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U.S. Department of Commanding Officer 2100 2™ Street, S.W. Stop 7102

Homeland Security United States Coast Guard Washington, DC 20593-7102
Marine Safety Cent Staff Symbol: MSC-3

United States arne cafety Lenter Phone: (202) 475-3403

Fax:  (202) 475-3920

Coast Guard ' ]
Email: msc@uscg.mil

16710/P007994/rtw
Serial: E2-1202343
May 11, 2012

Marine Solutions Inc.
Attn: Mr. Chetan Kumaria
7985 Boone Trace
Nashville, TN 37221

Subj: CBC 336, O.N. 1119685, Trinity Marine, Ashland Hull 4402
CBC 337, O.N. 1119686, Trinity Marine, Ashland Hull 4403
Trinity Ashland Shipyard Hull 4404 ‘
297.5” x 54’ x 12’ Unmanned Tank Barge (D)
High Level Overfill Alarm/ Capacitance & Inductance Calculations / Hazardous Area

Ref: (a) Dwg. No. 031202HL-1, SH 1-1, Rev 0, “High Level/Overfill Alarm System”
(b) Dwg. No. 031202HZ-1, SH 1-1, Rev 0, “Hazardous Area Plan”
(c) Capacitance and Inductance Calculations
(d) Navigation and Vessel Inspection Circular (NVIC) 10-92, Change 2, “Coast Guard
Recognition of Registered Professional Engineer Certification of Compliance with Coast
Guard Requirements.”
(e) Telephonic correspondence between CWO Williams and Mr. Kumaria May 8, 2012

Dear Mr. Kumaria:

We reviewed reference s (a) through (c), submitted electronically by your email dated May 1,
2012 under the provisions of reference (d) References (a) through (c) received partial review by
Marine Safety Center for compliance with 46 CFR Subchapter D. Accordingly, references (a)
and (b) are “Approved in accordance with NVIC 10-92, Ch-2” Reference (c) was
“Examined in accordance with NVIC 10-92, Ch-2,” as these documents are not normally
approved but contain information referred to during our review process. The installation,
workmanship, and testing shall be accomplished to the satisfaction of the cognizant Officer in
Charge, Marine Inspection (OCMI). The following comments apply:

1. We note from your letter that the cargo on this barge will be Grade A and below. The OCMI
must be satisfied that the overall electrical installation will conform to the applicable sections of
Subpart 111.105 for hazardous locations and 38.15-15 for Subchapter D vessels.

2. The exhaust system location of cargo pump and/or other engines on tank barges must exceed
10 ft from the nearest source of flammable vapor or gas per 4-1-1/15.3 of ABS Rules for
Building and Classing Steel Vessels for Service on Rivers and Intracoastal Waterways 2007 or
test that provides an equivalent level of safety as determined by the Marine Safety Center per 46
CFR 110.20-1.



16710/P007994/rtw
Serial: E2-1202343
May 11, 2012

Subj: CBC 336, O.N. 1119685, Trinity Marine, Ashland Hull 4402
CBC 337, O.N. 1119686, Trinity Marine, Ashland Hull 4403
High Level Overfill Alarm/ Capacitance & Inductance Calculations / Hazardous Area

3. A tank vessel designed to carry hazardous material will require an emergency shutdown
system per 33CFR 155.780. Please indicate compliance with this regulation to the OCML

4. If relevant to this barge, indicate to the marine inspector that the cargo overfill system will
comply with the applicable subparagraphs of 33CFR 155.480(b) (2).

5. As discussed in reference (e), the generator set and thermal fluid heater is only to be operated
with Grade E Cargos. Any exception to this is at the discretion of the OCMI and shall be
endorsed as operational restriction on the vessel’s Certificate of Inspection.

6. No electrical or spark producing equipment shall be located inside a Hazardous Area
carrying Cargo Grades A through D unless they meet 46 CFR 111.105 and in addition the
electrical oil immersion heaters shall meet 46 CFR 111.85

As with all plans and calculations accepted under the provisions of NVIC 10-92, CH-2, the
primary responsibility for accuracy and compliance with applicable regulatory requirements
rests with the certifying Professional Engineer. The installation, workmanship and testing shall
be to the satisfaction of the cognizant Officer in Charge, Marine Inspection (OCMI). Our
approval does not in any way limit the authority of the cognizant OCMI to require correction of
material, design, construction, installation, etc. that are found not to be in compliance with
Coast Guard requirements.

As an agreed upon condition for participating in our Electronic Commerce Program, you must
provide a copy of reference (a) through (c) to the OCMI in whose zone the work is to be
accomplished.

Our Project Number for this vessel is P0O08015. Ensure that future correspondence includes the
Project Number, and Official Number.

Please contact CWO R. T. Williams at 202-475-3368 with questions concerning our review.

Sincerely,

M. A. HOSSAIN
Chief, Electrical Branch
U. S. Coast Guard

By direction

Copy: Commanding Officer, Coast Guard Marine Safety Unit Port Arthur



U.S. Department of Commanding Officer 2100 2™ Street, S.W. Stop 7102
Homeland Security United States Coast Guard Washington, DC 20593-7102

‘ Staff Symbol: MSC-3
United States Marine Safety Center Phone: (202) 475-3403

Fax: (202) 475-3920

Coast Guard . ’
Email: msc@uscg.mil

16710/ P007994
Serial: C1-1201999
April 19, 2012

Marine Solutions, Inc

Attn: Mr, Chetan Kumaria

7985 Boone Trace

Nashville, TN 37221

Email: MARINESOLINC@aol.com

Subj: CBC 336, O.N. 1119685, Trinity Marine, Ashland Hull 4402

CBC 337, O.N. 1119686, Trinity Marine, Ashland Hull 4403

297°-6” x 54’ x 12’ Unmanned Tank Barge (D)

Grade B (max. 25 psia Reid) and Lower Flammable or Combustible Liquids Identified in
46 CFR Table 30.25-1 or 46 CFR Part 153 Table 2

Design Density 8.7 Ibs/gal;

Rivers; Lakes, Bays, and Sounds; Limited Coastwise on unmanned fair weather voyages
only, not more than 12 miles offshore between St. Marks and Carrabelle, Florida

Vapor Collection System and List of Authorized Cargoes

Ref: (a) Marine Solutions, Inc., Dwg. No. 031202VP-1, Rev 0, “Vapor Piping Addition”, dated

March 16, 2012

(b) Marine Solutions, Inc., Dwg. No. 041201VP-1, Rev 0, “Vapor Piping Addition”, dated
April 10,2012

(c) Marine Solutions, Inc., “Vapor Collection System Calculations for Barge Name(s):
CBC 3367, dated April 11, 2012

(d) Marine Solutions, Inc., “Vapor Collection System Calculations for Barge Name(s):
CBC 3377, dated April 12, 2012

(e) MSC Letter, Serial No. C1-120200x, dated April xx, 2012

(D Your email dated April 19, 2012

() Navigation and Vessel Inspection Circular (NVIC) 10-92, Change 2, “Coast Guard
Recognition of Registered Professional Engineer Certification of Compliance with
Coast Guard Requirements”

Dear Mr. Kumaria:

We received references (a) through (d), submitted with your letter dated April 10, 2012, April
11,2012, and April 12,2012, under the provisions of reference (g). References (a) through (d)
have received partial technical review by the Marine Safety Center for compliance with 46 CFR
Part 39, excluding Subpart 39.40. The vapor collection system piping plan, references (a) and
(b), are “Approved in accordance with NVIC 10-92, CH-2.” The pressure drop calculations,
references (c) and (d), are “Examined in accordance with NVIC 10-92, CH-2.” Calculations
such as these are not normally marked approved, but are used to verify that the system meets the
applicable regulations. The following comments apply:



16710/ P007994
Serial: C1-1201999

April 19, 2012

Subj: CBC 336 & CBC 337, Trinity Marine, Ashland Hulls 4402 & 4403
Vapor Collection System and List of Authorized Cargoes

1. As with all plans and calculations accepted under the provisions of reference (g), the
primary responsibility for accuracy and compliance with applicable regulatory requirements rests
with the certifying Professional Engineer. The installation, workmanship and testing shall be to
the satisfaction of the cognizant Officer in Charge, Marine Inspection (OCMI). Our approval
does not in any way limit the authority of the cognizant OCMI to require correction of material,
design, equipment, construction, installation, etc. that are found not to be in compliance with
Coast Guard requirements.

2. Based on your calculations, this VCS is capable of recovering vapors of the cargoes
listed in enclosure (1) at a maximum vapor-air mixture density of 0.336 Ibm/ft’, at a maximum
liquid load rate of 5,000 bbl/hr, and a maximum liquid discharge rate of 3,000 bbi/hr.

3. Inaccordance with references (¢) and (d), the set-point of the overfill shutdown
system shall be no higher than 9 inches below the trunk top at centerline of each cargo tank.

4. Please provide documentation showing that the barge’s high level alarm and overfill
shutdown systems are in compliance with 46 CFR 39.20-9. If plans have not already been
approved, they should be submitted to the MSC Electrical Branch. For questions concerning
electrical plan review contact Mr. Akhtar Hossain, MSC Electrical Branch Chief at the number
above.

5. The oil transfer procedures shall include a table or graph showing the liquid transfer
rate versus the pressure drop, as required by 46 CFR 39.30-1(b)(3), to the satisfaction of the
cognizant OCMI. This information must be taken from the calculations, tables, and graphs
contained within references (c) and (d).

6. The tanks share a common vent header, which would allow mixing of various vapors
and liquid cargoes. Note this configuration restricts the types of cargoes that can be carried
simultaneously.

7. Enclosure (1) contains VCS Category 2, 4, and/or 7 cargoes. Polymerization and
residue build-up of these cargoes can adversely affect the operation of the vapor collection
system. The barge’s owner must develop a method for internal visual inspection to verify that
fouling of VCS components is not occurring, to the satisfaction of the cognizant OCMI.

8. References (c) and (d) contain calculations to justify dual loading operations. After
reviewing your calculations, we confirm that you adequately demonstrated that these vessels are
capable of conducting dual loading operations. Tandem loading is limited to simultaneous
collection of those cargoes listed in the vessels’ CAA at a maximum combined transfer rate of
5,000 bbl/hr. Please note that this letter does not constitute final approval for dual loading as the
Marine Safety Center only reviews technical calculations for such operations. For final approval
you must submit your request to Commandant (CG-5215) with the name of the facility where the
vessels will be conducting dual loading operations.



16710/ PO07994
Serial: C1-1201999

April 19,2012

Subj: CBC 336 & CBC 337, Trinity Marine, Ashland Hulls 4402 & 4403
Vapor Collection System and List of Authorized Cargoes

9. The Cargo Authority Attachment (CAA) for the vessel is now available in the Coast
Guard’s Marine Information for Safety and Law Enforcement (MISLE). The CAA will contain
the cargoes found in enclosure (1). Please note that only the cognizant OCMI can issue a
vessel’s CAA, which is valid only when referenced by and attached to a valid Certificate of
Inspection (COI). The OCMI will verify the carriage authority and vapor control tank group
characteristics we used to create enclosure (1) are consistent with the vessel’s actual
construction. Enclosure (2) contains the VCS tank group characteristics and our recommended
COI endorsement.

As a condition of your participation in MSC’s electronic commerce program, you must provide a
copy of the approved drawings to the OCMI, along with a copy of the corresponding MSC
approval letter.

Our Project Number for this vessel is P007994. Please ensure that future correspondence
includes the Project Number or the Official Number of the barge.

If you have any questions concerning our review, please contact Lieutenant Tony Cao at the
number listed above.

Sincerely,

J. LECHNER
mmander, U. S. Coast Guard

Chief, Tank Vessel and Offshore Division
By direction

Encl: (1) Vapor Collection System List of Cargoes; CBC 336 & CBC 337, Trinity Marine,
Ashland Hulls 4402 & 4403; dated April 19, 2012
(2) VCS PRIS; CBC 336 & CBC 337, Trinity Marine, Ashland Hulls 4402 & 4403; dated
April 19, 2012

Copy: Commander, Coast Guard Marine Safety Unit Port Arthur, w/ enclosures
Commandant, U. S. Coast Guard (CG-5215), via email



Vap 'ontrol System List of Cargoes

for: CBC 336 & CBC 337, O.N. 1119685 & 1119686, Trininty Ashland Hull , 4402 & 4403

Chem VCSs
-Eode Chemical Name Category
ACT  Acetone 1
ACP  Acetophenone 1
APU  Alcohol(C12-C16) poly(1-6)ethoxylates 1
AEB  Alcohol(C6-C17)(secondary) poly(7-12)ethoxylates 1
AEC  Amyl acetate (all isomers) 1
AAl Amyl alcohol (iso-, n-, sec-, primary) 1
BFX  Brake fluid base mixtures (containing Paly(2-8)alkylene(C2-C3) 1
glycols, Polyalkylene(C2-C10) glycol monoalkyl(C1-C4) ethers, and
their borate esters)
BAX  Butyl acetate (all isomers) 1
IAL Butyl alcohol (iso-) 1
BAN  Butyl alcohol (n-) 1
BAS  Butyl alcohol (sec-) 1
BAT  Butyl alcohal (tert-) 1
BUE  Butyl toluene 1
CHX  Cyclohexane 1
CHN  Cyclohexanol 1
CPD  1,3-Cyclopentadiene dimer (molten) 2
CMP  p-Cymene 1
IDA iso-Decaldehyde 1
DAL  n-Decaldehyde 1
DCE  Decene 1
DAX  Decyl alcohol (all isomers) 1
DBZ n-Decylbenzene, see Alky(C9+)benzenes 1
DAA  Diacetone alcohol 1
DEB  Diethylbenzene 1
DBL  Diisobutylene 1
DIK  Diisobuty! ketone 1
DIX Diisopropylbenzene (all isomers) 1
DOP  Dioctyl phthalate 1
DPN  Dipentene 1
DIL Diphenyl 1
DPG  Dipropylene glycol 1
DFF  Distilates: Flashed feed stocks 1
DSR  Distillates: Straight run 1
DOZ  Dodecene (all isomers) 1
ODB  Dodecylbenzene, see Alkyl(C8+)benzenes 1
EEA  2-Ethoxyethyi acetate 1
ETG  Ethoxy triglycol (crude) 1
ETA  Ethyl acetate 1
EAL  Ethyl alcohol 1
ETB Ethylbenzene 1
EBT  Ethyl butanol 1
EBE  Ethyl tert-butyl ether 1
EBR  Ethyl butyrate 1
ECY  Ethyl cyclohexane 1
EMA  Ethylene glyco! butyl ether acetate 1
EPE Ethylene glycol phenyl ether 1
EEP  Ethyl-3-ethoxypropionate 1
EHX  2-Ethylhexanol 1
EPR  Ethy! propionate 1
T L Ty R R S

Revised: 04/19/2012

Coast Guard Marine Safety Center
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Chem T VCS
Code Chemical Name — Category
ETE  Ethyl toluene 1
GAK  Gasoline blending stocks: Alkylates 1
GRF  Gasoline blending stocks: Reformates 1
GAT Gasoli)nes: Automotive (containing not over 4.23 grams lead per 1
gallon
GAV  Gasolines: Aviation (containing not over 4.86 grams of lead per 1
gallon) .

GCS  Gasolines: Casinghead (natural) 1
GPL  Gasolines: Polymer 1
GSR  Gasolines: Straight run 1
HMX  Heptane (all isomers), see Alkanes (CE-C9) (all isomers) 1
HEP  Heptanoic acid 1
HTX  Heptanol (all isomers) 1
HPX  Heptene (all isomers) 2
HPE  Heptyl acetate 1
HXS  Hexane (all isomers), see Alkanes (C6-C8) 1
HXO  Hexanoic acid 1
HXN  Hexanol 1
HEX  Hexene (all isomers) 2
HXG  Hexylene glycol 1
IPH Isophorone 1
JPF Jet fuel: JP4 1
JPV  Jet fuel: JP-5 (kerosene, heavy) 1
KRS  Kerosene 1
MTT  Methyl acetate 1
MAL  Methy! alcohoi 1
MAC  Methylamyl acetate 1
MAA  Methylamyl aicohol 1
MAK  Methyl amyl ketone 1
MBE  Methyl tert-butyl ether 1
MBK  Methyl butyl ketone 1
MBU  Methyl butyrate 1
MEK  Methyl ethyl ketone 1
MHK  Methyl heptyl ketone 1
MIK  Methyl isobutyl ketone 1
MNA  Methyl naphthalene (motten) 1
MNS  Mineral spirits 1
MRE  Myrcene 1
NAG  Naphtha: Heavy 1
PTN  Naphtha: Petroleum 1
NSV  Naphtha: Solvent 1
NSS  Naphtha: Stoddard solvent ‘ 1
NVM  Naphtha: Varnish makers and painters (75%) 1
NAX  Nonane (all isomers), see Alkanes (C6-C9) 1
NON  Nonene (all isomers) 2
NNS  Nonyl alcohol (all isomers) 1
NNP  Nonyl phenol 1
NPE  Nonyl phenol poly(4+)ethoxylates 1
OAX  Octane (all isomers), see Alkanes (C6-C9) 1
OAY  Octanoic acid (all isomers) 1
OCX  Octanol (all isomers) 1
OTX  Octene (all isomers) 2
OTW  Oil, fuek No. 2 1
OTD  Qil, fuel: No. 2-D 1
OFR  Oil, fuel: No. 4 1

Revised: 04/19/2012
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Chem
Code

OFvV
OSX
OiL
oDs
OGP
OLB
ORL
oTB
PPE
PlO
PIP
PAG
PAF
PLB
PGC
IAC
PAT
IPA
PAL
PBY
1PX
PPG
PGN
PTT
SFL
THN
TOL
TCcP
TEB
TRE
TRP
ubcC
UND
XX

Revised: 04/19/2012

L 2

Chemical Name

VvCS
Category
)

Qil, fuel: No.

Oil, fuel: No. 6

Oil, misc: Crude

Qil, misc: Diesel

Oil, misc: Gas, high pour

Qil, mis¢: Lubricating

Oil, misc: Residual

Qil, misc: Turbine

n-Pentyl propionate

alpha-Pinene

beta-Pinene

Poly(2-8)alkylene gtycol monoalkyl(C1-C6) ether
Poly(2-8)alkylene glycol monoalkyl(C1-C6) ether acetate
Polybutene

Polypropylene glycol

iso-Propyl acetate

n-Propyl acetate

iso-Propyl alcohol

n-Propyl alcohol

Propylbenzene (all isomers)
iso-Propyicyclohexane

Propylene glycol

Propylene glycol methyl ether acetate
Propylene tetramer

Sulfolane

Tetrahydronaphthalene

Toluene

Tricresyl phosphate (less than 1% of the ortho isomer)
Triethylbenzene

Trimethylbenzene (all isomers)
Trixylenyl phosphate

Undecene

1-Undecyl alcohol

Xylenes (ortho-, meta-, para-)

Coast Guard Marine Safety Center
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Chem 1 _' vCS

Code Chemical Name 7 ‘ Category

Vapor Control System (VCS) Categories
Category 1: (No additional VCS requirements above those for benzene, gasolines and crude oil) All requirements applying
to the handling of oil and hazardous materials in Titles 33 and 48 Code of Federal Regulations (CFR) apply to these
cargoes. Those specifically dealing with vapor control systems are in 33 CFR 155.750, 33 CFR 156.120, 33 CFR 156.170,
46 CFR 35.35 and 46 CFR 39. The cargo tank venting system calculations (46 CFR 39.20-11) and the pressure drop
calculations (46 CFR 39.30-1(b)) must use appropriate friction factors, vapor densities and vapor growth rates.

Category 2: (Polymerizes) Polymerization and residue build-up of these cargoes can adversely affect the vessel by fouling
safety componenets and restricting vapor flow which could lead to cargo tank overpressurization. The vessel's owner must
develop a method of ensuring all VCS safety components are functional and polymer build-up is not causing an unsafe
condition due to increased pressure in the vapor control piping and cargo tanks. The method shall be acceptable to the
local Officer in Charge, Marine Inspection. This is In addition to the requirements of Category 1. Please note that a materiat
not normally considered a monomer can be a problem in detonation arrester.

Category 3: (Highly toxic) VCSs for these toxic cargoes cannot use a spill valve or rupture disk as the primary means.to meet
the overfill protection requirement of 46 CFR 39.20-9. This requirement is in addition to the requirements of Category 1.
Category 4: (Polymerizes and highly toxic) Must comply with requirements of Categories 1, 2 and 3.

Category 5: (High vapor pressure) VCS pressure drop calculations for cargoes with a vapor pressure greater than 14.7 psia
at 115 F must take into account increased vapor-air mixture densities and vapor growth rates as compared to Categary
1cargoes. Consult the Marine Safety Center's VCS Guidelines for further information. This requirement is in addition to the
requirements of Category 1.

Category 6: (High vapor pressure and highly toxic) Must comply with requirements of Categories 1, 3 and 5.
Category 7: (High vapor pressure and polymerizes) Must comply with requirements of Categories 1, 2 and 5.

e ey T T SRS
Revised: 04/19/2012 Coast Guard Marine Safety Center Page 4 of 4
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MARINE SOLUTIONS, INC.

www.marinesolutionsinc.net

April 11, 2012
MSI/031202/S02
Commanding Officer (MSC)
Attn: Chief-Tank Vessel and Offshore Branch
United States Coast Guard,
2100 Second Street, SW, STOP 7102
Washington, D.C. 20593.

Sub: 297°-6” x 54’ x 12°-0” DBL SKIN TANK BARGE (D)
Barge Name: CBC 336
OFFICIAL No. D1119685

Ref: 1.NVIC 10-92, Change 2

Encl. 1. Vapor Collection System Calculations (30 Pages)
2. Dwg. No. 031202VP-1, SHI-1, Rev 0, “Vapor Piping Addition”

Dear Commanding Officer:

The Owner has decided to install a Vapor Piping System. on subject barge along with
intrinsically safe high level over fill alarm system.

This barge may also be used for “Tandem” loading and unloading with barge CBC 337 or
CBC 338. The calculations for Tandem Operation are included from page 8 thru page 25.

We request you to kindly review the enclosures in accordance with the provisions of
reference 1.

The information contained in enclosure has been reviewed and is certified as complying
with 46 CFR 39 and is stamped.

Please do not hesitate to call if you have questions.

Sincerely,

N,
STSHE Loy, v,

7985 BOONE TRACE, NASHVILLE, TN 37221
CELL: 615-364-9598 TEL/FAX: 615-662-9608
MARINESOLINC@AOCL.COM
www.marinesolutionsinc.net




VAPOR COLLECTION SYSTEM CALCULATIONS
FOR

BARGE NAME(s): “CBC 336”
TRINITY ASHLAND SHIPYARD HULL(s): 4402

297°-6” X 54’-0” X 12’-0” DOUBLE SKIN TANK BARGE (D)

CANAL BARGE COMPANY, INC.

April 11, 2012
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Chetan Kumaria, PE, MBA
MARINE SOLUTIONS, INC.
7985 BOONE TRACE
NASHVILLE, TN. 37221.
615-364-9598



SUMMARY

The enclosed analysis show that the 297°-0” x 54 x 12°-0™ river service tank
barge (CBC 336) meets the requirements of 46 CFR 39. The pressure drop
through the vapor piping system and pressure vacuum valve setting does not
exceed the maximum design pressure of 2.0 psi for this barge.

The Owner may elect to use this barge in “Tandem™ loading and unloading with
barge CBC 338 or CBC 337. Pages 8 through 17 show the calculations for this
scenario. The pressure vacuum valve setting and pressure drop through system do
not exceed maximum design pressure of this barge.




VCS SYSTEM INFORMATION:

1. GENERAL DESCRIPTION OF VESSEL:

A. NAME (S):

B. USCG OFFICIAL NUMBER:
C. DIMENSIONS:

D. SERVICE:

E. MAX. DESIGN WORKING PRESSURE:

F. PV VALVE PRESSURE SETTING:
G. PV VALVE VACUUM SETTING:
H. MAX. DISCHARGE RATE:

2. VAPOR CONTROL SYSTEM

A. PIPE DIAMETER:
B. PIPE LENGTHS:

C. PNV VALVE VENTING CAPACITY:

D. SPILL VALVE RELIEVING CAPACITY:

E. MAX. VAPOR-AIR MIXTURE DENSITY:

F. MAX. LIQUID LOADING RATE:
G. DARCY FRICTION FACTOR:
H. VCS CARGOES:

I. ADDITIONAL MIS. INFORMATION:

VCS CALCULATIONS

1. CARGO AUTHORITY::

CBC 336
D1119685
297'6" X 540" X 12-0"
TANK BARGE (D)
2 PSIG
1 PSIG
0.5 PSIG

3000 BBLS/HR

7.981 INCHES IPS
A-13-6" B-39-10 3/4" C-28-7 1/4" D-61-6", E-20'-1 15/16"
F-2%-2 9/16" G-27-4 3/8* H-3-1 15/16" 1-26"-0 1/16"

(1) 6" BERGAN KLPH, SET @ 1.0 PSIG
(2) MAXIMUM CAPACITY 21666 BBL/HR OF AIR

(3) 0.5 VAC VACUUM

NON INSTALLED
0.335 LBM/FTA3 FOR SUB D
5000 BBLSHR

0.014
SEE TABLE 1

SYSTEM IS DESIGNED TO ACCOMMODATE INTERNAL VISUAL
INSPECTION.

The vapor colleclion syslem inslalled on this barge is designed to carry the cargoes listed in Table 1
and Crude Qil and Gasaoline Blends. These Cargoes are to be fisted on the barge's Certificate of Inspection.

2. DETERMINING VAPOR_AIR MIXTURE DENSITY AND VAPOR GROWTH RATE:

Pentane (iso-) has the heavies! vapor-air mixiure density and the heighest vapor growth rate (see Table 1)

3. THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY THE CAPACITY OF THE CARGO VENTING SYSTEM:

Tank 1P is the farthest tank from the P/V valve. Using Crane's Technical Paper No. 410, the total
equivalent length (L) for the path is shown in Table 2.

PIPE/FITTINGS

Straight Pipe
Entrance

T Branch
8"X6"RED
T Run Thru
8"90 ELL

TABLE 2
UNIT EQ. TOTAL EQ.
QUANTITY LENGHT (FT) LENGTH (FT)
1 82 82
1 37.05 37.05
2 39.91 79.82
1 39.88 39.88
3 133 38.9
1 7.98 7.98
Total 286.63

Page 1



Using Darcy's Equation, with a 0.014 friction factor and the maximum liquid transfer rate, the pressure drop along the VCS
plping between the #1P cargo tank and the PNV valve for each cargo is shown in Table 1.

Using a 5000 bbl/h liquid transfer rate, the vapor-air mixture and air-equivalent volumetric flow rate for each cargo are given in
Table 1. Al a setting of 1.0 psig, Bergan 6" KLPH PV Vaive has an adequate pressure relieving

capatity of alr for each cargo fisted in Table 1. The grealest pressure drop in the venting system (1.261 psig) does not excead the
cargo tank maximum design working pressure of 2.00 psi.

The maximum vacuum that can exist In a tank Is 0.713 psig. The barge s constructed as per ABS rules and regufations
for a pressure of 2.0 psig and are tested for a pressure of 2.0 pslg. Therefor the maxdmum vacuum of 0.713 psig is with in the
design capacity of these barges and an unloading rate of 3000 bbl/h is acceptable. )

4. THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY THE RELIEVING CAPACITY OF THE CARGO TANK
SPILL VALVE. Non-nstalled '

8. THE MAXIMUN LIQUID TRANSFER RATE AS IMPOSED BY THE 8ET POINT OF THE OVERFILL ALARM,
The #3P cargo tank has a trunk top dimension of 54'-0" x 24'-0". Tha set point of the overfill alarm Is set at 8” below the
trunk top at tank centertine. With a liquid transfer rate of 5000 bbl/h, the person in charge of transfer of transfer operation
has more than 2 minutes to stop the transfer operation before tank overflows, Thus VCS maeets 46 CFR 38.20-9.

6. THE MAXIMUM L1QUID TRANSFER RATE AS IMPOSED BY 48 CFR 39.30-1(d)(3).

This requires the sum of the pressure drop along tha longest path and the pressure at the facllity vapor

connection not to exceed 80 percent of the P/V valve setting. The total equivalent length from cargo tark 1P
to the vapor connection is given In Table 3. ’

TABLE 3

UNIT EQ. TOTALEQ.
PIPEFITTINGS QUANTITY LENGTH (FT) LENGTH (FT)
Straight Pipe 1 238.24 238.24
Entrance 1 37.05 37.05
T Branch 7 39.91 279.37
TRun 6 13.33 79.98
8" Gate Vaive 1 532 632
8" 90 ELL 1 7.98 7.98
8" 45ELL 1 anz 3.72

Total : 651.66

Pressure drop at the maximum (iqutd transfer rate of 5000 bblh along this path for each cargo is given in Table 1. The largest
pressure drop does not exceed 80 percent of the P/V valve pressure setting (0.8 pslg).

Page 2
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HE233ROIFEREPERRRIERE

119 DX

8
]

126 OIF

..
8
o
8
hJ

131 DPN
132 0L

13 DDO
134 OPE
138 OPG
139 DFF
140 OSR
145 DOZ
148 00D
147 DO
155 ETG
158 ETA
157 EAA
159 EAL
160 ET8
161 EBT
162 EBR
183 ECY
168 EGL
169 EMA

NAME
Acotons
Acstophencne
Amy! Acetete (i50-)

Amy! Alcolw! (iso-, i, sec-, primary) (See also tAA

Amyl Alcohol (n-}

1 {0 "y

Disthylane Glycol
Diethylene Glyco! Buty! Ether
Diethylene Glyco! Ethyl Ether Acetate
Diethylene Glyco) Methyi Ether
Dilscbutylearbinal
Ditsabutytens

Diisobutyl Ketono
Diisopropyibenzens (all lsomer}
Dimothyl Phthalate

Dinenyl Pithalate

Oioctyl Phihalate

Diperdene

Diphenyt

Diphenyl, Diphenyl Ether Mixture
Oiphanyl Ether

Diprapytene Giyeet

Distifiztog: Flashad Fead Stocks
Oistiilates: Straight Run
Dodecene (a! lsomars)
Dodecene

Ethylens Glyco! Bulyl Ether Acetate

TABLE 1 (SUB CHAPTER "D CARGOES)

vcs
CAT

T i S N T N N N Y S S S I I e S R T S L L

P

uQ
8G

0.79
1.03
0.88
0.82
0.82
0.62
082
o.82
1.05
087
0.89
0.81
0.81
078
112

VAPOR
AIR

PRESSURE
VAPOR DROP TO PV

VAPOR VAPOR WEIGHT GROWTH VALVEIN

PRESS SG

10
08
033
03
03
0.3
03
03
0.1
08
1.5

0.0t

0.2

DENSITY RATE  VGSipslg)
{LOADING)

0121 12000 aosr
0082 10120 00X
0079 10088 0028
0077 10060 0025
0077 10060 0025
0.077 1.0060 0.025
0077 10080 0025
0077 10080 0025
0075 10020 0025
0632 10120 0028
0095 10300 0033
0030 1080 0027
0033 10260 0029
0095 10560 0035
0074 10002 0024
0076 10020 0028
0074 1.000 0024
os® 10120 0028
0.414 10900 0044
0075 10030  0.025
0078 10050 0026
0076 1.002 0025
0078 10020 0025
0074 10002 0024
0074 1.0000  0.024
0076 1002¢ 0025
0074 10002 0024
0074 10002 0024
0074 10002  0.024
0074 10002  0.024
0075 10020 0025
0.074 1.0000 0.024
0078 1005 008
007s 10018 0025
0074 10002 0024
0074 10002 0024
0074 10004 0024
0074 10008 0024
075 10018 0025
0.100 1.0400 0.038
0077 10032  0.025
0074 10008 0024
0074 10000 - 0024
0074 10002 0024
0074 10000  0.024
0075 10020 0025
074 10002 0024
0074 10002 0024
0074 10002 0024
0078 10014 0025
0100 1040 003
0100 10460 0038
0074 10004  0.024
0074 10004 0024
0237 10840 0093
0074 10000  0.024
0117 10900 0045
0077 10040 0025
0083 10700  0.031
0081 10120 0027
0075 1004 0035
0088 1020 0030
Q080 10100 0027
0.074 1.0002 0.024
0.075 1.0010 0.025

5100

EQUIVALENT
VOLUMETRIC
FLOW RATE
(LOADING)

5212
5126
5128
512¢

5128

4

38

B PEHERE

§8%

0.081

PRESSURE
PRESSURE  DROP TO
DROP TOPV SHORE
VALVE IN CONNECTION
VCS{psiqg) IN VCS (psig)
(UNLOADING) (UNLOADING)*
0.020 0.047

0.010

oo
0.009 0.021
0.009 0.021
0.009 0.021
0.009 0.a021
0.009 0021
0.003 0.021
0.009 0020
0010 0.023
0.012 0.027
0010 0.0z
0.010 0.024
0012 0.028
0.009 0.020
0.009 0.020
0.009 0.020
0.010 0.023
0.018 0.0%
0.009 0.020
0.009 0.021
0.009 0.020
0.009 0.020
0.009 0.020
0.009 0020
0.009 0.020
0.009 0.a20
0.009 0.020
0.008 0020
0.009 0.020
0.009 0.020
0.009 0.020
0.009 0021
0.009 0.020
0.009 0.020
0.009 0.020
0.009 0.020
0,009 0.020
0.009 0.020
0.013 0.028
0.009 0.021
0.009 0.020
0.009 0020
0.008 0.020
0.008 0.020
0009 0.020
0.009 0.020
0.009 0.020
0.009 0020
0.009 0.020
0.013 0029
0013 0.029
0.009 0020
0.009 0.020
0.033 0078
0,009 0.020
0018 0.037
0.009 0.021
0014 0.026
0010 002
0.000 0,020
0.011 0.024
0010 0022
0.000 0.020
0.000 0.020

AR
EQUIVALENT
VOLUMETRIC
FLOW RATE
(UNLOADING)
4803

212
ki b4
3078
3078

3042
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2-Ethylhexaidshyde, See Octyl Aldehydes
2-Ethyihexanol , see Octano! (all isomers)

Gasoline Blanded Stocks: Alkylates

Gasotine Biendod Stocks: Rsformate

Gesolines: Automotive (containing not over 4.23 gr 1
Gasolines: Aviation (containing not over 4,86 gram: 1
Gasofines: Casinghead 1
Gasolinea: Polymer

Gaso'inax: Straight Run

Giycarine

Haptane (afl isomers) (Methythaxane)
Heptana {n-)

Heptonic Acld

Heptano] (all isomers)

Heptano! (!l isemers)

Heptene (all isomers)

Heptena (1-)

Heply! Acatnte

Hexane (af somers)

N L L L

i

[ P i g e G i A  E L L L N L W A A e e

081
08

0.68

4.8

a9
45
18
413

34
a4
34
34
34
34
34

317
a4s
345
449

34
34
55

352

29
29
11
475

45

LE
26

a9y
252
as

28
49
34
an
29
29
31

47
35
43

4.4
a4
43

76
38
38

4.48
448

a5
ass
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g38s

98855

5100

§

518

FEEEEEEERAS

oot

0.020
0.020
0.020
0.021

0021

0020
0.024
0020

ggage

285t

BHERRERER385EE2822HRRRAERE
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B285552000A0258888888Y
323323333733332°833388

88
3

Octy! Alcahol (iso-, n-) ( all isomers), See Octanol ( 1
Octy! Alcohal

Fuel: No. 2

Fuet No. 4

Fusk No. 5

Fuek No. 8

OIL, Misc: Crude

OIL, Mise: Lubricating

OIL, Mise: Resin

OIL, Misc: Turbine

Pentadacanol, Seo Alcohals (C13 and above)
Pentane (all isomers)

Pantane (iso-)

Pentane (n-)

Pertens (all isomers)

Pentens (1-)

Pinens

P B . L L R R R o ar U g

Sulfelans 1
Tetradecanol 1
1-Tetradocens, Seo the olsfin or Alpha-Olefin Entri 1
Tetraathylene Glycol 1
Tatrehydronzphthalene 1
Toluens 1
Tricresyl Fhosphate {less than 1% of the ortho ison 1
Tridecano :

Tridecano! , See Afcohols (C13 and above)
1-Tridecens

Triathylbenzena
Trigthylene Giyco!
Trimathy'berzenes (el isomers)
Trimethy! Benzene (1,2,5-)
Trimettyyl Bengene (1,2,3-)
Trimethyl Benzene (1,2.4-) (Pseudocumene)
Teixylenyt Phosphate
Urxtacene (1-)
Undsey! Alooho!
Xylenes (Ortho-, meta-, para-)
Xylene (M)
Xylene (O-)
Xylene (P-)

ol

Xyle
Zinc Dialkyldithiophosphate

§E [ T i g g GV S Qi i Y YRy

083 0.0t
088 0.8
0.9 015
094 0.15
098 015
095 0.18
09 015
1.02 015
067 03
0.8 0.01
ae3 2
062 P
063 2044
064 248
064 249
088 0.35
0.91 0.01
101 0.1
092 08
0.89 18
0 1.85
079 3
0.8 12
0.68 02
08 0.01
1.04 001
0.52 07
028 0.2
126 0.01
082 0
077 ao1
142 on
057 0.04
o087 15
1.16 00
o078 0.02
085 0.01
o077 0.01
088 02
1.12 oo
0.89 0.14
089 0.14
0.89 0.4
0.69 014
1.16 o
075 005
0584 001
089 051
0.87 0.51
0.69 0.4
088 051
1.01 01
1260  27.000
0000 0,000

“when barge vapor piping Is connected to facifity vapor recovery system.

0.074

Q074
0.074
0074
Q074
0.074
0.089
0.074
0.074
0.074
0.074
0.074
0.074
0.076
0.078
o.or8
0.078
0.074
0.078
0.074
0.080
0080
0.079
0080
0075

0333
0074

1.0020
1.0102
1.0020

1.540
1.000

Paga 5

0.024

0.261
0.024

5015

g

5120

§BBEEREEEH

§m
-
28

SBBRBEREERERERAEE

E

507
5071
5071
S0T1

5014

s011
12252
16429
13130

JH

HE RS

BeBBEERRRAREZEEECRREERRAEE
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PRESSURE @ FACILITY VAPOR CONNECTION (PSI)

PRESSURE vs MAXIMUM TRANSFER RATE (FOR SUB-CHAPTER ;'D" CARGOES)
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! i
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] 1000 2000 3000 4000 5000 6000
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MARINE SOLUTIONS, INC.

VCS SYSTEM INFORMATION:
9. GENERAL DESCRIPTION OF VESSEL:

WORST CASE: BARGE "CBC 336" OUTBOARD
BARGE "CBC 338" INBOARD
A. NAME (S): CBC 336 & CBC 338
8. OFFICIAL NUMBER: D1119685 & 01118687
C. DIMENSIONS: 297-0" X §4'-0" X 12°-0"
D. SERVICE: TANK BARGE (D)
E. MAX, DESIGN WORKING PRESSURE: 2 PSIG
F. PV VALVE PRESSURE SETTING: 1 PSIG
G. PV VALVE VACUUM SETTING: 0.5 PSIG
2. VAPOR CONTROL SYSTEM
A. PIPE DIAMETER: 7.881 INCHES IPS

0.335 LBM/FTA3 FOR SUBCHAPTER "D* CARGOES

5000 BBLS/HR

0.014 FOR PIPE

0.001 FOR HOSE
SEE TABLE 1

B. MAX. VAPOR-AIR MIXTURE DENSITY:

C. MAX. LIQUID LOADING RATE:
D. DARCY FRICTION FACTOR:

E. VCS CARGOES:

VCS CALCULATIONS

1. THE EQUVALIENT LENGTH OF PIPE FROM BARGE'S MOST REMOTE CARGO TANK TO THE BARGE'S SHORE SIDE

VAPOR CONNECTION:
Tank 1P on *CBC 336"is the farthest tank from the barge's shore connection. Using Crane's Technical Paper No. 410,

the total equivalent length (L) for the path is shown In Table 2.

TABLE 2

UNIT EQ. TOTAL EQ.
PIPEFITTINGS QUANTITY LENGHT (FT) LENGTH (FT)
Straight Pipe 1 238.24 238.24
Entrance 1 37.05 37.05
T Branch 7 38.91 279.37
45E0 1 3.72 3.72
T Run 8 13.33 79.98
8" Gate Vaive 1 5.32 5.32
8780 Ell 1 7.98 7.98

Total 851.68

2. THE EQUVALIENT LENGTH OF PIPE FROM OUTBOARD BARGE'S SHORE SIDE CONNECTION, ACROSS THE INBOARD
(BREASTED) BARGE, TO THE SHORE SIDE VAPOR CONNECTION OF THE INBOARD BARGE (30FT OF 8" HOSE
+ INBOARD BARGE):

TABLE 3

UNIT EQ. TOTALEQ.
PIPE/FITTINGS QUANTITY LENGTH (FT) LENGTH (FT)
Straight Pipa 1 38.083 33.083
T Run 1 133 13.3
8" Gate Valve 2 532 10.64

Total 62.023
Hose 1 30

Page 8
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g
gz

138 OFF

145 DOZ
148 DOD
147 008
1585 ETG
186 ETA
157 EAA
158 EAL
160 ETB
161 EBT
162 EBR
163 ECY
166 EGL
169 EMA

Aceiophenone
Amyl Acotate (iso-)

Amyl Alcohol (iso-, -, sac-, primary) (See aiso LAA)

Amy Aleohol (n-)
Amyt Alenhol, Primary
Amyt Alcohol, (sec-)
Ayl Alcono, {iso-)

Cyclohexane

Cyclchexanol
1,3-Cyciopentadiens dimer (malten)
Cymane (para-)

Dscathydronaphthalens
Docaldehyds (iso-)
Decsldshyds (n-)
Decane

Deocyl Alecha! (all isomars) (Decanal)
Oecyl Alcohol (iso-)

Decyl Alcohol ()

Decyibenzene (n-)

Diacetons Alcohol

Didutyl Phithalate (crtho-)

Dicyclopentadiene, 8ee 1,3-Cyclopentadiene Dimer (moltes
Disthybenzene

Diethylene Glyco!

Diethytena Glycol Butyl Ether
Diethylene Glyco! Ethyl Ether Acetate
Diethylens Glyco! Methy! Ether
Dliscbutytcarbinol

Gilschutylens

Diisobutyl Ketone
Diisopropyiberzens (all isome?)
Dimathyl Phthatate

Dinonyl Phtholate

Oioctyl Phthatats

Dipenteno

Dipheryl

Diphenyl, Diphenyt £thar Madure
Dipheny! Ether

Oipropylere Glyco!

Distillates: Flashed Feed Stocks
Distillstes: Straight Run
Dodecene (afl isomers)
Dodsacene

Dodecybenzene
Ethaxy Triglyco! (crude)
Ethyt Acetato

Ethyl Acstoacelats
Ethyl Aicoho! (Ethanol)
Ethyl Benzene

Ethy Butena!

Ethy! Butyrale

Ethyl Cyclohexane

Ethyieno Glyes! .

Ethylene Glyco! Butyl Ether Acetalo

TABLE 1 (SUBCHAPTER "D” CARGOES)

i

- ah b b b h b b b b T N X S S S N e X W Y Qi Qi i Qi A A I G S QT (P Qi QI Qi g ry g

ua
86

VAPOR VAPOR

PRESS SG

10
a8
033
0.3
0.3
[(&]
03
Q3
0.1
06
15
09
13
28
0.01
0.1
0.05
0.60
4.5
Q.15
0.25
o
Q.1
Q.01
0
0.12
0.0
0.01
Q.01
.01
Q.1
0
023
0.08
0.0t
a0t
0.02
0.03

414
497
168
49
58
669
14.4
1347

5.31

VAPOR
AR

VAPOR VOLUMETRIC EQUIVALENT
WEIGHT GROWTH FLOWRATE VOLUMETRIC

VAPOR

OENSITY RATE (bbim)

0121
0.082
0078
0077
0077
0077
0077
0077
0075
0082
0.085
0.080
0033
0085
0.074
0.078
0.074
0.083
0.114
0.075
0.078
0.078
0075
0.074
0.074
0.076
0.074
0.074
0.074
0974
0.075
0.074
0.078
0.075
0.074
0074
0.074
0.074
0.075
Q.100
0.077
0.074
0.074
0.074
0.074
0.075
0074
0.074
0.074
0.075
0.100
0.100
0.074
0.074

0074
0.117
0.077
0033
0.081
0075
0.088
0.030
Q.074
0.075

1.2000
1.0120
1.0066
1.0060
1.0060
1.0060
1.0080
1.0080
1.0020
1.0120
1.0300
1.0180
1.0260
1.0560
1.0002
1.0020
1.0010
1.0120
1.0800
1.0030
1.0050

-
b

FHHEHT

g

:

BEEEEE

-

LT

HEEH

gEg

1.0010

§886EREE

5010

§

5150

g

5130

8

5001
5010

§85283588

S012
S001
so01
5001
So01
5010

BEEREEERE

5016

g8

5001

5010
§001
5001
5001

§EREGE

§EEEE

5012
5100

AR

FLOW RATE

7674
5354
6212
5126
5128
5126
5126
5126
5052
5341
5840
5317

g8

5015
5074

88

(244

GE=BRSRERERRESEY

§RSEREESREE

PRESSURE
OROP TO
STERN
CONNECTION
N VCS (paip)

0.129
0.083
0.060
0.058
0.058
0.058
0.058
0.058
0.058
0.083
0.075
0.062
0.065
0.079
0.055
0.087
0.055
0.083



TABLE 1 (SUBCHAPTER D" CARGOES)

NAME
Ethylena Glycol Dincetate
Ethylsne Glyco! Mathyl Ether
Ethytene Glyco! Phenyt Ether
2-Ethythexaldehyde, See Octyt Aldahydes
2-Ethythexanal , see Octanai (&fl isomers)
Ethyi Propionate
Ethyl Toutene
Formamide
Furfuryl Alcohol
Gasofing Blentad Stocks: Aiylatas
Gassline Blendad Stocks: Reformate

Gasolines: Automative (cantaining not over 4.23 grams leax 1

Gasslines: Aviation (containing not over 4.88 grams lesd pe
Gasolines:

Gasolines: Straight Run

Giycerine

Haptane (all isomers) (Methythaxane)
Haptane (n-)

Heptanic Acid

Heptanol (afl isomers)

Heptana! (all isomers)

Hepteno (ell somers)

Hepiene (1-)

Heptyt Acetate

Hoxane (all isomars)

Hexaonic Acid
Hexano!

Hexene (all isomers)
Haxena (1-)

Hexena (2-)

Hexylene Giyco!
{sophorone

Jet Fueia: JP-1 (Kercsene)
Jet Fuels: JP-3

Jet Fuelz: P4
Jot Fuets; JP-8 (Kerosene, heavy)

Naphtha: Vamish Maker's and Painters (75%)
Nanane (ali isomers)

Nonans

Nonensa

Nortyl Alcohol (&ll isomers)

Nony} Alcoho!

Nonyl Alcohol (1so-)

Nonyl Pheno!

QOcteno (all isomers)

Octane

o ah mh b b s oh b oh b ob b mh b oh mh o b b wd ok = oh b mh od b ab b b eh b Phad b N b oh b b ek A ) A b b b b ah —h b

1

: -

L
8G
11
11
1.1
0.62
0.64

VAPOR VAPOR WEIGHT GROWTH FLOWRATE VOLUMETRIC

PRESS 8G
0.0

Q.19

038
0.1
0.1
0.1

a.01

Q.79

079

5.09
48
48

441
45
18

415

1.85
34
4
34
34
4
34
34
34

317

348

348

4,49

4
4
34
34

491

VAPOR
AR

DENSITY
0.074
0.074
0.074
0.078
0074
0.083
0.078
0074
0.074
0214
0.214
0.214
0.214
0.214
0.214
0.214
0.074
0.102
0.102
0.074
0074
0.074
0.108
0.103
o078

0.078

Page 10

VAPOR AIR
VAPOR VOLUMETRIC EQUIVALENT

RATE  (bbim) FLOW RATE
1.0002 5001 5008
1.0002 $001 5008
1.0002 5001 5008
1.0034 5017 5107
1.0004 6002 5012
1.0700 5350 5885
1.0056 50268 5168
1.0020 5010 507
1.0010 8005 5023
1.2500 8250 10880
1.2500 8250 10680
1.2500 8250 10660
1.2500 a250 10660
1.2500 6250 10680
1.2500 6250 10680
1.2500 6250 10660
1.0000 5000 4999
1.0500 5250 6188
1.0500 5250 6188
1.0002 5001 5005
1.0003 5004 5022
1.0008 5004 52
1.0580 5290 8354
1.0560 5260 8308
1.0020 5010 5080
1.1400 5700 7838
1.1400 §700 7838
1.0002 5001 5004
1.0200 5100 5493
1.1600 5800 8138
1.1840 8820 8213
1.1640 5820 8213
1.0002 500 S000
1.0002 5001 5008
1.0028 5014 5080
1.1702 5851 9956
1.0680 5340 eas7
1.0020 5010 5056
1.0030 5015 5097
11220 56810 na2
11328 5663 5780
1.0068 5033 sa37
1.0088 5043 5213
1.0194 5097 5475
1.0252 5126 5621
1.0800 5450 8515
1.3084 8542 10483
1.0012 5006 5042
1.0230 5115 5553
1.0002 5001 5008
1.1260 5830 7402
1.16%8 5849 8326
1,0008 5004 5016
1.0040 5020 6123
1.0004 5017 5115
1.0040 5020 5098
1.0040 5020 5123
1.0038 s018 5117
1.0054 5027 5170
1.0054 5027 5170
1.0070 5035 5218
1.0020 5010 5072
1.0020 5010 5072
1.0020 5010 5072
1.0002 5001 5010
1.0158 5079 5435
1.0158 Q79 5423

PRESSURE

DROP THRU

HOSE TO

FACILITY VC8(psig)
0.005

0.008
0.005
0.008
0.005
0.007
0.008
0.005
0.005
0428
0.025
0.025
0025
0.025
0.028
0.025
0.005
0.008
0.008
0.005
0.065
0.005
0.009
0.009
0.008
0013
0013
0.005
0.007
0.014
0015




TABLE 1 (SUBCHAPTER "I CARGOES)

NAME
Octanaic Acid (i) isomars)
Octano! (el Iscmers)

Ocly! Alcoha! (iso-, n-) { 8% isomers), Sse Octano! (ail isom
Octyl Alcohot

Fuet: No. 2

Fuel: No. 4

Fuet: No. §

Fuek: No, 8

OIL, Misc Cruds
OIL, Misc: Diesel
OlL, Miscx Lubxricating
O, Miac: Resin

Ol Misc: Turbine
Pentadecanc!, See Alochols (C13 and above)
Pentano {all isamers)
Pentans (iso-)
Pentans (n-)

Pentene (all isamers)
Pentene (1-)

Pinene

Polybutens

Polyprapylens Glyco!
Polypropylane Glyoo!) Mattyyl Ether
Propyt Acetets (iso~)

Propyl Acetate (n-)

Propyl Alcohal (iso-)

Propyl Alcoha! (n-)
Propyibenzsne (n~)

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

Tridecane .

Tridecano! , See Alcchols (C13 and adbove)
1-Tridecenn

Tdethylbenzene

Triethytene Glyco!

Tri (el isomers)

rimathy(berzenes
Temathyl Benzona (1.2,5-)
Trimethy! Benzene (1,2,3-)
Trimethy! Benzena (1,2,4-) (Pseudoamene)

h b b b b A ek h oh ad b ok b b oh b wh b ok oh ek b b A d...........-A..--..q.o.uuu........-n....-..........;o..-..gé
-

86 PRESS &G

0.9 0.0%
L 1<) 0.01
0.8 0.01
0.72 09
Q72 1
0.8 001
0.83 0.01
0.88 0.58
0.9 0.15
0.94 0.15
0.85 0.15
085 0.18
09 069
09 018
1.02 015
0.87 03
0.83 0.01
063 21
0.62 ¥4
083 2044
0.64 249
0.64 249
0.88 035
0.81 0.0t
1.01 a1
0.92 08
0.89 18
1] 1.85
an <
0.8 12
0.68 02
08 0.01
1.04 0.01
082 07
029 0.02
128 0.01
0.82 0
077 0.01
1.12 0.04
087 0.04
a7 15
1.18 001
078 0.02
0.85 001
arn 0.01
0.68 0.02
112 0.01
0.89 0.14
0.89 0.14
0.89 0.14
.88 0.14
1.18 0
075 0.05
0.84 0.01
0.89 0.51
0.87 0.51
0.59 04
0.88 061
1.01 0.1
1.260 27.000

VAPOR
AR

VAPOR VOLUMETRIC
uQ VAPOR VAPOR WEIGHT GROWTH FLOW RATE

VAPOR

DENSITY RA‘I‘E (ubth)
S 0074 10002 500t
448 0074 10002 5007
448 0074 10002 5001
29 0086 10180 5030
3288 0087 10200 5100
448 0074 10002 5001
448 0074 10002 5001
e 00x 10112 5058
34 0076 10030 5015
34 0078 10030 5015
34 0075 10030 55
34 0075 10030 5015
34 0081 10138 5069
1 0074 10030 5016

1 0074 10030 5015
54 0080 10060 5000
789 0074 10002 5001
248 0261 14200 7100
248 035 1800 7700
25 025 14088 7044
24 0299 14580 7480
24 0209 14860  74%0
47 0080 10070 5035
793 0077 10002 5001
1 0074 10020 5010
311 002 10180 5080
352 0085 10380 5180
352 0085 10370 5183
207 003 10800 5300
207 0030 10240 5120
414 0077 1040 5020
435 0074 10002 5001
262 0074 10002 5001
311 008t 10140 5070
1 0074 10004 5002
414 0074 10002 5001
733 0074 10000 5000
&77 0074 10002 5001
87 0074 10002 5001
458 0074 10008 5004
314 0039 10300 5150
1269 0074 10002 5001
64 0074 10004 5002
69t 0074 10002 5001
620 0074 10002 5001
S6 0074 10004  S002
517 0074 10002 5001
42 0076 10028 5014
414 0076 10028 5014
414 0078 1.0028 5014
414 0078 10028 5014
142 0074  1.0000 5000
§32 0078 10010 5005
584 0074 10002 5001
68 0080 10102 5051
368 0080 10102 5051
366 0079 10080 5040
266 063 10102 5051
366 0078 10020 5010
79300 0335 1540 7700

Page 11

g8

BYBREERARREE

5051
18420

PRESSURE

DROP TO

STERN

CONNECTION

IN VCS (psig)
0.055

0.085

PRESSURE




MARINE SOLUTIONS, INC. ®

VCS SYSTEM INFORMATION:

1. GENERAL DESCRIPTION OF VESSEL:
WORST CASE: BARGE "CBC 336" OUTBOARD
BARGE "CBC 338" INBOARD

A. NAME (S): .. CBC3368CBC 338
B. OFFICIAL NUMBER: D1119684 & D1119687

C. DIMENSIONS: 207-0" X 54'0° X 120"

D. SERVICE: TANK BARGE (D)

E. MAX. DESIGN WORKING PRESSURE: 2 PSIG
F. PV VALVE PRESSURE SETTING: 1PSIG
G. PV VALVE VACUUM SETTING: 0.5 PSIG

2. VAPOR CONTROL SYSTEM

A. PIPE DIAMETER: 7.981 INCHES IPS
B. MAX. VAPOR-AIR MIXTURE DENSITY: . 0.335 LBM/FTA3 FOR SUBCHAPTER "D" CARGOES
C. MAX. LIQUID UNLOADING RATE: 3000 BBLS/HR
D. DARCY FRICTION FACTOR: 0.014 FOR PIPE
0.001 FOR HOSE
E. VCS CARGOES: SEE TABLE 1
VCS CALCULATIONS
1. THE EQUVALIENT LENGTH OF PIPE FROM BARGE'S MOST REMOTE CARGO TANK TO THE BARGE'S SHORE SIDE
VAPOR CONNECTION:

Tank 1P on "CBC 336 the farthest tank from the barge's shore connection. Using Crane's Technical Paper No. 410,
the tolal equivalent length (L) for the path is shown In Table 2.

TABLE 2

UNIT EQ. TOTAL EQ.
PIPEFITTINGS QUANTITY LENGHT (FT) LENGTH (FT)
Straight Pipe 1 238.24 238.24
Entrance 1 37.05 37.05
T Branch 7 30.01 279.37
45ER 1 3.72 3.72
TRun 6 13.33 79.98
8" Gate Vaive 1 532 832
8”80 Ell 1 7.98 796

Totat 851.66

2. THE EQUVALIENT LENGTH OF PIPE FROM OUTBOARD BARGE'S SHORE SIDE CONNECTION, ACROSS THE INBOARD
(BREASTED) BARGE, TO THE SHORE SIDE VAPOR CONNECTION OF THE INBOARD BARGE (30FT OF 8" HOSE

+ INBOARD BARGE):

TABLE 3

UNIT £Q. TOTAL EQ.
PIPEFITTINGS QUANTITY LENGTH (FT) LENGTH (FT)
Straight Pipe 1 - 38.083 38.083
T Run 1 133 133
8" Gate Valve 2 532 10.64

Total 62.023
Hose 1 30
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TABLE 1 (SUBCHAPTER 0" CARGOES) PRESSURE PRESSURE
VAPOR VAPOR AIR DROP TO PRESSURE DROP TO
AR VAPOR VOLUMETRIC EQUIVALENT STERN DROP THRU FACILITY
CHRIS vCs ue VAPOR VAPOR WEIGHT GROWTH FLOWRATE VOLUMETRIC CONNECTION HOSE TO CONNECTION
CODE NAME CAT 86 PRESS SG DENSITY RATE  (bbvh) FLOWRATE  IN VCS (psig) FACILITY VCS(patp) (psig)
1 ACT Acetone 1 0.79 10 2 0.121 1.2000 3800 4805 0.047 0.005 0.051
2 ACP Acetophencne 1 103 08 4.14 0082 10120 3038 3212 0023 0.002 0.025
10 AAT Ayl Acetate (iso-) 1 0.88 033 448 0079 10088 3020 3127 0.021 0.002 0024
20 AAS Ayl Alcohol (i90~, n-, sec-, primary) (See eiso LAA) 1 0.82 03 3.4 0077  1.0080 38 3075 0.021 0.002 0.023
21 AAN Amyt Aleohal (n) 1 0.82 03 3.04 0077  1.0080 3018 3078 0.021 0002 0.023
23 APM Amy! Aleohol, Pimary 1 082 03 3.04 0077 1.00680 3018 3075 0.021 0.002 0.023
24 ASE Al Alcohol, (sac-) 1 062 03 3.04 0077 10080 3018 3078 0.021 0.002 0.023
28 AA Asy) Alcohed, (1so-) 1 082 03 3.04 0077 10080 3018 075 0.021 0002 0.023
34 BAL Benzy! Alcohol 1 1.08 0.1 b %y o] 0075  1.0020 3008 3031 0.020 0.002 0.022
40 BAX Butyl Acetate (i8o-, n-) 1 087 06 4 0032 10120 3038 3204 0.023 0.002 0.025
42 BYA Butyl Acetste (sec-) 1 0.69 1.5 4 0085  1.030n 3080 3504 0.027 0.002 0.030
44 1AL Buty! Alcoho! (i30) 1 081 08 28 0080 10180 3054 3190 0.022 0.002 0.025
48 BAS Butyl Alcohol! (seo-) 1 0.61 13 26 0083 1.0260 3078 3275 0.024 0.002 0.026
47 BAT Buty! Alcohol (tart-) 1 018 28 26 0095 1.0580 188 xNn 0.028 0.003 0.031
48 BPH Butyl Banzyt Phthelate 1 112 0.0t 108 0074 10002 3001 3009 0.020 0.002 0.022
68 BUE Buty! Toluens 1 0.88 01 - 511 0076 1.0020 3008 3044 0.020 0.002 0.022
84 CLS Caprolaciam Sofuions 1 1.02 0.05 39 0074 10010 3003 3g18 0.020 0.002 0.022
70 CUM Cumene 1 088 0.60 420 0083 10120 3038 a5 0.023 0.002 0.025
72 CHX Cydnhom 1 0.78 46 29 0.114  1.0800 3270 4063 0.038 0.004 0.040
T3 CHN 1 095 0.1 345 0075  1.0030 3009 3043 0020 0.002 0.022
74 CPD 1.3-Cycbpamm!m dimer (molten) 1 080 0.25 4.58 0078  1.0050 3015 3098 0.021 0.002 0.023
T8 CNP 1 088 a.11 4,62 0076 10022 3007 3044 0.020 0.002 0.022
77 DHN Daedwmaphﬂ\alme 1 089 0.1 4.7 0075  1.0020 3008 3041 0.020 0.002 0.022
78 DA Docaidehyde (1so-) 1 053 . 00 S 0074 10002 3001 3004 0.020 0.002 0.022
79 DAL Decaidehyde (n-) 1 [+7. <] [ ] 8.01 0074 10000 3000 2899 0.020 0.002 0.022
61 DCE Decane 1 074 012 48 0078 10024 3007 3050 0.020 0.002 0.022
82 DAX Decy! Alcchol (all isomess) (Dacano)) 1 o 0.01 83 0074  1.0002 3001 3004 0.020 0.002 0.022
83184 Decy! Alcoho! (iso-) 1 s 0.01 53 0074 10002 3001 3004 0.020 0.002 0022
84 DAN Decyt Aicohol () 1 08 0.0 83 0.074 1.0002 3001 3004 0.020 0.002 0.022
85DBZ  Decylbenzens () 1 088 0.0 752 0074 10002 3001 3008 0.020 0.002 0.022
87 DAA Digcetone Alcoha) 1 087 0.4 4 0075  1.0020 3006 34 0.020 0.002 o022
81 OPA Dibutyl Phthalate (ortho-) 1 108 ] 0.58 0074 1.0000 3000 2099 0.020 0.002 0.022
82 DPT Dicyciopentadiens, See 1,3-Cyclopentadiane Dimer (molten 2 088 028 4.85 0078  1.0050 3015 3088 0.021 0.002 0.023
3 Og8 Dlethyberzens 1 087 008 4,82 0075 10016 3005 3032 0.020 0002 0.022
B4 DEG Diethylens Giycol 1 112 0.01 3.88 0074  1.0002 3001 3002 0.020 0.002 0022
85 DME Giycol Butyl Ether 1 088 0.01 &5 0074 10002 3001 3004 0.020 0.002 0.022
100 DGA Disthytens Giyoo! Etivyl Ether Acetats 1 099 T 002 4,62 0.074  1.0004 300t o7 0.020 0.002 0.022
101 DGM Diethylens Glycol Methyt Ether 1 103 0.03 4.14 0074 10008 3002 3010 0.020 0.002 0.022
111 DBC Diisobutyicarbinol 1 081 0.00 4.97 0075 10018 3005 3039 0.020 0.002 0.022
112 DBL Diisobutylene 1 012 2 388 0.100  1.0400 3120 3843 0029 0.003 0.032
113 DIX Dilsobutyl Ketane 1 081 0.18 49 0077  1.0032 3010 3088 0.021 0.002 0023
118 DIX Dilsoprapyibenzens (afl izomer) 1 0.88 0.03 56 0074 10008 3002 3014 0.020 0.002 0022
124 DL Dimethy! Phihatete 1 1.1 0 869 0074 1.0000 3000 2899 0.020 0.002 0.022
128 DIF Dinonyl Phthelate 1 (1X:74 0.01 144 0074  1.0002 3001 013 0.020 0.002 0.022
130 DOP Dioctyd Phihalate 1 003 0 1347 0074 10000 3000 2909 0.020 0.002 0.022
131 OPN Dipentene 1 0.84 0.1 49 0073  1.0020 3008 3042 0.020 0.002 0.022
132 OiL Diphenyl 1 0.0 a.01 53 0074 10002 3001 3004 0.020 0.002 0.022
133 DDO Diphenyl, Diphenyt Ether Mbdure 1 107 0.01 8.88 0074 10002 3001 3004 0.020 0.002 0.022
134 OPE Diphemyt Ether 1 107 0.01 5.67 0074  1.0002 3001 3004 0.020 0.002 0022
138 OPG Diprapylane Glyoal 1 103 007 463 0075  1.0014 3004 3028 0.020 0.002 0.022
139 DOFF Distillates: Flashed Feed Stocks 1 [1h£] 23 34 0.100  1.0480 3138 3847 0.029 0.003 0.032
140 DSR Distillates: Straight fum 1 073 23 34 0.100  1.0480 3138 3847 0.029 0.003 0.032
148 DOZ Dodecene (8! lsamers) 1 o078 002 5.81 0074  1.0004 3001 3010 0.020 0.002 0.022
148 DOD Dodecens 1 0.78 0.02 8.81 0074  1.0004 3001 3010 0.020 0.002 . 0022
147 DDB Dodecybenzens 0.88 47 84 0237 1.0840 a2 5883 0.076 0.007 0.084
1S5ETG  Ethooy Triglyeo (crude) 1 1.02 0 614 007 10000 3000 2009 0.020 0.002 0.022
158 ETA Ethyl Acetate 1 09 45 3.04 0117 140800 3270 4115 0.037 0.004 0.041
157 EAA Ethyt Acetoacetate 1 1.09 02 4.48 0077 10040 3012 77 0.021 0,002 0.023
158 BAL Ethyl Aleohol (Ethanol) 1 Q719 38 18 0083  1.0700 3210 3417 0.028 0.003 0.028
180 €8 Ethyl Benzens 1 087 08 3.58 0.081 10120 3038 3180 0.022 0.002 0.024
161 EBT Ethyi Butano! 1 0.683 0.12 3.52 0.073 1.0024 3007 3005 0.020 0.002 0.022
162 EBR Etwl Butyrate 1 0.88 1 4 0088  1.0200 3080 3339 0.024 0.002 0027
163 ECY Ethyl Cycichexans 1 078 05 R ¥.7 0080 1.0100 3030 3165 0022 0.002 0.024
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TABLE 1 (SUBCHAPTER "D" CARGOES) PRESSURE PRESSURE

VAPOR VAPOR AR DROP TO PRESSURE DROP TO
AR VAPOR VOLUMETRIC EQUIVALENT STERN DROP THRU FACILITY
vcs uaQ VAPOR VAPOR WEIGHT GROWTH FLOWRATE VOLUMETRIC CONNECTION HOSE TO CONNECTION
NAME CAT SG PRESS SG DENSITY RATE  (bbih) FLOWRATE  IN VCS (psig) FACILITY VCSipsig) {psig)

Ethytene Glyco! 1 1.18 0.01 221 0074 10002 3001 3001 0.020 0.002 0.022
Etivytena Glycot Butyt Ether Acotate 1 0.64 008 5,52 0075  1.0010 3003 3024 0.020 0.002 0.022
Ethylens Glyco! Dincetate 1 11 0.01 503 0074 1.0002 3001 3004 0.020 0.002 0.022
Ethylena Glycol Methyl Ethar 1 14 0.0 48 0074  1.0002 3001 3003 0.020 0.002 0.022
Etmyleno Glycol Phorwt Ethor 1 14 0.01 48 0.074 1.0002 3001 3003 0.020 0.002 0.022
2-Etythexakiehyde, See Qctyl Aldehydes 1 0.82 017 441 0.078 1.0034 3010 3084 0.021 0.002 0.023
2-Ethyihexano! , sea Octanni (afl isomers) 1 084 0.02 45 0074  1.0004 3001 3007 0.020 0.002 0.022
Etipd Proplonate 1 0.89 25 18 0.083 10700 3210 17 0.028 0.003 0.028
Ethyl Toulane 1 088 0.28 415 0.078 1.0056 3017 3100 0.021 0.002 0.023
Fermamide 1 113 0.1 155 0074  1.0020 3008 3010 0020 0.002 0.022
Furfuryl Alcohol 1 1.1 0.05 34 0.074 10010 3003 M4 0.020 0.002 0.022
Gasoline Blended Stocks: Alkyiates 1 0.75 125 34 0.214 1.2600 arso 8388 0.090 0.000 0.099
Gasoline Blended Stocka: Reformats 1 08 128 34 0.214 1.2800 rso 6396 0.080 0.009 0.099
Gasofines: Automotive (containing not over 4.23 grams lead 1 0.74 128 34 0214  1.2500 3750 6386 0.080 0.008 0.089
Gasafines: Aviation (contsining not over 4,668 graims fead pe 1 o 1225 34 0214 1.2500 3750 8308 0.080 0.000 0.099
Gasafinas: Casinghead 1 087 125 34 0214 12500 arse 8308 0.090 0.008 0.099
Gascines: Polymer 1 0.78 125 34 0214 12500 3750 8398 0.080 0.008 0.099
Gasatines: Straight Run 1 0.75 125 34 0.214 1.2500 3750 8308 0.090 0.009 0.089
Glycerine 1 128 1] 347 0074  1.0000 3000 2999 0.020 0.002 0022
Heplane (all Isomers) (Mathylhaxene) 1 0.68 25 348 0102 1,0500 3150 3 0.030 0.003 0.033
Heplane (n-) 1 0.68 25 345 0.102 1.0500 3150 -t ik} 0.030 0.003 0.033
Heplonie Acd 1 0.92 0.01 4.49 0.074 1.0002 3001 3003 0.020 0.002 0022
Heptano! (a0l Isomers) 1 0.82 0.04 4 0074 10008 3002 3013 0.020 0.002 0.022
Heptano! (all Isomers) 1 0.92 004 4 0.074 1.0008 3002 33013 0.020 0.002 0.022
Heptene (al isomears) 2 07 29 34 0106 10380 3174 3812 0.032 0.003 0.038
Heptane (1-) 1 07 28 34 0105 10580 3168 3res 0.031 0.003 0.035
Hepiyt Acetate 1 0.88 0.1 85 0078 10020 3008 3048 0.020 0.002 0.022
Hexans (all Isomers) 1 048 7 3 0139  1.1400 3420 4703 0.049 0.005 0.053
Hexane 1 088 7 3 0.139  1.1400 3420 4703 0.049 0.005 0.053
Hexaonic Ackd 1 083 0.01 4 0074  1.0002 3001 3003 0.020 0.002 0.022
Hexano! 1 0.82 1 352 0.085 1.0200 3060 3208 0.024 0.002 0.028
Hexans (afl isomers) 2 087 8 29 0,145 1.1600 3480 4881 0.052 0.008 0.057
Hexmns (1) 1 067 82 29 0147  1.1640 302 4928 0053 0.005 0.059
Hexene (2-) 1 087 82 26 0147 1.840 3452 4928 0053 0.003 0.059
Hexytans Giyco) 4 0.92 001 11 0074 10002 3001 3000 0.020 0.002 0022
lsophorone 1 083 0.01 478 0.074 10002 3001 3003 0.020 0.002 0022
Jet Fuels: JP-1 (Kerosens) 1 08 0.14 45 0.070 1.0028 3008 3054 0.020 0.002 0.023
Jet Fuals: JP-3 1 08 851 45 0213  1.1702 3511 5974 0.078 0.008 0.088
Jot Fusls: JP-4 1 0.8 34 4 0121 10880 3204 4114 0037 0.004 0.041
Jet Fuats; JP-5 (Kerusene, heavy) 1 0.82 0.1 4 0078 10020 3008 3034 0.020 0.002 0022
Kerosene 1 0.81 0.18 45 0.076 1.0030 3009 3058 [ X174] 0.002 0.023
Methyt Acetate 1 0.92 e.1 28 o118 11220 3366 4285 0.040 0.004 0.044
Maethyl Alcoho! (See Methanol) 1 079 863 11 0.077 1.1320 3388 3488 0.028 0.003 . 00
Methy! At Acetate 1 088 0.33 497 0030 1.0088 3020 3142 0.022 0.002 0.024
Methyl Amyl Alcoho! 1 061 043 3.52 0079  1.0088 3028 3128 0.021 0.002 0.024
Methyi n-Butyl Ketone 1 081 097 35 0035 10194 3088 a5 0.024 0.002 0.028
Methyl Butyrate 1 08 126 353 0089 10252 3076 3372 0025 0.002 0.027 ‘
Methyt Etyl Ketono 1 08 48 25 0.103  1.0900 3270 3909 0.034 0.003 0.007
Mathyl Formal (Dimethy! Forma) 1 088 1542 26 0,189 13084 3925 8293 0,087 0.002 0.096
Methyl Heplyl Ketcne 1 (1Y 0.06 49 0073 10012 3004 3025 0020 0.002 0022
Methyl Isabutyl Ketona 1 08 145 345 0037 10230 3069 3332 0.024 0.002 0027
1-Methyl Napthalene 1 102 0.0 491 0074 15002 3001 30m 0.020 0.002 0022
2-Methy-1-Pentene 1 088 83 29 0130  1.1260 3378 4483 0.044 0.004 0.048
S-Methyt-1-Pentene 1 [T:1] 840 28 0149  1.1688 3509 4986 0.085 0.005 0.060
Mathy! Tert-Buty! Ether (MTBE) 1 0.74 0.04 34 0074 10008 3002 3010 0020 0.002 0022
Minera! Spisits 1 0715 0.2 43 0.077 1.0040 3012 074 0.021 0.002 0.023
Myrcens 1 08 0.17 47 0.077 1.0034 3010 3069 0021 0.002 0023
Naphtha: Soivent 1 0.87 0.2 a8 0078 10040 3012 3059 0.021 0.002 0023

: Stoddard Soivan! 1 0.78 02 43 0077 1.0040 3012 3074 0.021 0.002 0,023
Naphtha: Vamish Maker's and Painters (75%) 1 o 0.19 43 0977 10038 3011 3070 0.021 0.002 0.023
Nonane (afl isomers) 1 or2 027 44 0078  1.0054 3018 3102 0.021 0.002 0.023
Nonane 1 [1k+3 0.27 44 0078 10084 w13 3102 0.021 0.002 0023
Nonene 1 0.713 035 43 0.078 1.0070 3021 3120 0.022 0.002 0.024
Nony! Alcohot (a3 Isomers) 1 094 0.1 5 0078 10020 3008 3043 0.020 0.002 0.022
Nonyl Alcoho) 1 094 0.1 E 0078 10020 3006 3043 0.020 0.002 0,022
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TABLE 1 (SUBCHAPTER "0" CARGOES) PRESSURE PRESSURE

VAPOR VAPOR AIR DROP TO PRESSURE DROP TO
AR VAPOR VOLUMETRIC EQUIVALENT STERN DROP THRU FACILITY
CHRIS vCS ua VAPOR VAPOR WEIGHT GROWTH FLOWRATE VOLUMETRIC CONNECTION HOSE TO CONNECTION
coDE NAME CAT sa PRESS SG DENSITY RATE  (bbih) FLOWRATE  INVCS (psig) FACILITY VCS{psig) (paly)
307 NN? Nomyt Alechod (Iso-) 1 0.94 01 5 0076 10020 3008 3043 0.020 0.002 0.022
309 NNP Nonyl Phencl 1 0.95 0.01 76 0074 1.0002 3001 3008 0020 0.002 0022
318 OAX Octano (ail isomers) 1 0.7 078 39 0084 1.0158 3047 3261 0.023 0.002 0026
317 OAN Octene 1 07 0.78 39 0084 10168 3047 3261 0.023 0.002 0028
318 OAA Octancle Ackd (all somers) 1 0.9t 0.01 8 0.074 1.0002 3001 3004 0020 0.002 0022
319 0CX Octans! (afl lsomers) 1 0.83 0.01 448 0074  1.0002 3001 3003 0.020 0.002 0022
320 QTA QOctanol 1 0.8 001 448 0.074  1.0002 3001 3003 0.020 0.002 0022
321 OTX Octene (all Isamars) 2 0.72 0.8 3.0 0.088 1.0180 3054 3207 0.024 0.002 0026
322 OTE Octens {1-) 1 0.72 1 388 0.087 1.0200 3060 3328 0.024 0.002 0027
324 OCX Qctyl Alcohol (tao-, ) ( &1 Isomens), See Octanol (o) isome 1 0.83 om 448 0074  1.0002 3001 3003 0.020 0.002 0022
325 I0A Octy! Alcohol 1 0.63 0.0 448 0.074  1.0002 3001 3003 0.020 0.002 0022
384 OTW Fuek No. 2 1 0.88 0S8 8 0092 1.0112 3034 3390 0.025 0.002 0.026
366 OFR Fuek No, 4 1 [ X:} 015 34 0075  1.0030 3009 3042 0.020 0.002 0.022
287 OFV Fuet No. 8 1 0.64 015 34 0075  1.0030 3009 3042 0020 0.002 0022
388 OSX Fuet: No. 6 1 0.85 0.15 34 0075 1.0030 3009 3042 0020 0.002 0022
382 OIL OiL, Misc: Cnude 1 0.85 0.15 34 0075 1.0030 3009 3042 0.020 0.002 0022
383 0DS OfL, Misc: Diesel 1 08 089 34 00381 10138 3041 39y 0.022 0.002 0025
389 OLB O, Mise: Lubricating 1 09 0.5 1 0074  1.0030 3000 30038 0.020 0.002 0022
403 ORS OIL, Misc: Resin 1 1.02 .18 1 0074  1.0030 3009 3008 0.020 0.002 0.022
418 OT8 OfL, Misc; Turbine 1 0.67 03 6.4 0.080  1,0080 3018 3141 0.022 0.002 0.024
429 PDC Peniadecanol, Sea Alcohols (C13 and above) 1 0.83 0.01 788 0074  1.0002 3001 3006 0.020 0.002 0.022
432 PTY Pentans (aff isomera) 5 0.63 21 248 0.261  1.4200 4260 8016 0.141 0.014 0.155
433 1PT Pentane (is0-) § 0.62 27 248 0335 1.5400 4620 9858 0213 0.021 0.234
434 PTA Pentans (1) [ 0.63 2044 25 0.256 14088 4220 7878 0.138 0.013 0.150
438 PTX Pentane (all somers) 8 0.84 248 24 0209  1.4080 4494 8059 0.180 0.018 0,158
437 PTE Pemene (1) s 064 248 24 0209 14880 4404 0059 0.180 0.018 0.188
442 PIN Pinene 1 0.88 0.38 4.7 0.080 10070 3021 3142 0022 0.002 0.024
448 PLB 1 0.1 [1244] 703 0077  1.0002 3001 3074 0.021 0.002 0023
457 PGC Glyeo) 1 1.01 0.1 1 0.074 1.0020 3008 3008 0.020 0.002 0022
458 PGM Polypropytene Glycol Methyl Ether 1 0.02 08 an 0.082 10160 3048 3a07 0023 0.002 0025
484 IAC Propyl Acetate (iso-) 1 0.89 18 352 0085 1.0360 3103 3528 0.027 0.003 0.030
485 PAT Propyl Acetate () 1 ] 185 352 0028 1037 311 3542 0.028 0.003 0.030
488 IPA Propyl Alcohal {iso-) 1 0.7 3 207 0089 1.0800 3180 3489 oo 0.003 0.020
487 PAL Propyl Alcoho! () 1 0.8 12 207 0080 10240 3072 314 0.022 0.002 0025
483 PBZ Propylenzene (n-) 1 088 02 414 0.077 1.0040 3012 3071 0.02¢ 0.002 0.023
489 (PX U] 1 08 001 435 0074  1.0002 3001 3003 0.020 0.002 0.022
473 PPG Glyco! (1,2-Propandici) 1 1.04 0.01 282 0074 1.0002 30N 3001 0.020 0.002 0022
478 PME Propylene Glycol Methyl Ether 1 0.52 07 a1 0081 1.0140 3042 3181 0.022 0.002 . 0.024
478 PTT Propylense Tetramer 0.29 0.02 1 0074  1.0004 3o0m 3000 0.020 0.002 0022
488 SFL Suffolane 1 126 0.01, 414 0.074  1.0002 3001 3003 0.020 0.002 0,022
493 TIN Tetredecanol 1 0.82 (] 7.39 0074  1.0000 3000 2099 0.020 0.002 0022
494 TTD 1-Tetradecene, See the olofin or Alpha-Olefin Entries 1 0.77 0.01 .17 0074  1.0002 3001 3005 0020 0.002 0.022
498 TTG Tetraethylons Glyoo! 1 1.12 0.01 87 0074 10002 3001 3005 0.020 0.002 0.022
487 THN Tetrahydronaphthalene 1 0.7 0.04 458 0074  1.0008 3002 3015 0020 0.002 0.022
499 TOL Toluene 1 0.87 15 314 0.039  1.0300 3000 3360 0.025 0.002 0,028
502 TCP Tricresyl Phasphate (less than 19% of the ortho isomer) 1 1.18 0.01 1289 0074  1.0002 3001 3011 0020 0.002 0022
503 TRD Tddecane 1 0.76 0.02 6.4 0074  1.0004 3001 3011 0.020 0.002 0.022 ‘
505 TON Tridecanol , See Alcohals (C13 and above) 1 0.85 0.01 891 0074  1.0002 3001 3005 0.020 0.002 0.022
508 TDC 1-Tridecone 1 077 0.01 8.29 0.074  1.0002 3001 3005 0020 0.002 0.022
508 TEB Triethylbenzens 1 0.88 0.02 58 0074  1.0004 3001 3000 0.020 0.002 0022
800 TEG Trethylena Gyco! 1 112 0.01 817 0074  1.0002 3001 3004 0.020 0.002 0.022
519 TRE Trimathythenzenes (afl lsomors) 1 0.89 0.14 4.2 a0m8  1.0028 3008 3050 0020 0.002 0022
520 T™MB Trimethyl Banzene (1,2.5-) 1 089 0.14 4.14 0078 10020 3008 3040 0.020 0,002 0.022
821 TMD Titmethyl Benzene (1,23 1 0.89 0.14 414 0076 1.0028 3008 3049 0.020 0.002 0.022
522 TME Temeind Borzane (1.2.4-) (Pseudocumene) 1 0.89 0.14 4.4 0076  1.0028 3008 3049 0020 0.002 0022
529 TRP Trixyleny! Phosphate 1 1.18 0 142 0.074  1.0000 3000 2909 0.020 0.002 0.022
833 UuDC Undecene (1-) 1 0.75 005 532 0075 10010 3003 3023 0.020 0.002 0.022
§34 UND Undecyl Alcaha! 1 0.84 0.01 594 0074  1.0002 3001 3004 0.020 0.002 0.022
548 XLX Xylanes (Ortho-, meta-, pars-) 1 0.89 0.51 3e8 0.080 10102 3031 3188 0022 0.002 0.024
547 Xam Xylone (M-) 1 087 051 368 0080 10102 3031 3168 0.022 0.002 0.024
548 XLO Xylens (O-) 1 0.89 04 3.68 0079 10080 3024 3124 0021 0.002 0.024
549 XLP Xylene (P-) 1 0.88 051 368 0.080 10102 3031 3158 0022 0.002 0.024
530 XYL Xylenol 1 1.01 0.1 368 0078  1.0020 3006 3001 0.020 0.002 0.022
551 Zinc Diatkytiimiophosphate
Max. 1280 27.000 79300 0.335 1.840 4620 $858 0213 0.021 0234

Page 15



MO 002 }
smels (Bisd) | @seD ISIOM
ainssaid
uBjseq
=XEIAl_

=219
smejs

‘uIndoeA
12 5] §

Ahoed | wnwxep

00°¢

L

(Bisd)
ainssaid
uBiseg

SR

ese?) 1SIOM

SNOLLVAEdO0 9NIGVO1 09¥VYD TvNa (a3LSv3ys) 40 S1INs3y




-

MARINE SOLUTIONS, INC.

.

VCS SYSTEM INFORMATION:
1. GENERAL DESCRIPTION OF VESSEL:

WORSTCASE:  BARGE "CBC 336" OUTBOARD
BARGE “CBC 337 INBOARD
A. NAME (S); CBC 336 & CBC 337
B. OFFICIAL NUMBER: D1115685 & D1119686
C. DIMENSIONS: 297"-0" X 64'-0" X 120"
D. SERVICE; TANK BARGE (D)
E. MAX. DESIGN WORKING PRESSURE: 2 PSIG
F. PV VALVE PRESSURE SETTING: 1 PSIG
G. PV VALVE VACUUM SETTING: 0.5 PSIG
2. VAPOR CONTROL SYSTEM
A. PIPE DIAMETER: 7.981 INCHES IPS
B. MAX. VAPOR-AIR MIXTURE DENSITY: 0.335 LBMFT*3 FOR SUBCHAPTER "D" CARGOES
C. MAX, LIQUID LOADING RATE: 5000 BBLS/HR
D. DARCY FRICTION FACTOR: 0.014 FOR PIPE
0.001 FOR HOSE
€. VCS CARGOES: SEE TABLE 1
VCS CALCULATIONS

1. THE EQUVALIENT LENGTH OF PIPE FROM BARGE'S MOST REMOTE CARGO TANK TO THE BARGE'S SHORE SIDE

VAPOR CONNECTION:
Tark 1P on "CBC 336"s the farthest tank from the barge's shore connection. Uslng Crane's Technicat Paper No. 410,
the total equivatent length (L) for the path is shown in Table 2.

TABLE 2

UNIT EQ. TOTAL EQ.
PIPEFITTINGS QUANTITY LENGHT (FT) LENGTH (FT)
Straight Pipe 1 238.24 238.24
Entrance 1 37.05 37.05
T Branch 7 30.01 279.37
45 Ell 1 3.72 372
TRun 6 13.33 79.98
8" Gate Valve 1 5.32 5.32
8" 80 Ell 1 7.08 7.98

Total 651.66

2. THE EQUVALIENT LENGTH OF PIPE FROM OUTBOARD BARGE'S SHORE SIDE CONNECTION, ACROSS THE INBOARD
(BREASTED) BARGE, TO THE SHORE SIDE VAPOR CONNECTION OF THE INBOARD BARGE (30FT OF 8" HOSE
+ INBOARD BARGE):

. TABLEJ

UNIT EQ. TOTAL EQ.
PIPEFITTINGS QUANTITY LENGTH (FT) LENGTH (FT)
Straight Pipe 1 38.083 38.083
T Run 1 133 133
8" Gate Valve 2 5.32 10.64

Total 62.023
Hose 1 30

Page 17
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TABLE 1 (SUBCHAPTER "D CARGOES) PRESSURE PRESSURE
VAPOR VAPOR AR DROP TO PRESSURE DROP TO
AR VAPOR VOLUMETRIC EQUIVALENT STERN DROP THRU FACILITY
CHRIS vecs uaQ VAPOR VAPOR WEIGHT GROWTH FLOWRATE VOLUMETRIC CONNECTION HOSE TO CONNECTION
CODE NAME CAT 86 PRESS SG DENSITY RATE {bbln) FLOWRATE INVCS {psig) FACILITY VCS{pslig) (palg)
1ACT Acetone 1 0.79 10 2 0.121 12000 6000 7674 0.129 0.013 0.142
2 ACP Acetophenone 1 1.03 08 414 0082 1.0120 5060 5354 0.063 0.008 0.069
18 AAT Amyl Acstate (1s0-) 1 0.88 033 448 0.070 1.0068 8033 8212 0.060 0.008 0.088
20 AAI Amyl Atcohol (iso-, n-, sec-, primary) (See atso IAA) 1 082 03 3.04 0077  1.0080 5030 5128 0.058 0.008 0.0683
21 AAN Amyl Alcoho! (n-) 1 0.82 03 304 0077 14080 5030 6128 0.058 0.008 0.0683
23 APM Ayl Atcohol, Primary 1 0.82 03 3.04 0077  1.0080 5030 6128 0.058 0.008 0.063
24 ASE Ayl Alcohal, (sec-) 1 0.82 03 .04 0077 10080 5030 5128 0.058 0.008 00683
28 IAA Ayl Alcohol, (iso-) 1 0.82 . 03 304 0077 10060 5030 5128 0.058 0.008 0063
34 BAL Benzy) Alcohas 1 1.05 0.1 3.73 0.075  1.0020 s010 5052 0.058 0.008 0.082
40 BAX Buty! Acstate (iso-, n-) 1 0.87 0.8 4 0082 10120 5080 5341 0.083 0.008 0069
42 BTA Butyl Acstate (sec) 1 0.89 1.9 4 0.095 10300 5150 5840 0.075 0.007 0082
44 1AL Buty! Alcohol (izo-) 1 0.81 08 28 0080 10180 5090 5317 0.082 0.008 0.088
48 BAS Butyl Alcohol (sec-) 1 081 13 268 0.083  1.0260 5130 5458 0.085 0.008 0072
47 BAT Butyt Alcoho! (tert) 1 0.78 28 28 0.005 10560 5280 5584 0079 0.008 0088
48 BPH Buty! Banoy! Phthatate 1 1.2 0.01 108 0074  1.0002 5001 5015 0.055 0.008 0.081
58 BUE Bulyl Toluena 1 0.85 0.t 5.1 0.0786  1.0020 5010 5074 0.057 0.008 0082
64 CLS Caprolactam Solutions 1 1.02 0.03 39 0074 10010 5008 5027 0.055 0.00S 0.081
70 CUM Cumens 1 0.68 0.60 420 0083 10120 8060 5350 0.063 0.008 0.089
72 CHX Cycichexane 1 0.78 45 29 0.114 10800 8450 144 0.101 0.010 0111
73 CHN Cyciohexanc! 1 0.85 0.15 345 0075  1.0030 5015 5072 0.058 0.008 0.082
74 CPD 1,3-Cyciapentadiens dimsr (moften) 1 0.68 Q25 4.55 0078 10050 6028 5184 0.059 0.008 0084
76 CMP Cymene (pare-) 1 0.88 0.11 462 0076 1.0022 8011 5073 0.057 0.008 0.082
77 DHN Decatydron, 1 11 ] 0.1 4.78 0078  1.0020 6010 5068 0.058 0.008 0082
78 IDA Decaldehyde (so-) 1 0.83 001 5 04074 10002 5001 5000 0.058 0.008 00680
79 DAL Decaidehyds {n-) 1 0.83 [} 501 0.074  1.0000 5000 4699 0.055 0.008 0080
81 DCE Decane 1 0.74 0.12 48 0078 10024 6012 5083 0.057 0.008 0,082
82 DAX Decyl Aleohod (all isomers) (Decanol) 1 083 0.01 5.3 0.074 1.0002 " 5001 5008 0.055 0.005 0.060
83 15A Decyl Aleoho! (150-) 1 0.83 001 s3 0074 10002 §001 5008 0055 0.008 0.060
84 DAN Decy! Alcohol (n-) 1 083 001 83 0.074  1.0002 65001 5008 0.055 0.005 0.080
88 DAZ Decyerzene (n-) 1 0.8 .01 782 0074 10002 5001 5010 0.085 0.008 0.081
87 DAA Diacatone Aicohol 1 0.87 01 4 0075 1.0020 5010 5056 0.058 0.008 0.082
91 DPA Dibutyl Phthaiats (ortho-) 1 1405 [/] 8.58 0074 10000 5000 4999 0.055 0.005 0.080
92 DPT Dicyclopantediene, See 1,3-Cyclopentadiena Dimer (moften 2 0.88 025 455 0078 10050 5026 5164 0.059 0.008 0.084
03 DEB Diethybenzene 1 0.87 0.08 402 0075 10018 5008 5083 0.058 0.008 0.082
84 DEG Digthylene Glyco! 1 1.12 0.01 368 0074 10002 500t 5004 0.055 0.008 0.060
85 DME Diathylene Glyco! Bulyl Ether 1 0.85 0.01 58 0074  1.0002 500t 5007 0.055 0.008 0.080
100 DGA Digthylene Glycol Ethyl Ether Acatate 1 009 Q.02 4.82 0074 10004 5002 5012 0.0556 0.005 0,061
101 DGM Dicthylene Glyco! Methy! Ether 1 1.03 0.03 414 0074 1.0008 5003 5017 0.085 0.008 0.0681
111 DBC Diisobutyicarbinot 1 0.61 0.09 497 0075 10018 5009 5084 0.058 0.008 0.082
112 DBL 1 0.72 2 .88 0.100  1.0400 5200 6072 0.081 0.008 0.08%
113 DIX Dilsobutyl Ketone ] 0.8t 0.18 49 0477 1.0032 5018 5113 0.057 0.008 0.063
119 DIX Disopropylbenzens (g2 lsomer) 1 0.88 0.03 56 0074 1.0008 5003 5024 0.035 . 0.005 0.081
124 PN, Dimethy! Phthalate 1 1.19 0 6.69 0.07¢ 10000 5000 4999 0.055 0.005 0.060
128 DIF Dinonyl Phihatate 1 087 0.0% 144 0074  1.0002 5001 5021 0.035 0.008 0.081
130 DOP Dioctyl Phthalate 1 088 [ 13.47 0074  1.0000 5000 4900 0.055 0.005 0.080 ‘
131 DPN Dipentene 1 084 0.1 49 0075 10020 5010 5070 0.058 0.008 0,062
132 DL Diphvenyl 1 098 0.0 531 0074 10002 5001 5008 0.085 0.008 0.060
133000  Diphenyl, Diphenyl Ether Mixture 1 107 0m 888 0074 10002 5001 5007 0.085 0.005 0.060
134 DPE Digheny! Ether 1 1.07 0.00 sa7 0.074  1.0002 5001 5007 0.055 0.005 0.080
138 DPG Dipropylene Glyeo! 1 1.03 0.07 483 04076 10014 5007 8048 0.058 0.008 0.081
138 DFF Distillates: Flashed Feed Stocks 1 .75 23 34 0.100  1.0460 5230 8079 0.081 0.008 0,089
140 DSR Distiltates: Strelght Run 1 0.73 23 34 0.100 10460 5230 8079 0.081 0.008 0.089
148 DO2 Dodacens (al! isomars) 1 0.7e 0.02 8.681 0074 1.0004 5002 5016 0.055 0.005 0.0681
148 DOD Dodecena 1 0.78 0.02 5.81 0074 10004 5002 s018 0.055 0.008 0.081
147 DOB Dodacytbenzens 088 4.7 84 0237 10840 5470 8808 0.211 0.021 0.232
158 ETG Ethoxty Trigiyeo! (crude) 1 1.02 0 814 0074  1.0000 5000 4099 0.088 0.005 0.0680
158 ETA Ethyl Acetate 1 09 45 304 0117  1.0800 5450 6859 0.103 0.010 0.113
157 EAA Ethyl Acetcacelate 1 1.03 02 448 0.07T7  1.0040 5020 5129 0.058 0.008 0.083
158 EAL Ethyl Alcoho! (Ethanof) 1 Q78 as 1.8 0083 10700 5350 5695 0.071 0.007 0078
180 ETB Ethyl Benzene 1 0.87 0.6 3.58 0.081 10120 5080 8300 0.092 0.008 0.088
181 EBT Ethy! Buteno! 1 083 0.12 352 0.075 1.0024 5012 5059 0.058 0.008 0.082
182 EBR Etyt Butyrate 1 0.88 1 4 0038 10200 5100 5564 0.068 ) 0.007 0075
183 ECY Ethyl Cycichexane 1 0.7 05 387 0.080 10100 5050 5274 0.061 0.008 0.067
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TABLE 1 (SUBCHAPTER “D” CARGOES) PRESSURE PRESSURE

VAPOR VAPOR aR DROP TO PRESSURE DROP TO
AR VAPOR VOLUMETRIC EQUIVALENT STERN DROP THRU FACILITY
vs ua VAPOR VAPOR WEIGHT GROWTH FLOWRATE VOLUMETRIC CONNECTION HOSE TO CONNECTION
NAME CAT sG PRESS SG DENSITY RATE  (bbih) FLOWRATE  INVCS (pslg) FACILITY VCS{paig) (psig)

Ethylens Glycol 1 119 0.0t 221 0.074 1.0002 5001 5002 0.058 0.005 0.080
Ethyiane Glycol Butyl Ether Acetats 1 004 005 552 0075 10010 5005 5039 0058 0.008 0.061
Ethylena Giyco! Diecetate 1 14 001 §03 0074 10002 5001 5008 0.055 0,008 0.060
Ethytene Glyco) Methyl Ether 1 14 001 48 0074 10002 5001 5000 0.085 0.005 0.080
Ethylene Giyeo! Pheny! Ether 1 1.1 001 48 0074 10002 5001 5008 0.08s 0.005 0.080
2-Ethythaxaidehyds, See Octyl Aldehydes 1 0.82 017 441 0076 10034 5017 5107 0.057 0.008 0.083
2-Ethythexanc! , see Octano! (gil lsomers) 1 084 0.02 45 0074 10004 5002 5012 0055 0.005 0.081
Ethyl Propionate 1 059 as 18 0083 10700 5350 5805 0om 0.007 0.078
Ethyl Tolene 1 0588 028 415 0078 1.0058 5028 168 0,059 0.006 0.064
Formarmide 1 113 0.1 155 0074 10020 5010 5017 0.055 0.005 0.061
Furfuryl Alcohol 1 113 0.05 a4 0074 10010 5005 5023 0,038 0.008 0.081
Gesofine Blended Stocks: Alkylates 1 0.75 125 34 0214 12500 6250 10850 0250 0025 0274
Gascline Blended Stocks: Reformate 1 08 125 34 0214 12500 6250 10880 0250 0025 0.z74
Gascines: Automofiva (containing not over 4.23 grams lead 1 0.74 125 34 0214 12500 6250 10680 0250 00258 0274
Gasofines: Aviation (containing not over 4,86 grams lead pe 1 o7 125 34 0214 12500 6250 10680 0250 0.025 0274
Gasalines: Cesinghead 1 067 125 34 0214 12500 6250 10880 0250 002§ 0274
Gasotnes: Polymer 1 075 128 34 0214 12500 @825 10880 0250 0.025 0274
Gasotines: Strelght Run 1 0.75 125 34 0214, 12500 6250 10880 0.250 0025 0274
Glycering 1 128 0 317 0074 10000 5000 4909 0,055 0.005 0.060
Heptane (el iscmers) (Methylhvexane) 1 068 25 2435 0102 10500 5250 6168 0.084 0.008 0.092
Hegtane () 1 0.68 25 345 0102 10500 5250 6188 0.084 0.008 0.092
Haptonic Ackd 1 092 0.01 449 0074 10002 5001 5005 0.08 0.005 0.060
Heptanc! (afl isomers) 1 082 0.04 4 0074 10008 5004 5022 0.055 0.003 0.081
Heptano! (afl isomers) 1 0.82 0.04 4 0074 10008 5004 5022 0.055 0.005 0.081
Heptens (all isomers) 2 0.7 29 34 0108 10580 6280 6354 0,029 0.000 0.087
Heptene (1) 1 07 28 34 0105 1050 5280 6308 0.087 0.000 0098
Heptyl Acetzte 1 0.68 01 S5 0078 10020 5010 5080 0.057 0.006 0.082
Hexane (a8 lsomers) 1 0.69 7 3 013 11400 5T 7839 0.135 0013 0.148
Hexane 1 0.68 7 3 0138 11400 5700 7839 0135 0.013 0.148
Hexaonic Acid 1 083 001 4 0074 10002 5001 5004 0.085 0.005 0.080
Hexansi 1 082 1 3s2 0085 10200 5100 5420 0.088 0.007 0073
Hexens (al (somera) 2 067 8 28 01435 11600 5800 8138 0.145 0014 0.160
Haxene (1-) 1 0.67 82 29 0147 11640 35820 13 0148 0ms 0163
Hexene (2 1 067 82 29 0147 11840  s&20 8213 0.148 0015 0.163
Hexylens Giyco! 4 082 001 11 0074 10002 5000 5000 0.055 0.005 0.080
tsopharone 1 083 001 478 0074 10002 5001 5008 0.058 0005 0.060
JetFuetn: JP-1 (Kerosans) 1 08 0.14 45 0078 10028 5014 5050 0057 0008 0.063
Jet Fuels: JP-3 1 08 881 45 0213 14702 5851 €058 0218 0.021 0230
Jet Fuels: /P4 1 081 a4 4 0121 10880  5M40 8857 0102 0010 0.113
Jot Fuels: JP-8 (Kerosene, heavy) 1 0.82 0.1 4 0075 10020 5010 5088 0058 0.008 0.082
Kerosene 1 0.81 0.15 45 0078 10030 5015 5097 0.057 0.008 0.063
Methyl Acetats 1 0.82 81 26 0419 1120 9610 7142 0112 0.01 01423
Methy! Alcoho! (See Methanol) 1 070 863 11 0077 11328 5689 5780 0073 0.007 0.081
Moyl Amyl Acetate 1 058 033 407 0080 10068 5033 5237 0.060 0.008 0.068
Melwl Amyl Atcohol 1 081 043 352 0079 10088 5043 5213 0.060 0.008 0.068
Methyl n-Butyl Ketone 1 081 097 a5 0035 10194 5097 5478 0,088 0.008 0072
Mothy! Butyrate 1 09 128 353 0089 10252 5128 5621 0.003 0.007 0078 0
Methyl Ew) Ketone 1 08 45 25 0105 10900 5450 8515 0083 0.009 0.102
Methyl Format (Dimethyl Farmat) 1 058 15.42 28 0189 13084 6542 10488 0242 0.024 0265
Methy! Heptyl Ketone 1 083 0.08 49 0075 10012 5006 8042 0.058 0.005 0.061
Mety! tsobutyl Ketons 1 08 145 345 0087 10230 5116 5553 0.088 0.007 0,074
1-Methyl Napthaiene 1 1.02 001 481 0074 10002 5001 5008 0085 0.008 0.080
2-Mstiy-1-Pentene 1 0.69 63 29 0430 11260 5830 7412 0123 0012 0135
5-Methyl-1-Pentene 1 087 849 29 0446 11698 5849 8326 0.152 0018 0.167
Methy! Tert-Butyl Ether (MTBE) 1 0.74 0.04 31 0074 10008 5004 5018 0.055 0.005 0.061
Mineral Spirfts 1 075 02 43 0077 10040 5020 5123 0.058 0.008 0.083
Myrcene 1 08 017 47 0017 10034 5017 5115 0.05? 0.006 0,083
Naphtha: Soivent 1 087 02 35 007 10040 5020 5088 0.057 0.008 0.063
Naphtha: Stoddard Solvant 1 o078 02 43 0077 10040 5020 5123 0.058 0.008 0.083
Naphtha: Vamish Maker's and Painters (75%) 1 077 019 43 0077 10038 5019 8117 0.058 0.008 0.083
Nonane (el isomera) 1 072 07 44 0078 10054 8027 5170 0.050 0.008 0.064
Nonans 1 072 0z7 44 0078 10084 5027 5170 0,058 0.008 0.084
Nanene 1 0.73 036 43 0070 10070 5035 5215 0.080 0.008 0.088
Nany! Aleoho! (all isomers) 1 094 01 5 0078 10020 5010 5072 © 0056 0.008 0.062
Nonyl Alcohot 1 0.94 0.1 S 0078 10020 5010 5072 0.058 0.008 0.082
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RESULTS OF (BREASTED) DUAL CARGO LOADING OPERATIONS

Wax.
Design | Maximum] Facility Total
Pressure | Pressure ]Set @ psig] Vaccum,
Worst Case | (psig) [drop (psig] vacuum | psig | Status |
1 2.00 065 | -1.00 -1.65 OK

RESULTS OF (BREASTED) DUAL CARGO UNLOADING OPERATIONS

. Wax.
Design | Maximum|] Facility Total -
Pressure | Pressure [Set @ psig| pressure,
Worst Case | (psig) |drop (psig)] pressure | psig | Status |
1 2.00 023 | 1.00 1.23 OK
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PROGRESS OF VALVE
SETTING PRESS.
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PRESSURE TANKTECH HIGH VELOCITY VENT VALVES

KSPA TYPE FLOW CAPACITY CURVE
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FLOW CAPACITY CURVE GRAPH

FLOW TEST PERFORMED ON TOUIFMEMT
USING AIR, AT TEMP. T=15.6C AND

AMBIENT PRESSURE P=1.0332 KG/CM2.
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Vessel Name CBC 336 & CBC 337 Shipyard Trinity Ashiand City
Official Number 1119685 & 1119686 Hull Number 4402 & 4403

1. This sheet consolidates critical VCS parameters for MSC Staff Engineers and CG Field Inspectors dealing with Vapor
Control Systems. CG inspectors should verify the vessel's VCS design is consistent with the information listed in boxes 2, 6, 7
& 8 prior to updating the vapor control endorsement on the vessel's Certificate of Inspection. For cases where the information in

the VCS PRIS does not reflect the vessel's design the CG Insgector should contact the MSC's Cargo Authority branch.
Raised Trunk
psig Flush Deck []

2. Tank Maximum Design Working Pressure

bbl/hr loading
bbl/hr discharging

3. Authorized Maximum Cargo Transfer Rate(s)

4. Authorized Maximum Vapor-Air Mixture Density 7 Ibm/ft’
5. Authorized VCS Categories 1thru?7
6. Cargoes with the highest vapor density and/or pressure drop:
a. Cargo Name PENTANE
b. Cargo Name PENTANE
7. Pressure Vacuum Valve: 8. VCS Pipe Sizes:
Manufacturer BERGAN Settings in psig: Approx. Inside Diameter
Size KLPH-6 Pressure-side| 1 Longitudinal Header (inches) 8
CG Approval 162.017/144/3 Vacuum-side| 0.5 Transverse Header (Inches) 8
Required Venting Capacity of Pressure-Side of P/V valve 18461 |bbi/hr (air)
Required Venting Capacity of Vacuum-Side of P/V valve 5000{bbl/hr (air)
9. Tank Overfill Protection System (check appropriate box or boxes)
a. High Level/Tank Overfill Alarm m Type BERGAN
b. Overfill Control Shutdown X Type BERGAN Setting in psig
c. Spill Valve ' Type N/A Meets ASTMF1271 | NA |}
d. Rupture Disk | Type N/A

10. Closed Gauging Verify the vessel has closed gauging that satisfies 46 CFR 39.20-3 and 151.15-10(c).

11. Iinstructions/Guidelines for the OCMI:
11a. The following is the Marine Safety Center's recommended COIl endorsement;

In accordance with 46 CFR Part 39, excluding part 39.40, this vessel's vapor collection system has been inspected to the
plans approved by Marine Safety Center letter Serial # C1-1201999 dated April 19, 2012 and has been found acceptable for
the collection of bulk liquid cargo vapors annotated with “Yes” in the CAA's VCS column of the vessel's Cargo Authority
Attachment, Serial # C1-1201999 dated April 19, 2012.

When the vessel is carrying cargoes containing greater than 0.5% benzene, the person in charge is responsible for
ensuring the provisions of 46 US Code of Federal Regulations Part 197, Subpart C are applied.

11b. The MSC approval letter/s must be available at the OCMI's request.

11c. Verify isolation valve at the vapor connection flange is manually operable and designed in a way it is "clearly" open or
closed.

11d. Previous applicable approval letters: | J

VCS Approval Letter | MSC letter C1-1201999 dated April 19,2012 |  MSC Plan Reviewer  |LT T. J. Cao




