Date: 10/28/13 Sheet1_of2_

MARINE SAFETY CENTER PLAN APPROVAL EXTENSION REQUEST FORM

Directions:
1. Complete the table below with all approved plans and corresponding MSC approval letters for which plan approval extension is requested.

2. Electronically submit this form with a copy of the vessel's Application for Inspection directly to the MSC (MSC@USCG.mil), or submit a paper
copy to our mailing address:

Commanding Officer (MSC)
2100 2nd St SW Stop 7102
Washington, DC 20593-7102

NAME AND IDENTIFICATION (O.N., CG NUMBER) OF VESSEL FOR WHICH PLANS WERE PREVIOUSLY APPROVED:
CBC 1335, CG1111608, Southwest Shipyard Hull 9628

NAME AND IDENTIFICATION OF VESSEL(S) TO WHICH PLAN APPROVAL IS TO BE EXTENDED:
CBC 1370 thru CBC 1379, Southwest Shipyard Hulls 9702 thru 9711

. Approval Denied

Drawing Number Sﬁec::ts Rev. # Drawing Title Mch:n::::‘:d Apg;::ral Letter Serial (MsC

Number Use)
081002CP-1 2 3 Cargo Piping P016344 5/25/11 E1-1101394
081002STP-1 1 2 Stripping Piping P016344 5/25/11 E1-1101394
081002DP-1 1 0 4 Barrel Drip Pan P016344 5/25/11 E1-1101394
081002EF-1 1 0 Engine Foundation P016344 5/25/11 E1-1101394
- - - Scantling Calculations P016344 4/4/11 C1-1100845
081002VP 1 2 Vapor Piping P016344 5/27/11 C1-1101625

By submission of this form, | hereby certify that | am the legal owner of the plans and documents listed herein; or, have the permission of the legal
owner to request plan approval extension on their behalf.

(MSC Use) This PAE Request is addressed in MSC letter Serial No, C1-1303376 Enclosure (1) to MTN 01-11




Date: 10/28/13 Sheet 2 _of 2
MARINE SAFETY CENTER PLAN APPROVAL EXTENSION REQUEST FORM

Directions:
1. Complete the table below with all approved plans and corresponding MSC approval letters for which plan approval extension is requested.

2. Electronically submit this form with a copy of the vessel's Application for Inspection directly to the MSC (MSC@USCG.mil), or submit a paper
copy to our mailing address:

Commanding Officer (MSC)

2100 2nd St SW Stop 7102
Washington, DC 20593-7102

NAME AND IDENTIFICATION (O.N., CG NUMBER) OF VESSEL FOR WHICH PLANS WERE PREVIOUSLY APPROVED:
CBC 1335, CG1111608, Southwest Shipyard Hull 9628

NAME AND IDENTIFICATION OF VESSEL(S) TO WHICH PLAN APPROVAL IS TO BE EXTENDED:
CBC 1370 thru CBC 1379, Southwest Shipyard Hulls 9702 thru 9711

; Approval Denied
Drawing Number s al Rev. # Drawing Title MB0 Project Approval Letter Serial (MSC
Sheets Number Date
Number Use) |
- - - Vapor Collection System Calculations P016344 5/27/11 C1-1101625
- - - Stability Calculations P016344 5/27M11 C1-1101637
081002HL 1 1 High Level Overfill Alarm System P016344 6/2/11 E2-1101564
081002HZ 1 3 Hazardous Area Plan P016344 6/2/11 E2-1101564
081002EL 2 2 Electrical Arrangement P016344 6/2/11 E2-1101564
- - - Capacitance and Inductance Calculation P016344 6/2/11 E2-1101564

By submission of this form, | hereby certify that | am the legal owner of the plans and documents listed herein; or, have the permission of the iegal
owner to request plan approval extension on their behalf.

(MSC Use) This PAE Request is addressed in MSC letter Serial No. C1-1303376 Enclosure (1) to MTN 01-11




U.S. Department of Commanding Officer U.S. Coast Guard Stop 7410

Homeland Securit ; 4200 Wilson Blvd. Ste 400
Y Unlt_ed States Coast Guard Arlington, VA 20598-7410

United States Marine Safety Center Staff Symbol: MSC-3

Coast Guard

Phone: (703) 872-6731
Email: msc@uscg.mil

16710/P018455
Serial: C1-1303376
October 31, 2013

Marine Solutions, Inc.

Attn: Mr. Chetan Kumaria, P.E.
7985 Boone Trace

Nashville, TN 37221
MarineSollnc@aol.com

Subj:

Ref:

CBC 1370, O.N. 1249103, Southwest Shipyard Hull No. 9702

CBC 1371, O.N. 1249104, Southwest Shipyard Hull No. 9703

CBC 1372, O.N. 1249105, Southwest Shipyard Hull No. 9704

CBC 1373, O.N. 1249106, Southwest Shipyard Hull No. 9705

CBC 1374, O.N. 1249107, Southwest Shipyard Hull No. 9706

CBC 1375, O.N. 1249108, Southwest Shipyard Hull No. 9707

CBC 1376, O.N. 1249109, Southwest Shipyard Hull No. 9708

CBC 1377, O.N. 1249110, Southwest Shipyard Hull No. 9709

CBC 1378, O.N. 1249111, Southwest Shipyard Hull No. 9710

CBC 1379, O.N. 1249112, Southwest Shipyard Hull No. 9711

200’ x 35’ x 12’-6” Unmanned Double Hull Type I/11/111 Tank Barges (D/O)

Grade A (max. 25 psia Reid) and Lower Grades Flammable Liquids Identified in 46 CFR
Table 30.25-1 or 46 CFR 153 Table 2, and Specified Hazardous Cargoes

Design Density 8.7 Ibs/gal; Maximum Cargo Density 14.07 Ibs/gal (at slack load)

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

New Construction: General Arrangement, Plan Approval Extension, and Plan Review

Information Sheet (PRIS)

(@) Marine Solutions, Inc., DWG No. 091301GA-1, Rev. 0, “General Arrangement,”
Sheet 1 of 2, dated September 2, 2013

(b) Marine Solutions, Inc., DWG No. 091301GA-1, Rev. 1, “General Arrangement,”
Sheet 2 of 2, dated September 25, 2013

(c) Marine Solutions, Inc., “Calculations for Trunk Side Longitudinal,” dated September
25, 2013

(d) American Bureau of Shipping Rules, “Steel Vessels for Service on Rivers and
Intracoastal Waterways,” 2007

Dear Mr. Kumaria:

We have reviewed the information submitted with your emails dated September 2, 2013 (MSC
Document No. 1316021), September 25, 2013 (MSC Document No. 1316675) and October 28,
2013 (MSC Document No. 1317530) for compliance with 46 CFR Subchapters D and O.



16710/P018455
Serial: C1-1303376
October 31, 2013

Subj:  Southwest Shipyard Hull No. 9702 through 9711
New Construction: General Arrangement, Plan Approval Extension, and Plan Review
Information Sheet (PRIS)

References (a) and (b) are “Approved.” The installation, workmanship, and testing shall be to
the satisfaction of the cognizant Officer in Charge Marine Inspection (OCMI). Our approval
does not limit in any way 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. Reference (c) has been “Examined.” Information such as this is not
normally approved; however, it is used in the evaluation of the vessels to ensure they comply
with the requirements of the applicable regulatory standards. You also requested that plans
previously approved under project P016344, Southwest Shipyard Hull No. 9628, be used for the
construction of the subject vessels. While we have no objection to you using the plans that were
previously approved plans, please be advised that the cognizant OCMI has the final authority for
these issues. The following comment applies:

1. We note you have modified the original general arrangement plans by moving the
trunk deck lap joint from the trunk top to the trunk side and replacing the trunk side angle
(originally 5 x 3 x 5/16”) with flat bar (6 x 3%”). Your calculations in reference (c) show that the
flat bar has a higher section modulus than the original design. Therefore, we accept these design
modifications.

Enclosure (1) includes details regarding MSC approval letters for previously approved plans you
wish to use for the construction of the subject vessels. By copy of this letter, we recommend the
OCMI extend approval of all drawings and calculations addressed in enclosure (1) to the subject
vessels. This extension of plan approval is based on our understanding that:

a. The subject vessel will be built to the same plans as those specified in enclosure (1),

b. The regulations used for the original plan approval have not changed since the
original plan approval,

c. The owner of the original plans specifically authorizes the use of the plans for new
construction,

d. There are no modifications to subject vessels or any of the installed systems which
would require additional review, and

e. All comments provided in the original approval letters, accompanying the approved
plans, still apply.

You must provide the OCMI a copy of each item listed in enclosure (1) with its corresponding
MSC approval letter. Plans that do not conform to any part of (a) through (e) above shall be
submitted to our office for approval. The installation, workmanship, and testing shall be to the
satisfaction of the OCMI. Any vessel system, arrangement, structure, or other item that requires
plan approval but is not covered by an extension must be either submitted to the MSC for review
or reviewed by the OCMI.



16710/P018455
Serial: C1-1303376
October 31, 2013

Subj:  Southwest Shipyard Hull No. 9702 through 9711
New Construction: General Arrangement, Plan Approval Extension, and Plan Review
Information Sheet (PRIS)

Enclosure (2) is the vessel’s Plan Review Information Sheet (PRIS). The information on the
PRIS is based on the vessel being constructed from all of the plans used to build Southwest
Shipyard Hull 9628. Due to the variation in plans, a deadweight survey of one barge must be
conducted to verify the assumed lightship characteristics. Provided the deadweight survey
results confirm the lightship displacement and LCG assumed for your calculations in enclosure
(1), revised calculations will not be required.

The Vapor Control System (VCS) PRIS for the subject vessels is included as enclosures (3). In
addition, we have updated each vessel’s cargo and vapor control authority. The 46 CFR 151
Cargo List and VCS List of Cargoes are included as enclosures (4) and (5).

The Cargo Authority Attachments (CAAS), containing the cargoes found in enclosure (4) and
vapor control authority for the cargoes found in enclosure (5), are now available for issuance by
the OCMI.

Please note that only the local OCMI can issue a vessel’s CAA as part of the Certificate of
Inspection (COI). The OCMI will verify the carriage authority and vapor control tank group
characteristics we used as a basis for creating enclosures (4) and (5) are consistent with the
vessel’s actual design. For the OCMI’s convenience, we have included the following
recommended COI endorsement:

Only those hazardous cargoes named in the vessel’s Cargo Authority Attachment, Serial
No. C1-1303376 dated October 31, 2013, may be carried and then only in the tanks
indicated.

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.

In accordance with 46 CFR Part 39, excluding part 39.40, this vessel's vapor control
system has been inspected to the plans approved by Marine Safety Center letters Serial
No. C1-1101625 dated May 27, 2011, and extended by C1-1303376 dated October 31,
2013 and found acceptable for collection of bulk liquid cargo vapors annotated with
“Yes” in the CAA’s VCS column.

Our Project Number for these vessels is P018455. Please ensure that future correspondence
includes the Project Number and Official Number (ON) that appears in the subject line.

(continued...)



16710/P018455
Serial: C1-1303376
October 31, 2013

Subj:  Southwest Shipyard Hull No. 9702 through 9711
New Construction: General Arrangement, Plan Approval Extension, and Plan Review
Information Sheet (PRIS)

If you have any questions concerning our review, please contact LT Dan Brahan at the number
listed above.

Sincerely,

M. J. SEXTON

Lieutenant, U. S. Coast Guard

Assistant Chief, Tank Vessel and Offshore Division
By direction

Encl: (1) Plan Approval Extension Form, dated October 28, 2013

(2) PRIS for Southwest Shipyard Hull No. 1370 through 1379, dated October 31, 2013

(3) VCS PRIS, CBC 1370 through 1379, Southwest Shipyard Hull Nos. 9702 through
9711, dated October 31, 2013

(4) 46 CFR Part 151 Cargo List, CBC 1370 through 1379, Southwest Shipyard Hull Nos.
9702 through 9711, dated October 31, 2013

(5) VCS List of Cargoes, CBC 1370 through 1379, Southwest Shipyard Hull Nos. 9702
through 9711, dated October 31, 2013

Copy: Commander, Coast Guard Sector Houston-Galveston (spi)



MSC Project No. P018455 ~ October 31, 2013 v ) Serial No. C1-1303376

v

Plan Review Information Sheet (PRIS) for Unmanned Inland Tank Barge

ABS
1. Vessel Identification Hull Type Service classed?
CBC 1370, O.N. 1249103, Southwest Shipyard Hull No. 9702 1l Oo/D No
CBC 1371, O.N. 1249104, Southwest Shipyard Hull No. 9703 I O/D No
CBC 1372, O.N. 1249105, Southwest Shipyard Hull No. 9704 il Oo/D No
CBC 1373, O.N. 1249106, Southwest Shipyard Hull No. 9705 1/ O/D No
CBC 1374, O.N. 1249107, Southwest Shipyard Hull No. 9706 I/ O/D No
CBC 1375, O.N. 1249108, Southwest Shipyard Hull No. 9707 1mni O/D No
CBC 1376, O.N. 1249109, Southwest Shipyard Hull No. 9708 I O/D No
CBC 1377, O.N. 1249110, Southwest Shipyard Hull No. 8709 imn oD No
CBC 1378, O.N. 1249111, Southwest Shipyard Hull No. 9710 MV Oo/D No
CBC 1379, O.N. 1249112, Southwest Shipyard Huil No. 9711 1l o/D No
2. Route Permitted - Routes and Conditions
R Rivers
LBS Lakes, Bays, and Sounds

LC 0-12  Limited Coastwise (0-12 miles offshore b/t St. Marks, FL and Carrabelle, FL)

3. Cargo Authority - "Authorization" Tab in "Cargo" Window

Authorization:

46 CFR Sub. D Authority: Highst Grade A Capacity (pbls) 11,300

46 CFR Sub. O Authority: Part151 Yes Part 153 No Part 154 No
33 CFR Sub. O Authority: Part151.47 No Part 151.49a No Part 151.49b No

4. "Conditions of Carriage" Tab in "Cargo" Window

a. The following statement should appear at the beginning of the COI's "Conditions of Carriage" section:

Only those cargoes named in the vessel's Cargo Authority Attachment may be carried, and then only in the tanks indicated.
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.

Per 46 CFR 150.130, the Person In Charge of the vessel is responsible for ensuring tipat the compatibility requirements of
46 CFR 150 are met. Cargoes must be checked for compatibility using the figures, tables, and appendices of 46 CFR 150
in conjunction with the reactive group numbers from the "Compat Group No" column listed in the vessel's Cargo Authority

Attachment.

b. The maximum design density of cargo which may be filled to the tank top is 8.74 Ibs/gal. Cargoes with higher densities,
up to 14.07 Ibs/gal, may be carried as slack loads, but shall not exceed the tank weight limits as listed below.

Note: Per 46 CFR 151.10-15(c)(2) the max. tank weights listed below reflect uniform (within 5%) loading at the deepest
draft allowed. When carrying Subchapter O cargoes at shallower drafts, the barge(s) should always be loaded uniformly.

5. Loading Constraints

Loading Constraints - Structural Loading Constraints - Stability
Max Cargo
Wgt/Each  Max Density Hull Max. Load Max Draft Max Density
Tank Tank (ST) (Ibs/gal) Type Route (ST) (ft, in) (Ibs/gal)
1C 585 14.07 i R, LBS 1460.00 9'-0" 14.07
2C 680 14.07 I R, LBS 1567.00 9-6" 10.66
3C 608 14.07 ]l R, LBS 1621.00 9-6" 8.33
M R, LBS 1513.00 9-3" 11.58
I R 1675.00 10'-0" 14.07

1] R 1784.00 10'-6" 11.58
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Marine Safety Center Vapor Control System (VCS)
Plan Review Information Sheet (PRIS)

Vessel Name CBC 1370 through CBC 1379 Shipyard Southwest Shipyard

Official Number Various Hull Number 9702 Through 9711

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 Inspector should contact the MSC's Cargo Authority branch.

Raised Trunk m

2. Tank Maximum Design Working Pressure psig Flush Deck-
3. Authorized Maximum Cargo Transfer Rate(s) beIhr loading (max 2 tanks simultaneously)
800 bbl/hr discharging
4, Authorized Maximum Cargo Density Ibmlft3
5. Authorized VCS Categories 1 through 7
6. Cargoes with the highest vapor density and/or pressure drop:
a. Cargo Name Iso-Pentane (PTY)
b. Cargo Name Iso-Pentane (PTY)
7. Pressure Vacuum Valve: 8. VCS Pipe Sizes:
Manufacturer BERGAN KLPH Settings in psig: Approx. Inside Diameter
Size 6" Pressure-side| 1 Longitudinal Header (inches) 8
CG Approval 162.017/0000144/3 Vacuum-side| 0.5 Transverse Header (Inches) 8
X
Required Venting Capacity of Pressure-Side of P/V valve 11504|bbl/hr (air)"
Required Venting Capacity of Vacuum-Side of P/V valve 800)bbi/hr (air)

9. Tank Overfill Protection System (check appropriate box or boxes) -

a. High Level/Tank Overfill Alarm  [X] Type|  BERGAN GUARD

b. Overfill Control Shutdown X Type BERGAN GUARD Setting in psig

c. Spill Valve (. Type N/A Meets ASTM F1271

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. Instructions/Guidelines for the OCMI:
11a. The following is the Marine Safety Center's recommended COI 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 letters Serial No. C1-1101625 dated May 27, 2011, and extended by MSC Letter
Serial No. C1-1303376, dated October 31, 2013 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.

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: | C1-1101625, dated May 27,2011 [

Letter | C1-1303376, dated October 31, 2013 | MSC Plan Reviewer  [LTR. C. BECKMANN




VAPOR COLLECTION SYSTEM CALCULATIONS
FOR

BARGE NAME(s): “CBC 1335” thru “CBC 1359”
SOUTHWEST SHIPYARD HULL(s): 9628 thru 9652
200°-0” X 35°-0” X 12’-6” DOUBLE SKIN TANK BARGE (O/D)

CANAL BARGE COMPANY, INC.

May 17, 2011

o
w2

Prepared by:

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



VCS SYSTEM INFORMATION:

1. GENERAL DESCRIPTION OF VESSEL:

A. NAME (S);

B. USCG PROJECT 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. FIPE LENGTHS:

C. PV VALVE VENTING CAPACITY:

D. SPILL VALVE RELIEVING CAPACITY:
E. MAX_ VAPOR-AIR MIXTURE DENSITY:
F. MAX. LIQUID LOADING RATE:

G. DARCY FRICTION FACTOR:

H. VOS5 CARGQOES:

[ ADDITIONAL MIS. INFORMATION:

VCS CALCULATIONS

1. CARGO AUTHORITY::

MARINE SOLUTIONS, INC.

Rev. 0 dated May 16, 2011

CBC 1335 THRU CBC 1359
P016344
200-0" X 350" X 126"
TANK BARGE (O/fD)
3.5 PBIG
1 PSIG
0.5 PSIG
800 BBLS/HR

7.981 INCHES IPS
A- 17 1/4" B-3-5 7/8" C-53'-2 23/64" D-42'-3 43/64", E-48'-2 15M18"
F-4-11/4" G-1-6 1/8" H-8'-0 3/4"

(1) 6" BERGAN KLPH, SET @ 1.0 PSI
(2) MAX. CAPACITY: 21666 BBL/HR OF AIR
(3) 0.5 PSIG VAC.

NON INSTALLED

0.335 LBM/FT*3 FOR SUB D
0.213 LBMFTA3 FOR SUB O
3500 BBLS/HR
0.014

SEE TABLE 1 & TABLE 4

SYSTEM IS DESIGNED TO ACCOMMODATE INTERNAL VISUAL
INSPECTION.

The vapor collection system installed on this barge is designed to carry the cargoes listed in Table 1, Table 4
and Crude Oil and Gasoline Blends. These Cargoes are to be listed on the barge's Certificate of Inspection.

2. DETERMINING VAPOR_AIR MIXTURE DENSITY AND VAPOR GROWTH RATE:

Pentane (iso-} has the heaviest vapor-air mixture 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 3 is the farthest tank from the P/ valve. Using Crane's Technical Paper No. 410, the total
equivalent length (L) for the path is shown in Table 2.

PIPEFITTINGS

Straight Pipe
Entrance

T Branch
8"X6"RED

T Run Thru

TABLE 2
UNIT EQ. TOTAL EQ.
QUANTITY LENGHT (FT} LENGTH (FT)
1 155.51 155.51
1 37.05 37.05
5 39,91 199.55
1 39.88 39.88
6 133 79.8
Total 511.79

Page 1



Using Darcy's Equation, with a 0.014 friction factor and the maximum liguid transfer rate, the pressure drop along the VG5
piping between the #3 cargo tank and the PV valve for each cargo is shown in Table 1 & Table 4.

Using a 3500 bbl/h liquid transfer rate, the vapor-air mixture and air-equivalent volumetric flow rate for each cargo are given in

Takle 1 & Table 4. At a setting of 1.0 psig, the Bergan KLPH-6 PV Valve has an adequate pressure relieving

capacity of air for each cargo listed in Table 1 & Table 4. The greatest pressure drop in the venting systenm (1.228 psig) does not exceed the
cargo tank maximum design working pressure of 3.5 psi.

The maximum vacuum that can exist in a tapk is 0.512 psig. The barges are constructed as per ABS rules and regulations
for a pressure of 3.5 psig and are tested for a pressure of 3.5 psig. Therefor the maximum vacuum of 0.512 psig is with in the
design capacity of these barges and an unloading rate of 800 bblth is acceptable.

4. THE MAXIMUM LIGUID TRANSFER RATE AS IMPOSED BY THE RELIEVING CAPACITY OF THE CARGO TANK
SPILL VALVE. Non-installed

5. THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY THE SET POINT OF THE OVERFILL ALARM.

The #1 cargo tank has a trunk top dimension of 46'-8" x 27'-0". The set point of the overfill alarm is set at 8" below the
trunk top at tank centerline. With a liquid transfer rate of 3500 bhith, the person in charge of transfer of fransfer operation
has more than 2 minutes to stop the transfer operation before tank overflows. Thus VCS meets 46 CFR 39.20-9.

6. THE MAXIMUM LIQUID TRANSFER RATE AS IMPOSED BY 46 CFR 39.30-1{d){3).
This requires the sum of the pressure drop alang the longest path and the pressure at the facility vapor

connection not to exceed 80 percent of the PV valve setting. The total equivalent length from cargo tank 2
to the vapor connaction is given in Table 3.

TABLE 3

UNIT EQ. TOTAL EQ.
PIPE/FITTINGS QUANTITY LENGTH {FT) LENGTH (FT)
Straight Pipe 1 163.73 163.73
Entrance 1 37.05 37.05
T Branch 4 39.91 159.64
T Run 7 13.33 9331
8" Gate Valve 1 5.32 5.32

Total 45505

Pressure drop at the maximum liquid transfer rate of 3500 bbifh along this path for each cargo is given in Tables 1 & 4. The largest
pressure drop does not exceed 80 percent of the PAV valve pressure setting (0.8 psig).

Page 2
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PRESSURE DROP (PSl)
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TABLE 4 {SUBCHAFTER “Q" CARGOES]) PRESSURE PRESSURE

YAPCR PRESSURE VAPOR AIR DROF TO PRESSURE DROP TO
AIR VAPOR DROPTOPY VOLUMETRIC EQUIVALENT SHORE DROP TO PV SHCORE
CHRIS Fie] LIa VAFOR WAPOR WEIGHT GROWTH VALVEIN FLOW RATE  VOLUMETRIC COMNNECTION VALVEIN CONNECTICN
CODE NAME CAT 3G PRESS SG DENSITY RATE VCS{psig) {bblth) FLOW RATE INVCS [pslg)  VCS{psig) IN VC5 (psig)
{LOADING} (LOADINGY  {(UNLOADING) [UNLOADING)"
1 ACN Agrylonitrlle 4 0.81 5.00 180 0.095 1.1000 0.033 3850 4258 0.029 0.002 0.002
2 ADN Adlpontrile 1 085 oM 373 0.078 1.0002 0.023 3801 35803 0.020 Q.001 0.001
3 ATN Acetonitrile 3 078 003 141 0.076 1.0006 0.022 35802 3502 0.020 0.001 0.001
4 BAD |so-Butyraldehyde 1 080 7.80 2.80 0.131 1.1580 0.050 4048 5308 0.045 0.003 0002
5 BAR Butyl acryiats {ls0-, n-} 2 080 D80 4.42 0.088 1.M20 0.025 3542 3769 0.023 Q.00 0.601
& BMH Butyl Methacrylate 2 088 029 49 0.081 1.0058 0.024 3820 3640 0.021 0.001 0.001
7 BNZ Benzene 1 088 4.50 2.80 0.114 1.0900 0.03¢8 3815 4871 0.035 0.002 0.002
g BTR n-Butyraldehyde 1 080 V80 2.50 013 1.1580 0.05¢ 4046 5308 0,045 0.003 0.002
9 BTX Benzena, Tolushe, Xylerns mixturaes (10% 1 084 V.30 2.80 0.138 11480 0.052 4011 5396 0.046 0003 0002
Benzene or mare)
10 CCH Cyclohexanone 1 085 020 3.40 0.078 1.0040 0.023 3514 3385 0.020 0.001 .001
11 CHA Cyclohaxylamine 1 0.87 0.2 342 0.083 1.0124 0.024 3543 3703 Q022 004 (.001
12 CRB Chlorobenzene 1 1.11 0.80 3.83 0.087 1.0160 0.026 3656 3703 0.023 Q.001 0.001
13 CRF Chleroform 3 148 @ 4,28 0.213 1.1800 0.085 4130 g9186 0.076 0.004 0.004
14 NCT Coal Tar Naphthe Solvent 1 088 02 4 0.079 1.0040 0.023 3514 3577 0.020 0.001 .00
15 CRS Cresols 1 105 008 372 0.077 1.0012 Q.022 3504 3521 0020 0.001 .001
16 CTA Crolonaldehyde 4 Q8s 2 2.41 0.089 1.0400 0.028 3640 3943 0.025 0.004 a.a01
17 DCH 1,1-Dichlgroathanes 1 1.18 290 3.4 0.188 1.1980 0.077 4183 6502 0.088 0.004 ¢.004
18 PP 1,2-Dichloropropane 3 116 25 389 0.110 1.0500 0.035 3675 4418 0.031 0.002 0.002
1% DPU 1,3-Dichlorapropens 4 123 &5 384 0.149 1.1100 0.053 3885 5443 0047 0.003 .00z
20 DEN Dlethylamine 3 .71 1.00 250 0.083 1.0200 0.025 3570 a7 0.022 0.001 0.001
21 DIP Dllsopropanclaming 1 088 oM 4459 0,076 1.0002 0022 3501 3504 0.020 0.001 0.001
22 DMF Dimethylformamide 1 08§ 030 251 0.078 1.0060 0.023 3521 3868 0.020 0.004 0.001
23 DPX 1,1-,1,2-, or 1,3-Dichloropropans 3 116 B30 380 0162 1.1280 0.059 3941 5747 0.053 0.003 0.003
24 EAC Ethyl acrylate 2 083 200 350 0.095 1.0400 0.031 3640 4163 0.028 0.002 0.001
25 EAl 2-Ethylhexyl acrylate 2 0Bg 002 636 0.076 1.0004 0022 3501 3512 0.020 0.0t Q.001
26 EDC Eltrylene dichloride 1 1268 400 342 0121 1.0800 0.041 3780 4776 0.026 0.002 Q.002
27 ETM Ethyl Methacrylate 2 082 1 3.94 0.080 1.0200 0.027 3570 3879 0.024 0.01 Q.001
28 EPA 2-Ethyl-3-propylacroleln 1 085 012 45 0.078 1.0024 0.022 3608 3563 0.020 0.0 a.001
28 FFA Furfural 1 120 015 33 0.078 1.0030 0.022 351 3547 0.020 0.001 Q.001
30 FMS Formaldehyde solution {378 to 50%) ] 113 0156 1.03 0.076 1.0030 0.022 3511 3510 0.020 0.001 Q.001
31 MS0 Mesityl Oxide 1 086 0867 35 0.084 1.0134 0.025 3547 3725 0.0z22 0.001 Q.00
32 MAM Methy| acrylate 2 0585 410 3.00 0114 1.0820 0.038 3787 4645 0.034 0.002 a.o02
33 MBE Methylcyelopentadiens dimer 1 074 Q04 210 0.076 1.0008 0.022 3503 3511 0.020 0.001 Q.001
34 MMM Methyl methacrylate 2 054 202 345 0.089 1.0404 0.031 3641 4159 0.0z8 0.002 Q.001
35 MPL Morpholine 1 100 080 3.00 0.083 1.0160 0.025 3356 3728 0.022 0.001 0.001
36 NPM 1- or 2-Nitropropans 1 0583 108 3.08 0.086 1.0210 0.028 3574 3804 0023 0.0 0.001
37 PRD Pyridine 1 0.58 1.30 272 0.036 1.0260 0.026 3581 3830 0.023 0.004 Q.001
38 BTY Slyrene 2 052 040 360 0.081 1.0080 0.024 3528 3638 0.021 0.001 Q.001
39 TCH 1,2,3Trichloropropane 3 138 015 560 0078 1.0030 0.023 3511 3383 0.020 0.001 Q.001
40 TEM Triethylamine 3 072 250 3.49 0.10% 1.0500 0.033 3675 4323 0,030 0.002 {.002
41 THF Tetrahydrfuran 1 Q8g 850 1.35 0.090 1.1700 0.035 4085 4454 0.032 0.002 0.002
42 VaM Vinyl acetate 2 054 580 2.97 0.130 1.1160 0.048 3806 5089 0.042 0.002 0.002
Max, 1.39 12.5 8.40 0.213 1.198 0.085 4193 8918 0076 0.004 0.004
Min. 0.83 0.01 1.02 0.076 1.000 Q.022 3501 3602 0.020 0.001 0.001

"when barge vaper piping is connected to facilily vapor recovery system.
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PRESSURE DROP {PSl}
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PROGRESS OF VALVE PRESSURE
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FLOW TEST PERFORMEID ON ECUIPMENT

FLOW CAPACITY CURVE GRAPH ot war r-vioc us
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