPANOLAMINE DIP $,000 5,000
DI1SOPROPYLAMINE DIA 5,000 §,000
N, B-DDMETHYLACETAMIDS DAC 5,000 5,000
DIMETHYLETHANOLAMINE DB 5,000 5,000
DDETHYLPORMAMIDE oMP 5,000 5,000
1, 4-DIOXANE DOX $,000 $,000
DI -N-PROPYLAMINE DA 5,000 5,000
ETHANOLAMINE MBA 5,000 $,000
ETHYL ACRYLATE BAC $,000 $,000
ETHYLAMINE SOLUTION (72% OR LESS) EAN 5,000 5,000
N- EBA §,000 5,000
n- ECC 5,000 $,000
ETHYLENE CYANOHYDRIN ETC $.000 5,000
STHYLENED IAMPNE EDA §,000 5,000
ETHYLENE DIBROMIDE EDB 4,502
ETHYLEME DICHLORIDE BDC $,000 $,000
STHYLENE GLYCOL PROPYL ETHER EGP 000 $,000
2 -ETHYLHRXYL, ACRYLATE BAI 000 $,000
ETHYLIDENE WORBORNENE ENB 000 5,000
FTHYL METHEACRYLATE E™ 000 5,000
2-BTHYL-3-PROPYLACROLEIN EPA 000 $,000
FERRIC CMLORIDE SOLUTIONS PCS
PORMALDEHYDE SOLUTION (37% TO 50%) s 5,000 S 000
PORMIC ACID A 5,000 $ 000
FORFURAL FFA 5,000 S 000
GLUTARALDEREYDE SOLUTION (50% OR LESS) GTA
HEXAMETHYLENEDIAMINE SOLUTION HMC $,000 $,000
HEXAMETHYLEMRIMINE HMI 5,000 5,000
HYDROCHLORIC ACID SPENT (15% OR LESS) HCS 5,000
ISOPEWTALDERYDE (MIXED ISOMERS) (SER VALERALDEHYDE (ISO-, N-)
LSOPRENE IPR 5,000 5,000
KRAFT PULPING LIQUORS (FREE ALKALI CONTENT 3% OR MORE) ( INCLUDING: BLACK, KPL
MESITYL QXIDE MSO $,000 $,000
METHYL ACRYLATE MAM 5,000 5,000
PENTADIENE DIMER MCK 5,000 $,000
METHYL DIETHANOLAMING MDE 5,000 $,000
2-METHYL- 5 - ETHYLPYRIDINE MEP §.000 5,000
CHLORIDER (SRE DICHLOROMETHANE)
METHYL METHACRYLATE L 5,000 $,000
2-METHYLPYRIDINE MPR $,000 5,000
alpha-METEYLSTYRENE MSR $,000 5,000
MORPFEOLINE MPL 5,000 5,000
WITRIC ACID (70% OR LESS) NCD
NITROPROPAME (-1, OR -2) NPM 5,000 $,000
OCTYL NITRATES (ALL ISOMERS) ong 5,000 5,000
el men] © oM 4,797 5,000
PCB §,000
1, 3-PENTADIENR PDB $.000 5,000
(SAMB AS TETRACHLOROETHYLENE) PER S. 000
PHOSPHORIC ACID PAC 4,990
POLYSTHYLENE POLYAMINES PEB 5,000 5,000
FOLYMETHYLENE POLYPHEMYL ISOCYANATE PPI 5,000
PFOTASSIUM HYDROXIDE SOLUTION (SEE CAUSTIC POTASH SOLUTIOM)
180~ PROPANOLAMINE MPA $,000 5,000
PROPANOLAMINE (iso-, n-) PAX 5,000 5,000
PROPIQNIC ACID PA S, 000 $,000
1s0- PROPYLAMINE 944 5,000 $,000
is0-PROPYL ETMER re 5,000 5,000
PYRIDINE PRD 5,000 $,000
SODIUM ALIMINATE SOLUTION SAD

MLTRSOQ 3'2



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

BARGE : C9809: CONOCO, INC.; °7027° AND °7029°
MAX MAX
¢  LIQUID LIQUID
€ TRANSPFER TRANSFER
R TS RATE
I PER PER
S SPILL /v
CARGO VALVE VALVE
(BBL/ (BBL/
) HR) |
SDO §,000
SDL
SHP 5,000
SSH 5,000
SSI S,000
§8J $,000
STS
STY 5,000 5,000
SULFURIC ACID SPA 4,976 5,000
SOULFURIC ACID, SPENT SAC 5,000 5,000
1,1,2,2-TETRACHLOROETHANE (ACETYLENE TETRACHLORIDE) TEC 5,000
TETRAETHYLENEPENTAMINE TP 5,000 5 000
TETRAHYDROFURAN TP 5,000 5 000
1,1,2-TRICHLOROETHANE (VINYL TRICHLORIDE) ™ $,000 S 000
TRICHLOROETHANE (SEE 1,1,3-TRICHLOROETHANE)
1,2,3-TRICHLOROPROPANE ™™ 000 5,000
TRISTHANOLAMINE . . TRA 000 5,000
TRIZTHYLAMINE . TEN 000 5,000
TRIETAYLENETETRAMINE TET 000 5,000
ORRA, AMMONIUM NITRATE SOL'N (CONTAINING MORE THAN 2% NH3) UAS
VALERALDEHYDE (iso-, n-) 5,000 5,000
VALERALDEEYDE (iso-) IVA 5,000 s,000
VALERALDEHYDE (n-) VAL 5,000 5,000
VANILLAN BLACK LIQUOR (PRER ALKALI CONTENT 3% OR MORE) VAL
VINYL ACETATE VAM 5,000 5,000
VINYLTOLUENE VNT 5,000 5,000

wrRSIQ 3-}



SUMARY COMPARISON OF *SPILL VALVE® vs "P/V® MAX LIQUID TRANSFER RATES

BARGE : C3809: CONOCO, INC.; =7027e AND *7028°
MAX MAX
¢ LIQUID LIQuID
H TRANSFER  TRANSFER
R RATE RATE
I PER PER
s SPILL P/V
CARGO VALVE VALVE
(BBL/ (ABL/
UR) HR)
46 CPR SUBCHAPT O BUT NOT TABLE 151
‘1, 1-DICHLOROPROPANE ] ] §,000 S 000
1,1, 1-TRICHLOROETHANE - s, 000
1,2-DICHLOROPROPANE - DPP $,000 s 0bo
1,3 CYCLOPENTADIENE
1,3-DICHLOROPROPANE opPC 5,000 5 000
1-METHYL- 2 -HYDROXY - 3 - BUTYNE (] 5,000 S 000
2, 4 -DICHLOROFHENOXYACETIC ACID, DIMETHYLAMINE SALT SOLUTION {70% OR LESSDDA
3-PENTENENITRILE PNT
AEROTHENE TT (1,1, 1-TRICHLOROETHANE)
ALKYLBENZENE
ARP
PROPERTIES SIMILAR TO BENZENE) 5 000 5,000
BSC S 000 5,000
BZE S 000 $,000
BCL S 000 $,000
BUTYL ETHER (n-) - BTR 5,000 5,000
SUTYLENE OXIDE (i,2-) BTO 5,000 $,000
BUTYRIC ACID BRA 5,000 $,000
CARBOLIC ACID o S,000 s, 000
) (= ] 5,000 5,000
) CPM 5,000 5,000
CI™ s,000 5,000
CTO 5,000 5,000
RN 5,000 5,000
CHI 5,000 $,000
cow 5,000 5,000
CRx 5,000 5,000
CYCLOHRPTANE cYe 5,000 §,000
CYCLOHEXANONE, CYCLOHEXANOL MIXTURE X 5.000 $,000
CYCLOHEXYL ACETATE cYe S, 000 s, 000
CYCLOPENTADIENE, STYRENE, BENZENE MIXTURE csB 5,000 5,000
CYCLOPENTANE CcYp 5,000 5.000
DECANOIC ACID DCO 2,770
Dl 2 ETHYLHEXYL PHTHALATE (SBE ALSO ETHYLREXYL PHTHALATE) 5,000
DICMLOROISOPROPYL ETHER (2,2'-) ber §,000 5,000
DICHLOROPROPANE $,000
DICHLOROPROPENE 5,000
DIRTEYL SuLrFaTe DSy 5,000 S 000
OIRTHYLETHANOLAMINE DAR 5,000 S 000
DCDRCYL BERMZENE
DODECYLD IMETHYLAMINE TETRADECYLDIMETHYLAMINE MIXTURE por
ORIPOLENE
STIANCL (see ethyl alechol)
STHYL BROMIDE
STHYL TERT-BUTYL ETHER EBE s 000 5,000
ETRYLANCINE EAM 5 000 5,000
ETHYLEME DICHLORIDE 1.1,2-TRICHLOROETHANE MIXTURE ETX 5 000 5,000
STHYLMERCAPTAN (SAME AS STHANETHIOL)
FTRYLPEENOL EPL S 000 5,000
FORMALDEUYDE SOLUTION (50% oR MORE) . METHANOL MIXTURES MT™ S 000 S, 000
HYDROSOLPIDE
DeNRS
ISOBUTYL ACETATE IBA $,000
ISOPRENE, PENTADIENE MIXTURE be
1SO-PROPYL ALCOHOL 5,000 5,000
LAIRIC ACID LRA 5,000
METHACRYLONTTRILE MET S, 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.
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SOMMARY COMPARISON OF “SPILL VALVE*
BARGE : €9009: covoco, INC.;

46 CFR SUBCHAPTER D, TABLE 30.28-1

Acetone
Acetophencne

Alkenylsuccinic Anhydride
Alkyl (C9 - C17) Benzenes

Alkylbenzenesulfonic

Alkyl Phthalates (n-)

Alkyl Sueccina
Aainoethyldie
Amyl Acetate-
AMYL ACETATE

AMYL ACETATE |

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

iso-)

Amyl alcochol (n-)
Amyl alcochol (tert-)
AMYL ALCOHOL, PRIMARY

NYL ALCOHOL,
Amylene
AMYL ALCOHOL,

(sec-)

(iso-)

Amyl Methyl Ketone

Asyl Tallate
Asphalc

ASPHALT BLENDING STOCKS: Roofers flux
ASPHALT BLENDING STOCKS:

Behenyl alcohol

Senzene Tricarboxylic

Benzyl alcohol

Bicyclic Terpenel Polyamide salt

Brake fluid base mixtures

Butane

Butene, SEE BUTYLENE
Butene Oligomer

Butyl Acetate
BUTYL ACETATE
Butyl Acecace
Butyl alcohol
BUTYL ALCOHOL
SUTYL ALCOHOL
BUTYL ALCOHOL
BUTYL ALCOHOL

(iso-, n-)

(N-)

(sec-)

(i80-, n-, gsec-, tert-)
(180-)

(N-)

{SEC-)

(TERT-)

Butyl Benzyl Phthalate

Butylene

Sutylene Glycol

1.)-Bucylene Glycol, SEE BUTYLEME GLYCOL
Butylene Polyglycol, SER BUTYLRWE GLYOOL

iso-Butyl Formate
a-Bucyl Pormate
Butyl HReptyl Ketone

Butyl Methyl Ketone,SEE METHYL BUTYL KETONE

Butyl Stearate
Butyl Toluene

MLTRSTM

Tsion in Polyether Polyol

acid (4% or less)

Straight run residue

acid Trioctyl EBster

(containing Poly(2-8)alkylene (C2-C3) glycols, B

Ve °P/V® MAX LIQUID TRANSFER RATRS
®7027° AND *7028°

6)ethoxylates

BB

te (3.2% or less)
ution

E BEE KEREYEEELER

JIEEEEE SURE X

36

ALK HAg
LIQUID LIQuUID
TRANSFER  TRANSFER

RATE RATE
PER PER
SPILL P/V
VALVE VALVE
(B8L/ (BBL/
HR) HR)
§ 000 000
5 000 000
$ 000
5,000 5,000
5,000 $.000
5,000 5,000
5,000 5,000
$,000 5,000
$,000 5,000
§,000 $,000
§,000 5,000
§,000
$.000 5,000
5,000
§,000 5,000
$,000 5,000
$,000 000
000
§,000 000
5,000 000
§,000 000
5,000 000
5,000 000
$,000 5,000



SOORY COMPARISON OF ‘SPILL VALVE® ve *p/ve px LIQUID TRANSFER RATES

BARGE : €9809: COMOCO, INC.; ©°7027¢ ND *7028°
MAX MAX
c LIQUID LIQUID
H  TRANSFER TRANSPER
R RATR RATE
I PER PER
s SPILL 1744
CARGO VALVE VALVE
(BBL/ (BBL/
HR) HR)
ceccacecncvens S e e recsccancccccveametncccnananaa. '_-_-......._...._... e cenacceve
Butyrolactone (gamma) BLA
Calcium Alkylphenate
Calcium Alkyl Salicylate
Caleium Amino Nonyl Phenolate
Calcium Carbaxylate
Caprolactaa solutions cLs §,000 5,000

Carbon black bage $,000
Catyl alcohol (HEXADECANOL) SEE ALCOHOLS (C13 AND ABOVE)

Cetyl-Stearal alcohol

Cleaning spirit (unleaded)

Coal tar COR 5,000
Cumene fas ] §.000 5,000
Cycloaliphatic resins
Cyclohexane ax S 000 S 000
Cyclohexanol CHN $ 000 S 000
1.3-Cyclopentadiene dimer (molten) CPD S 000 5 000
Cyclopentadiene polymers. SEE 1.3-CYCLOPENTADIENE DIMER (MOLTEN)
Cymane (para-) [e i ] 5,000 5,000
Decahydronaphthalene DEN 5,000 5,000
Decaldehyde (iso-) ) IDA 5,000 5,000
Decaldehyde (n-) DAL 5,000
Decane DDC
Decene DCE S 000 S 000
Decyl alccohol (all iscmers) (DBCANOL) DAX 5 000 S 000
DECYL ALOOHOL (is0-) I1SA S 000 5 000
DECYL ALCOHOL (n-) DAN S 000 $ 000
Decylbenzene (n-) ez S 000 s 000
Detergent Alkylate
Diacetons alcohol DAA § 000 S 000
Dialkyl (Ci0-C14) Benzenes DAB
Dialkyl (C7-C13) Phthalates DAH
Dibutyl Carbinol
Dibutyl Phthalate (ortho-) DPA 5,000
Diqclopon:ndim, SEE 1,3-CYCLOPENTADIENE DIMER (MOLTEN) per 5,000 5,000
Diethylbenzene DEB s, 000 5,000
DRG 5,000 5,000
> 5,000 $,000
DEM
DIG
DGE
DGA 5 000 5,000
oG S 000 5,000
DGR
bGP
DGL
DEH
DIR
DPH
Diglycidyl Ether of Bisphenol A BDB
Diheptyl Phthalate DiP
Dibexyl Phthalate DHA
Diisobutylcarbinol bDec 5,000 S 000
Diiscbutylene DL 5,000 S 000
Diisobutyl Retone 3¢ 4 5,000 S 000
Diisobutyl Phthalate DIT
Diisodecyl Phthalate DID
Diisononyl Adipate oy
Diiscnonyl Phthalate oI
Diiscocytl Phthalate DIo
Diisopropylbenzene (all isomers) DIX 5,000 000

MLTRSTM1



SIMARY COMPARISON OP °*SPILL VALVE® vs *P/V* MAX LIQUID TRANSPER RATES

BARGE : C9809: CONOCO, INC.; *7037° AMD *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

Oiundecyl Phchalate
Dodecane (all igomers)
Dodecancl

Dodecene (all isomers)
DODRCENE

Dodecylbenzene

Dodecyl Phenol

Drilling sud (low toxicity) (if flammable or coabustible)/
Epoxylated linear alcohols, C11-Q1§
Ethane

2-Bthoxyethanol

2-Bthoxyethyl Acetate

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

Bthyl Acetate

Ethyl Acetcacetate

Sthyl alcohol (ETHANOL)

fthyl Asryl 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
Bthylene Glycol Diacetate

Sthylene Glycol Methyl Ether Acetate
Sthylene Glycol Phenyl Rther

L Be L=¢ o}

3-3

w0 MAX
¢  LIQUID LIQUID
H TRAMSFER  TRANSPER
R RATR RATE
1 R PER
[ SPILL P/V
VALVE VALVE
(BBL/ (BBL/
) HR)
08¢ cccweveans
-3 §4
DLA
poT
DTL 5,000
P
DDI
D6E
DIF 5,000 5,000
poP 5,000
DPN 5,000 § 000
DIL 5,000 5 000
DoO 5,000 5 000
DPE 5,000 § 000
poe
PG 5,000 5,000
DGY
opY
prr 5 000 5,000
DSR 5 000 5,000
TP
DUP
DoC
o
DOZ $,000 §,000
DOOD $,000 5,000
oo 5,000 $,000
DoL
BTH S 000
ERO S 000
EEA S 000
ETG 5,000
ETA 5,000 5,000
EAA 5,000 5,000
BAL 5,000 $,000
EAK
TB 5 000 §,000
EBT S 000 5,000
EBR S 000 5,000
ECY S 000 5,000
ETL
BGL 5,000 S, 000
260
]
B 5,000 5,000
) 24 S, 000 5,000
0P
BGA
BGI
R s, 000 5,000
BGT
R 5,000 5,000



SUMMARY COMPARISON OF °SPILL VALVE® ve °P/V® MAX LIQUID TRANSFER RATES

BARGCE : C9009: CONOCO, INC.; *7027° AND *7020°
MAX MAX
S LIQUID LIQUID
H TRAMSFER TRANSFER
R RATE RATE
I PER PER
S SPILL P/V
CARGO VALVE VALVE
(BBL/ (88L/
* ) )
meeelecceccnctosctnctccccscnccctnnccomacancne e onn cocameaas ecacsmecnmcane 0P cuceacama
Sthylene Glycol Phenyl Ether, Diethylene Glycol Phenyl Btber mixture X
Sthylene-Propylene Copolymer (in liquid mixtures)
Bthyl -1 -Ethoxypropionate EBP
2-Bthylhexaldehyde, SEE OCTYL ALDEHYDES A $,000 $,000
2-Bthylhexanoic acid EBO
2-Bthylhexanol, SEE OCTANOL (ALL ISOMERS) ERX 5,000 §,000
Bthylhexocic qcid, SER 2-ETHYLHEXANOIC ACID
Sthyl Hexyl Phthalate (SER ALSO DI 2-BTHYLHEXYL PHTHALATE) EHE
Sthyl Hexyl Tallate RHT
Bthyl Propicnate EPR § 000 5,000
Bthyl Toluene BT S 000 5,000
Fatty acid {saturated, C13 and above)
Pacty acid Amides
Pormamide PAM 5,000 $ 000
Purfuryl Alecohol FAL $,000 S 000
Gas oil, cracked Goc
GASOLINE BLEMDING STOCKS: Alkylates GAX 5,000 5,000
GASOLINE BLENDING STOCKS: Reformates GRF 5,000 5,000
GASOLINES: Automotive (containing not over 4.23 grams lead per gallon) GAT 5,000 $,000
GASOLINRS: Aviation (containing not over 4.66 grams lead per gallon) AvViGAV $,000 5,000
GASOLINES: Casinghead (natural) GCS 5,000 s, 000
GASOLINES: Polymer GPL 5,000 S, 000
GASOLINES: Straight run GSR 5,000 $,000
Glycerine GCR 5,000
Glycercl, SER GLYCERINE
OGlycerol Polyalkoxylate
Glycerol Triacetate
Glyeidyl Bster o acid, SEB GLYCIDYL ESTER OF TRIDECYL A
Glyeidyl Ester o d GLT
Glyeidyl Bater o GLYCIDYL ESTER OF TRIDECYL ACETIC ACID
Glyecol Diacetate DIACETATE
Glycols, Resins
Gyleol Triacetate, SEE GLYCERYL TRIACETATE
Glyoxal solution (40% or less)
Grease
Heptadecane
Heptane (all isceers) (METHYHEXANE) B 5,000 000
HEPTANR (N-) £PT 5,000 000
Heptanoic acid HRP $,000 000
Heptanol (all isomers) RTX 5,000 Qoo
HEPTANOL BT 5,000 000
Heptene (all isomers) HPX 5,000 000
HEPIENE (1-) BTE 5,000 000
Heptyl Acetate HPR 5,000 000
Herbicide (C1S -H22 -NO2 -CI), SEB METOLACHLOR
Hexaethylease Glycol
Rexassthylene Glycol .
Hexamethylenetetramine solutions HTS
Hexane (all isomers) BXS 5,000 000
HEXANE HXA 5,000 000
Hexanoic acid HXO 5,000 000
Hexanol N 5,000 000
Baxsne (all iscmers) HEX 5,000 000
HEXEME (1-) R 5,000 000
HEXENE (2-) T 5,000 000
Bexyl Acetate HAR
Bexylene Glycol HXG 5,000 5,000
Hog Grease, SEE LARD
2-Bydroxy-4- (msthylthioc) butanoic acid HBA
HYDROCARBOM S-9 (MOVED TO SUB-O, NON TABLE 151, 6/24/9S) i g ]
Bydroxy cterminated Polybutadiene, SEE POLYBUTADIENE, HYDROXYL TERMINATED/

3-9



SUMORY COMPARISON OF °*SPILL VALVE® vs *P/V* MAX LIQUID TRANSFER RATES

CARGO

C9809: CONMOCO, INC.; *7027¢ AND

"7020°

Latex, liquid synchetic, including: Styrene-Butadien rubber
Latex, liquid syntheeic, 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

Methyl Isobutyl Ketone
J-lh:hyl-s-lhr.hoxybuuml
J-hthyl-:-llethaxybutyl Acetate
1-Mathyl Maphthalene

Methyl Pentene
1-METHYL- 1 - PENTENE
5-METHYL-1-PENTENE
W-Mathyl-2-Pyrrolidone
Mathyl Tert-Butyl Bther (MTREB)
Mstolachloer

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

nr~X»En

RRRAREEEY FEREE33EE 3

AR5B33T B

HEEEH AR

FIRTT MAX
LIQUID LIQUID
TRANSFER  TRANSFER
RATE RATE
PER PER

SPILL P/V
VALVE VALVE
(B8L/ (BBL/
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 S 000
§ 000 S 000
S 000 S 000
§,000 §,000
5,000 5,000
5.000 5,000
5,000 5,000
$,000 5,000
$,000
$,000 S 000
5,000 5 000
S 000 5,000
5 000 5,000
$,000 5,000
5,000 S 000
$,000 5 000
5,000 000
5,000 $ 000
$,000 S,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



SMUARY COMPARISON
SARGE : C9609:

OP *SPILL VALVE® vg ‘P/ve

COMOCO, INC.; °7027e AND *7020°

: Aviation P2300

: Clarified

: Coal

: Coconut oil, esterified, SEE COCONUT o1
+ Coconut oil, fatey acid

: Coceonut oil, facty acid Methyl Ester

: Cocenut oil, Mechyl Bster, SEE cocaNuT
Cottonseed, facty acid, sep COTTONSEED
: Croton

Crude

: Diesel

: Gas, low pour

: Gas, lowv sulfur

Heartcut distillate

: lanolin

: Linseed

: Lubricating

: Mineral

: M{neral geal

: Motor

: Neatsfoot

¢ Olticica

MISC: Palm ofl, facey acid Methyl Egter

: Palm oil, Methyl Bster, SEE sEp PALM OF
: Penetrating

: Perilla

: Pilchard

: Pine

MISC: Range

: Residual

: Resin

: Resinous petroleun

MISC: Road

: Rosin

: Seal

oIL,

oIL,
oL,
oL,
OoIL,
OIL,
oIL,
oIL,
oIL,
oIL,
orL,
o1L,
OIL,
oIL,
oL,
oIL,
oIL,
oIL,
oIL,

QIL,
oIL,
oIL,
oIL,
oIL,
oIL,

MISC: Tall, fatey 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)
Oleic acid

Oleyl alecobol (OCTADECENOL) ,

MAX LIQUID TRANSPER RATES

nheemxn

L. PATTY ACID METHYL ESTER

oM
OIL FATTY ACID METHYL ESTE
OIL, FATTY ACID rY

o1L
obs

oLB

oMs
OoxT
ONF
oor
OPB
EOPR
oPT

L. PATTY ACID METHYL

i B8 B 83

433343488

£ g

SEE ALCOHOLS (C13 AND ABOVE)

J-12

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 : €9809: Camoco, INC.; °7027° anD “7020°*
MAX MAX
€  LIQUID LIQUID
H TRAMSFER  TRANSFER
R RATE RATE
I PER PER
S SPILL B/V
CARGO VALVE VALVE
(BOL/ (BBL/
. - HR} . HR)
LA R R .o...---.--.-.-..........-.-...-..-....... Ce® . .ncncee
Organic Amine 70, sep NMINGETHYLDIETHANOLAMINE, AMINOETHYL - ETHANOLAMINE SOLY
Palm Stearin s
PN
POC 8,000 5,000
BP
PTY 5,000 5,000
T §,000 5,000
PENTAE (n-) PTA 5,000 5,000
Pentanoic 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, sgm INDIVIDUAL PRTHALATES
Pinene PIN 5,000 5,000
PPX
PAD 5,000
Pol chylail PLB 5,000 5,000
ydiae siloxane §,000
Polyechylene Glycol 5,000
Polyethylene Glycol Dimethyl Ether
Polyglycerol
Polyilobucylene, SEE POLYBUTENR
Polymerized Esters
holy(:o)oxyethylo.ne Sorbitan Monooleate PSM
Polypropylene PLP
Polypropylene Glycol pac 5,000 $ 000
Polypropylene Glycol Methyl Ether PGM $,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 $,000
Propyl alcchol (iso-) IPA 5,000 5,000
Propyl alcohol (n-) PAL $,000 $,000
Propylbenzene (n-) Pz 5,000 5,000
iso-Propyleyclohexane IPX 5,000 S.000
Propylene PPL 5,000
Propylene-Butylene Copolywmer B BpP
Propylene Dimer PDR
Propylene Glycol (1,2-PROPANDIOL) PPG 5,000 5.000
Propylene Glycol Monoalkyl Bther PGR
Propylene Glycol Ethyl Rther oY
Propylene Glycol Methyl Ether e 5,000 5.000
lene Polymer (in liquid mixtures)
opY e Tolymar o PTT 5,000 5,000
Propylens Trimer PR
Pseudocumene, SEE TRIMETHYLAEWZENES
[T ]
Sodium Acetate, Glycol, water solutions
Sodium Acetate solution SAR
Sodium Senzoate solution seN
Sodium Sulfonate
Stearic acid SRA

MLTRSOM]
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STUARY COMPARISON OP "SPILL VALVE® vp “P/V® MAX LIQUID TRANSFER RATES

SARGE : C9009: conoco, INC.; *7027° n *70328°

o x
c LIQuUID LIQuUID
R TRANSFER  TRANSFER

R RATB RATE

b PER PER

s SPILL P/vV

CARGO VALVE VALVE

(aBL/ (8BL/

RR) HR}

Stearyl alcohol {Octadecanol)

Sulfolane SrL $,000 S, 000
Tallow TLO
Tallow alcohol, Sep ALCOHOLS (C13 AND ABOVE)
Tallow fatty acid by ;)
Tallow Alkyl Nitrile
Tetradecano]l ™ 5,000
1-Tetradecene, SER THE OLEPIN OR ALPHA-OLEFIN ENTRIES D S,000 $,000
Tetradecylbenzen TBD
Tetraethylene Glyecol ™6 5,000 5,000
Tc:rlhydromphchalene THN 5,000 5,000
Tc:tapropylbenzene, SEE ALKYL(C9-C17) BENZENES
Toluens T™OL 5,000 5,000
Triaryphosphate
Tributyl Phosphate ™F
Tricresyl Phosphate (less than 1% £ the ortho isomer) CP S, 000 5,000
Tridecane ™D 5,000 5,000
Tridecancic acid
Tridecanol, SEBR ALCOROLS (C13 AND ) ™ 5 000 5,000
1-Tridecene C 5 000 5,000
Tridecylbenzene TRB
Triethylbenzene TRB 5,000 5,000
ol TEG 5,000 5,000
ol Butyl Ether
Butyl Bther aixture 5,000
' di- (2-ethylbutyrace) by
Ether mixture
1 Ethyl Bther £y
1 Methyl Ether
] TPS 5,000 5,000
llitate
Triisopropanclamine TIP §,000
Trimethylbenzenes (all isomers) TRE 5,000 $,000
TRIMETHYL BENZENE (1,2,5-) ™8 5,000 5,000
TRIMETHYL BENZENE (1,2,3-) ™ 5,000 5,000
TRIMETHYL BENZENE (1,2,4-) (ps MENE) ™ 5,000 5,000
T ¢ Polyethoxylate TR
:md.tol-x,a-diisobutynu
pentancl-1-isobutyrace ™
PROPYLENE TRIMER
1 ToC
1 Methyl Bther ™
te ™P 5,000
k123
Turpentine subgtitute (White Spirit), SEE WHITE SPIRIT (LOW (15-20%) AROMATI
Undecanocl
Ondecene (1-) oDe $,000 5,000
1 alcohol ¢ ") 5,000 5,000
qulbenzcne e
Vioyl Acetate-fumerate Copolymer
Waxes: 0z
MAXES: Candelilla
WAXES: Carnsuba e,
OXRS: Paraffin Tz,
XRS: Petroleum
Mice spiric, SER WHITE SPIRIT (LOow (15-20%) ARQMATIC)
White spirit (low (15 - 20%} aromatic) WSL
Uine, SER ALCOHOLIC BEVERAGES, N.O.§
Wool grease
Iylenes (ortho-, Beta-, para-) Inx 5,000 5,000
‘ ITLEME (M-) - M 5,000 5,000
r
MLTRSOO
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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%
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