
U.S. Department o~· Homeland Security 
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Commanding Officer 
United States Coast Guard 
Marine Safety Center 

2100 2nd Street, S.W. Stop 7102 
Washington, DC 20593-7102 
Staff Symbol: MSC-3 
Phone: (202) 475-3403 
Fax: (202) 475-3920 
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1671 0/PO 18437 
Serial: C1-1303087 
September 12, 2013 

Conrad Industries, Inc 
Attn: Mr. Richard Soudelier 
P.O. Box 790 
Morgan City, LA 70381 
Email: RLSoudelier@conradindustries.com 

Subj: CBR 2021, O.N. 1248194, Conrad Shipyard Hull No. C-1032 
CBR 2022, O.N. 1248783, Conrad Shipyard Hull No. C-1033 
HSM 1001, O.N. 1249240, Conrad Shipyard Hull No. C-1035 
HSM 1002, O.N. 1249241, Conrad Shipyard Hull No. C-1036 
CBC 388, O.N. 1248751, Conrad Shipyard Hull No. C-1040 
CBC 389, O.N. 1248047, Conrad Shipyard Hull No. C-1041 
NEW CONSTRUCTION, CG1249506, Conrad Shipyard Hull No. C-1042 
NEW CONSTRUCTION, CG1249510, Conrad Shipyard Hull No. C-1044 
297'-6" x 54' x 12' Unmanned Double Hull Type II/III Tank Barges (D/0) 
Grade A (max. 25 psia Reid) and Lower Grades Flammable or Combustible Liquids 

Identified in 46 CFR Table 30.25-1 or 46 CFR 153 Table 2, and Specified Hazardous 
Cargoes 

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 

Plan Approval Extension: Vapor Collection System and List of Authorized Cargoes 

Dear Mr. Soudelier: 

We have reviewed the information submitted with your e-mail dated August 22, 2013 (MSC 
Document No. 1315809), wherein you have requested that plans previously approved under 
project P014938 Conrad Shipyard Hulls C-994 through C-997, 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 Officer in Charge, Marine Inspection 
(OCMI) has the final authority for these issues. 

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 (I) 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, 



1671 0/PO 18437 
Serial: C 1-1303087 
September 12, 2013 

Subj: Conrad Shipyard Hulls C-1032, C-1033, C-1035, C-1036, C-1040, C-1041, C-1042, and 
C-1044 

Plan Approval Extension: Vapor Collection System and List of Authorized Cargoes 

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

d. There are no modifications to subject vessel or any ofthe 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. 

The Vapor Control System (VCS) PRIS for the subject vessels is included as enclosure (2). 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 (3) and (4). 

At the time ofthis review, some of the vessels' official numbers were not available. Once you 
provide the vessel names and official numbers to this office, the updated Cargo Authority 
Attachments (CAAs), containing the cargoes found in enclosure (3) and vapor control authority 
for the cargoes found in enclosure ( 4 ), will be made 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 (COl). The OCMI will verify the carriage authority and vapor control tank group 
characteristics we used as a basis for creating enclosures (3) and (4) are consistent with the 
vessel's actual design. For the OCMI's convenience, we have included the following 
recommended COl endorsement: 

Only those hazardous cargoes named in the vessel's Cargo Authority Attachment, 
Serial No. C1-1303087 dated September 12, 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 Care 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. C1-1204161 dated September 25,2013 and extended by C1-



16710/P018437 
Serial: C1-1303087 
September 12, 2013 

Subj: Conrad Shipyard Hulls C-1032, C-1033, C-1035, C-1036, C-1040, C-1041, C-1042, and 
C-1044 

Plan Approval Extension: Vapor Collection System and List of Authorized Cargoes 

1303087 dated September 12, 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 P018437. Please ensure that future correspondence 
includes the Project Number, and either the Coast Guard (CG) number that appears in the subject 
line or the Official Number of each barge once assigned. To avoid confusion, the owners are 
encouraged to provide the National Vessel Documentation Center with the vessel CG numbers 
when applying for documentation. 

If you have any questions concerning our review, please contact Lieutenant Rachel Beckmann 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 August 21,2013 
(2) VCS PRIS, Conrad Shipyard Hulls C-1032, C-1033, C-1035, C-1036, C-1040, C-

1041, C-1042, and C-1044, dated September 12,2013 
(3) 46 CPR Part 151 Cargo List, Conrad Shipyard Hulls C-1032, C-1033, C-1035, C-

1036, C-1040, C-1041, C-1042, and C-1044, dated September 12,2013 
(4) VCS List ofCargoes, Conrad Shipyard Hulls C-1032, C-1033, C-1035, C-1036, C-

1040, C-1041, C-1042, and C-1044, dated September 12,2013 

Copy: Commander, Coast Guard Sector Marine Safety Unit, Morgan City 



U.S. Department o~· Homeland Security • 

United States 
Coast Guard 

Conrad Industries, Inc. 
Attn: Mr. Richard L. Soudelier 
PO Box 790 
Morgan City, LA 70381 

Commanding Officer 
United States Coast Guard 
Marine Safety Center 

Email: rlsoudelier@conradindustries.com 

2100 2"" Street, S.W. Stop 7102 
Washington. DC 20593-7102 
Staff Symbol: MSC-3 
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Fax: (202) 475-3920 
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16710/P014938 
Serial: C1-1204161 
September 25, 2012 

Subj: JARED JOSEPH, O.N. 1242310, Conrad Shipyard Hull No. C-994 
NICHOLAS RAY, O.N. 1213431, Conrad Shipyard Hull No. C-995 
ALLISON JANE, O.N. 1213432, Conrad Shipyard Hull No. C-996 
MACI BRYAN, O.N. 1242740, Conrad Shipyard Hull No. C-997 
297'-6" x 54' x 12' Unmanned Double Hull Type II/III Tank Barges (D/0) 
Grade A (max. 25 psia Reid) and Lower Grades Flammable or Combustible Liquids 

Identified in 46 CFR Table 30.25-1 or 46 CFR 153 Table 2 as Pollution Category I or 
III and Specified Hazardous Cargoes 

Design Density 8.7lbs/gal; Maximum Density (slack load) 15 lbs/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) Document No. 1216407, Conrad Shipyard, "Vapor Control Piping," Dwg. No. P-03, 
Sheets 1 and 2, Rev. 2, dated May 3, 2012 

(b) Document No. 1216410, Guarino & Cox, LLC, "Vapor Control System 
Calculations," Dwg. No. C-32, Rev. 1, dated September 25, 2012 

(c) Coast Guard Marine Safety Center's "Industry Guidelines for Determining the 
Maximum Liquid Transfer Rate for a Tank Vessel Transferring a Flammable or 
Combustible Cargo Using a Vapor Control System" dated July 15, 2001 

Dear Mr. Richard L. Soudelier: 

In response to your electronic submissions dated September 14, 2012, September 24 2012, and 
September 25, 2012 we have reviewed the vapor collection system (VCS) piping plan and the 
vapor control pressure drop calculations for compliance with 46 CFR Part 39, excluding Subpart 
39.40. The VCS piping plan, reference (a), is marked "Approved." The installation, 
workmanship and testing shall be to the satisfaction of the cognizant Officer in Charge, Marine 
Inspection (OCMI). The pressure drop calculations, reference (b) are "Examined." 
Calculations and plans such as these are not normally marked approved, but are used to verifY 
that the system meets the applicable regulations. The following comments apply: 



Subj: Conrad Shipyard Hull C-994 through C-997; 
Vapor Collection System and List of Authorized Cargoes 

16710/P014938 
Serial: Cl-1204161 
September 25, 2012 

I. Based on your calculations, this VCS is capable of recovering vapors ofthe cargoes 
listed in enclosure (I) at a maximum vapor-air mixture density of0.35lbm/fe, at a maximum 
liquid load rate of5,500 bbl/hr, and at a maximum liquid discharge rate of 4,300 bbl/hr. 

2. In accordance with reference (b), the set-point of the overfill shutdown system shall 
be no higher than 7 inches below the tank top of cargo tank I P/S and 2 P/S, and set no higher 
than 9.5 inches below the tank top of cargo tank 3 P/S. 

3. 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 reference (b). However, the table or graph added to the oil transfer procedures 
should exclude unauthorized cargoes, and shall not reflect transfer rates exceeding the maximum 
liquid load rate approved in paragraph 1. 

4. 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. 

5. Enclosure (3) contains VCS Category 2 and 4. 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 ofVCS 
components is not occurring, to the satisfaction ofthe cognizant OCMI. 

6. In conjunction with this review, we have generated the subject vessel's cargo 
authority based on the Tank Group Characteristics Loading Form submitted with your email 
dated September 14, 2012. The 46 CFR 151 Cargo List is attached as enclosure (2). 

7. The Cargo Authority Attachment (CAA) for each 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 enclosures (1) and (2). 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 enclosures (1) and (2) are consistent with the vessel's actual 
construction. Enclosure (3) contains the VCS tank group characteristics and our recommended 
COl 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 P014938. Please ensure that future correspondence 
includes the Project Number and Official Number that appears in the subject line for each barge. 
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Subj: Conrad Shipyard Hull C-994 through C-997; 
Vapor Collection System and List of Authorized Cargoes 

16710/P014938 
Serial: C1-1204161 
September 25, 2012 

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

Sincerely, 

/ 
)f j 

,\ ' #"''; l't' I 
;.,#i:'~' \..,.,~---' 

11>fr. Wheeler 
Lieutenant, U.S. Coast Guard 
Assistant Chief, Tank Vessel and Offshore Division 
By direction 

Encl: (1) Vapor Collection System List of Cargoes; Conrad Shipyard Hull Nos. C-994 through C-
997; dated September 25, 2012 

(2) 46 CFR Part 151 Cargo List, Conrad Shipyard Hull Nos. C-994 through C-997; dated 
September 25, 2012 

(3) VCS PRIS; Conrad Shipyard Hull Nos. C-994 through C-997; dated September 25, 
2012 

Copy: Commander, Coast Guard Sector Morgan City, w/ enclosures 
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REVISIONS 
REV DESCRIPTION DATE BY 

1 A. Changed HVPV valve from ERL to Tanktech per owner request. '-25- 12 RA 
B. Modified calculations to suit. 
C. Added hull c.- ,.,4 T 1-\RlJ C .. '??7 

~ 
GUARINO & COX, LLC 

19399 Helenbirg Rd. Suite 203 
Covington, La. 70433 

(985) 871-9997 

THE USE OF THIS PLAN AND I OR DISCLOSURE OF ITS CONTENTS, IN ANY FASHION, IN 
WHOLE OR IN PART AND I OR ITS REPRODUCTION WITHOUT THE PREVIOUS WRITTEN 

PERMISSION OF "GUARINO & COX, LLC"IS STRICTLY PROHIBITED. 

Conrad Industries, Inc 
297'-6" x 54' x 12' INLAND TANK BARGE 

VAPOR CONTROL SYSTEM CALCULATIONS 

SCALE: NONE DATE: CJ- 25 -J2 DWG. NO. 

DRAWN BY: R.ALLUMS CK'D BY: R. ALLUMS C-32 
HULL NO. c-,.,4 THRU C-~7 JOB NO. 10-002 REV. 1 
© Guarino & Cox, LLC 2010 



Vapor Recovery Calculallons 

I. VAPOR CONTROL SY§!EM CALCULATIONS· SUMMARY 

A. General Description of Vessel: 
Builder: 
Builder's hull numbers: 
Year Built: 
Official Numbers: 
Owner: 
Vessel Names: 
Vessel Dimensions: 
Service: 
Classification: 
Max Design Working Pressure of Tanks: 
Max Cargo Loading Rate 
Maximum Discharge Rate 
VCS Cargoes: 
Maximum Vapor-Air Mixture Density: 
Maximum Vapor Growth Rate: 

B. General Description of Vapor Control Svstem: 

CONRAD INDUSTRIES, INC 

Conrad C- '-,q. TI-IRU C, • ''7 
'2012 / 2013 

297'-6" X 54'-0" X 12'-0" 
Inland Tank Barge (D/0) 
None 
3.00 
5,500 
4,300 
See Table 1 
0,35 (Pentane, all isomers) 
1.54 (Pentane, all isomers) 

(Note: Also see Reference 6 for details of vapor control system.] 

1. Pipe: 
One (1) 8" diam longitudinal vapor header fitted with a 6" high-velocity PV Valve. 
One (1) 8" diam tranverse vapor header with 8" shore connection valves. 
One (1) 8" diam branch line off longitudinal header to each cargo tank. 
(See Reference 6 for system layout) 

2. High Velocity PV Valve: 
Model: 
Pressure Setting: 
Vacuum Setting: 
PV Valve Flow Capacity: 

3. Spill Valve: 
Model: 
Pressure Setting: 

4. Vapor Recovery Hose: 
Diameter: 
Length: 

5. Cargo Tank P-V Valves: 

Model: 
Pressure Setting: 
Vacuum Setting: 

Tanktech/Bergan KLPH-6 
1.50 
0.5 
See Att. 1 

None installed 
N/A 

8" (assumed) 
50' (assumed) 

(One central PN valve only, no individual tank P-V 
valves) 
See #2 above. 
1.50 
0.5 

(pslg) 
(bbifhr) 
(bbl/hr) 

(lbm/ft'\3) 
(lbm/ft"3) 

(psi g) 
(psig) 
(bbllhr) 

(pslg) 
(psig) 

2 



Vapor Recovery Calculations 

C. VCS Calculations: 

1. Cargo Authority: 
The vapor collection system installed on this barge is designed for Grade A and lower petroleum products 
and chemicals. Typical cargoes to be carried by this barge are listed in Table 1. These cargoes are to be 
listed In the Cargo Authority Attachment (CM) of the barge's Certificate of Inspection. Note that Table 1 
is not intended to be an ail-inclusive list and the CAA should therefore not be limited to these cargoes. 
Other cargoes with less restrictive or equal characteristics shall also be included on the CAA. 

2. Determining Vapor-Air Mixture Density and Vapor Growth Rate: 
Of the cargoes carried, Pentane has the highest vapor-air mixture density. Pentane also has the greatest 
vapor growth rate. (See Table 1) 

3. The Maximum Liquid Transfer Rate as Imposed by the Capacity of the Cargo Tank Venting System: 
(Ref: 46 CFR 39.20·11) 
Tanks #1 PIS are the farthest tanks from the High-Velocity P-V Valve In terms of total equivalent pipe 
length. Using factors from Reference 4 and 9, the total equivalent length of pipe is calculated for this path. 
This calculation is shown in Table 2. 

Using Darcy's equation, and friction factors selected as appropriate for the pipe size, and the maximum 
liquid transfer rate, the pressure drop along the VCS piping from tank #1 P to the P-V Valve is calculated 
using the total equivalent length of pipe from Table 2. The pressure drop calculations were done for the 
maximum loading rate (5,500 BBLihr) for this barge. This maximum loading rate Is based on loading one 
tank at a time. This calculation is shown in Table 3. 

Conclusions: 
Using a 5,500 bbl/hr maximum liquid transfer rate (for Pentane and lower cargos), the vapor-air mixture 
and air-equivalent volumetric flow rates for each cargo are shown in Table 3. The greatest pressure drop 
in the cargo tank venting system is 0.24 psig for Pentane cargo. At a pressure relief setting of 1.5 psig, 
the high-velocity P-V valve has an adequate flow capacity (see attachment 1 ). The greatest total back 
pressure imposed on the tanks by the cargo tank venting system (1 .03 psig) does not exceeed the design 
working pressure of the cargo tanks (3.00 psig). Also, the vacuum relieving capacity of the P-V Valve has 
been checked against the maximum discharge rate and has been found to have adequate vacuum 
relieving capacity (see Table 3). 

4. The Maximum Liquid Transfer Rate as Imposed by the Relieving Capacity of the Cargo Tank Spill 
Valves: 
No spill valves are installed on this barge. 

5. The Maximum Liquid Transfer Rate as Imposed by the Set Point of the Overfill Alarm: 

At the maximum cargo loading rate of 5,500 bbl/hr, required overfill alarm set points have been calculated 
such that the person in charge of the transfer operations has more than 60 seconds from the overfill alarm 
to stop the transfer operations before the tank overflows. (See attached overfill alarm set point calculation 
sheets.) The overfill alarms will need to be set at or below these calculated levels to ensure that the VCS 
complies with 46 CFR 39.20-9. In addition, the overfill alarms must also be set at or below a capacity of 
98.5% to comply with 33CFR155.775. 

3 



Vapor Recovery Calculations 

6. The Maximum Liquid Transfer Rate as imposed by the pressure drop between the most remote 
tank and the facility vapor connection (Ref: 46 CFR 39.30·1(d)(3): 
This requires the sum of the pressure drop along the longest path from the cargo tank to the vessel vapor 
connection and the back pressure at the facility vapor connection not to exceed 80 percent of the pressure 
setting of any pressure relief valve In the system. Tanks #1 PIS are the farthest from the facility vapor 
connection (in terms of total equivalent length of pipe). The total equivalent length from cargo tank #1 P to 
the facility vapor connection Is given In Table 4. 

Using Darcy's equation, and friction factors selected as appropriate for the pipe size, and the maximum 
liquid transfer rate, the pressure drop along the VCS piping from tank #1 P to the facility vapor connection 
Is calculated using the total equivalent length of pipe from Table 4. These calculations are shown In Table 
5. 

Conclusions: 
Pressure drop at the maximum liquid transfer rate of 5,500 bbllhr (for Pentane and lower cargoes) along 
this path for each cargo Is given In Table 5. The highest pressure drop (for Pentane) does not exceed 80 
percent of the P·V valve pressure setting. If the pressure drop between the facility vapor connection and 
the shore facility's pressure sensor Is known. It should be added to the pressure drop along this path to 
ensure that the total pressure drop does not exceed 80 percent of the P-V valve pressure setting. 

7. Graph as Required by 46 CFR 39.30-1(b)(3): 
See attached. 
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Table1 

CHRIS 
Code 

1 ACN 
2ACT 
3ACP 
4AND 
5AEC 
6MI 
7 ATN 
8 BAL 
9 BNZ 

Vapor Recovery Calculations 

Determination of Vapor-Air Mixture Density & Vapor Growth Rate 

Name 

ACiVIonKnle 
Acetone 
AcetoPhenone 
AdiDOil»rile 
Amvl acetate (allil;omars) 
Amyl Alcohol (lso- n- seo-. prtmarvl 
Acetonitrile 
BenzYl Alcohol 
Bem:ene 
Benzene, Toluene, Xylene mixtures (10% 

vcs 
Category 

4 

3 

*Vapor 
Liquid Press. @ 
S.G. 115F 

~sllll 
0.81 5.00 
0.79 10.00 
1.03 0.60 
0,95 0.01 
0.88 0.33 
0.82 0.30 
0.78 0.03 
1.05 0.10 
0.88 ... 50 

Vapor-air 

Pressure Pressure 
Drop to Drop to 

Air PV Velve FIICIIJty 
Mixture Vepor Max. Vepor Equivalent In VCS Connedlon 

Vapor Weight Growth LOEidlng Volumetric Volumetric (See In VCS (See 
S.G. Density REite Rate Flow Rata Flow Rate Table 3) Tabla 5) 

lblft~) bbVhrl bbtlhrl i<PSial I!PSig) 
1.80 0.095 1.10 5 500 6050 6755 0.033 0.066 
2.00 0.123 1.20 5,600 6600 8393 0.062 0.102 
4.14 0.085 1.01 5,600 6566 5881 0.025 0.050 
3.73 0.076 1.00 5,500 5601 6606 0.022 0.044 
0.10 0.076 1.01 5,500 5636 5485 0.022 0.044 
3.04 0.079 1.01 6 500 5533 6637 0.023 0.046 
1.41 0.076 1.00 5,600 5603 5505 0.022 0.044 
3.73 0.077 1.00 5.500 6511 5557 0.023 0.045 
2.80 0.114 1.25 6 600 6875 8420 0.052 0.103 

10 BTX Benzene or more) 1 0.84 7.30 2.80 0.138 1.26 6 500 6875 9262 0.063 0.124 
11 BAR BuMAcrylale(lso-, n-) 2 0,90 0.60 4.42 0.066 1.01 5 500 5566 5908 0.026 0.051 
12BAX ButviAcetate(alllsomers) 1 0.87 0.60 4.00 0.085 1.01 5500 5566 5867 0.025 0.050 
13 IAL BuM Alcohol (iso-) 1 0.81 0.90 2,60 0.083 1.02 5 500 5599 5843 0.026 0,050 
14 BAN BUM Alcollol !n-l 1 0.81 0.60 0.10 0.074 1.01 5 500 5555 5477 0.022 0.044 
15 BAS But~'! Alcohol sec- 1 0.81 1.30 2.60 0.086 1.03 5 500 5643 5994 0.026 0.052 
16 BAT BuM Alcohol (tert-) 1 0.78 2.80 2.60 0.097 1.06 5 500 5808 6562 0.032 0.063 
17 BPH But'/1 BenZ'~~ Phthalete 1 1.12 0.01 10.80 0.077 1.00 5,500 5601 5518 0.022 0.044 
18 BAD lso-ButvreldehW9 1 0.80 7.80 2.50 0.131 1.16 5500 6358 8344 0.051 0.101 
19 BTR n-ButyraldehW9 1 0.80 7.80 2.50 0.131 1.16 5,500 6358 8344 0.051 0.101 
20 SUE Butyl Toluene 1 0.85 0.10 5.11 O.D78 1.00 5,500 5511 6580 0.023 0.045 
21 CLS Ca1 rolactam Solutions 1 1.02 0.05 3.90 0.077 1.00 5,500 6505 5530 0.022 0.044 
22 CCH CV<Iohexanone 1 0.96 0.20 3.40 0.078 1.00 5,600 6522 5603 0.023 0.046 
23 CHA CvdohexYiemlne 1 0.87 0,62 3,42 0.083 1.01 6 500 5568 5820 0.025 0.049 
24 CHX CV< ohexane 1 0.78 4.50 2.90 0.116 1.09 S 500 5995 7410 0.040 0.080 
25 CHN CY< ohexanol 1 0.95 0.15 3.45 0.078 1.00 6,500 5517 5579 0.023 0.045 
26 CPO 1 3-Cyclopentadiene dimer (molt.m) 2 0,69 0.25 4.55 0.080 1.01 5,500 5528 6677 0.024 0.047 
27 CMP lp-Gymene 1 0.86 0.11 4.62 0.078 1.00 5 500 5512 5579 0.023 0.045 
28 CRB Chlorobenzene 1 1.11 0.80 3.88 0.087 1.02 5,500 5588 5972 0.026 0.052 
29 CRS Cresols 1 1.05 0.08 3.72 0.077 1.00 5 500 5509 5645 0.022 0.045 
30 CUM Cumene 1 0.86 0.60 4.20 0.085 1.01 5 500 6556 5887 0.025 0.050 
31 IDA Dlx:aldehyde (lso-) 1 0.83 0.01 5.00 0.076 1.00 5 500 5501 5506 0.022 0.044 
32 DAL DecaldehVde (n-) 1 0.83 0.00 5.01 0.076 1.00 5,500 5500 5500 0.022 0.044 
33 DCE Decene 1 0.74 0.12 4.80 0.078 1.00 5 500 5513 5590 0.023 0.045 
34 OAX DecYI Alcchol {all isomers) (Decanol) 1 0.83 0.01 5.30 0.076 1.00 5 500 5501 5508 0.022 0.044 
36 DBZ DecYibenzene(n-) 1 0.86 0.01 7.52 0.076 1.00 5500 6501 5512 0.022 0.044 
36 OAA DlacetoneAicohol 1 0.97 0.10 4.00 0.076 1.00 5,500 5511 5562 0.023 0.045 
37 DCH 1,1-Dicholoroethene 1 1.18 9.90 3.41 0.188 1.20 5 500 6589 10361 0.079 0.156 
38 DPA Dlbutvl Phthalate ortho-) 1 1.05 o.oo 9,59 0.076 1.00 5. 500 5500 5500 0.022 0.044 
39 DEB Dlethybenzene 1 0.87 0.06 4.62 O.D78 1.00 5 500 5509 5558 0.023 0.045 
40 DEG Dleth\'leneGiycol 1 1.12 0.01 3.66 O.o76 1.00 5,500 5501 5506 0.022 0.044 
41 DEN Dieth\'lamlne 3 0.71 1.00 2.50 0.083 1.02 5,500 5610 5864 0.025 0.050 
42 OBI.. Disobuly\ene 1 0,72 2.00 3.86 0.103 1.04 5 600 5720 6654 0.032 0.064 
43 DIK Disobut\'1 Ketone 1 0.81 0.16 4.90 0.079 1.00 S 500 6518 5623 0.023 0.046 
44 DIP DUBOPropanolamme 1 0.98 0.01 4.59 0.076 1.00 5 sao 5501 5507 0.022 0.044 
45 DIX DIISooroPYibenzene (alll&onlers} 1 0.86 0.03 6.60 0.077 1.00 5 500 6603 5627 0.022 0.044 
46 DTL DimethYl Phthelale 1 1.19 0.00 6.69 O.Q76 1.00 5 500 5500 6500 0.022 0.044 
47 DOP Dloclyl Phthalate 1 0.98 0.00 13.47 0.076 1.00 5 600 5500 5500 0.022 0.044 
48 DPN Dipentene 1 0.84 0.10 4.90 0.078 1.00 5,600 6511 5577 0.023 0.045 
49 OIL Dlphenv 1 0.99 0.01 5.31 0.076 1.00 5,500 6501 5508 0.022 0.044 
50 DOO DilihenVI, DiPhenYI Ether Mixtures 1 1.07 0.01 5.86 O.Q76 1.00 6 600 5501 5509 0.022 0.044 
51 DMF DlmaiiW fonnemlde 1 0.95 0.30 2.51 o.078 1.01 5,500 5533 5610 o.023 0.046 
52 DPE Diohenv Ether 1 1.07 0.01 5.87 0.076 1.00 5 500 5501 6509 0.022 0.044 

~--~53~D~P~G7-~DI7M~~oo~~~~rn~e~~~v·~~------------+---~1~--1~.0~3~~o~.0~7+-~4~.6=3l-~o~.0~7~7+-~1~.o~o~r---~5608~+---~5~~~1*-~o~.0~23~--~o~.045~1 54 DPX 11- 12-, 13-DichlorooroPBna 3 1.16 6.30 3.90 0.162 1.13 5 600 6193 9034 0.050 0.119 
550FF OlstJIIatesFleshedFeedStooks 1 0.76 2.30 3.40 0.102 1.05 5600 5753 6661 0.032 0.064 
56 DSR Distillates Straight Run 1 0.73 2.30 3.40 0.102 1.05 5 500 5753 6661 0.032 0.064 
57DOZ Dodecene(alllsomers) 1 0.76 0.02 5.81 0.077 1.00 5500 5502 5519 0.022 0.044 
58 DDB Dodecvlbenzene 1 0.86 4.70 8.40 0.240 1.25 5,500 8875 12100 0.109 0.216 
59 EAC EthYIAcrvtate 2 0.93 2.00 3.50 0.100 1.04 6 500 5720 8543 0.031 0.062 
60 EAI 2-Ethylhexyt acrylate 2 0.69 0.02 6.35 0.077 1.00 5,500 5502 5520 0.022 0.044 
61 EEA 2-Ethoxyethyt acatate 1 0.97 0.02 4.70 0.077 1.00 5,500 6503 5517 0.022 0.044 
62 ETG Ethoxy Triglycol (crude) 1 1.02 0.00 6.14 0.076 1.00 5 500 5500 5500 0.022 0.044 
63 ETA Ethyl Acetate 1 0.90 4.50 3.04 0.119 1.09 5500 5995 7504 0.041 0.062 
84 EM Ethyl Acetoacetate 1 1.03 0.20 4.48 0.079 1.00 5 500 6622 6639 0.023 0.046 
65 EAL Ethyl Alcohol (Ethanol) 1 0.79 3.50 1.60 0.086 1.07 5,500 5685 6255 0.029 0.067 
66 ETB EthYl Benzene 1 0.87 0.60 3,56 0.083 1.01 5 500 5566 5824 0.025 0.049 

I----~67'F-:EB;<.;T':--EEthO:'hvl'i7B";ulc:;:ane:ol::c.::-,;:c:c-:-------------+-----:1:t--:os.a~3:t-~o0'-. .;,;1201--'3~.5:;:2:J-~o~.~o7::"B'l--:1;.:.:·o~o1 5,soo 5513 5564 o.023 o.04s 
68 EBE Ethvltert-butYI ether 1 0.74 0.19 3.60 0.078 1.00 5,500 6521 5602 0.023 0.046 
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CHRIS 
Code Name 

vcs 
Calegory 

Vapor Recovery CalcuJBIIons 

Pressure Pressure 
Drop to Drop to 

Vapor·illr Air PV Valve Facility 
•vapor Mixture Vapor Max. Vapor Equivalent In VCS Connection 

Liquid Press,@ Vapor Weight Growth Loading Volumetric Volumetric (See In VCS (See 
S.G. 115 F S.G. Density Rate Rate Flow R!ite Flow Rate Table 3) Table 5) 

(psla) tbift•3) bbllhrl bbllhrl i(PSill) ~g}_ 
~---=69~EB~R7-~Eth~h~~~~b~~~~m~t~e~~------------+-----1~--~o.~aa3---~1-~oo3-_4~-~oo;r-?o.~os~o1 . __ ~1.~02~1-~5~5~oo~---5~6~1~0r-__ 6~1~o~7r-_o~·~02~7~--~o~.o~~ 

70 ECY Bh~ Cy()j_ohexane 1 0.79 0.50 3.67 0.063 1.01 5,500 6555 5796 0.025 0.049 
71 EDC Bhylone dichloride 1 1.26 4.00 3.42 0.122 1.08 5 500 5940 7508 0.041 0.082 
72 EGL Bhylena Glycol 1 1.19 0.01 2.21 0.076 1.00 5 500 5501 5503 0.022 0.044 
73 EMA Bhytena Glycol Butyt Ether Acetate 1 0.94 0.05 5.52 0.077 1.00 5 500 5508 6544 0.022 0.045 
74 EGY Eth'llena GlYcol Dlacetale 1 1.10 0.01 5.03 O.D76 1.00 5 500 5501 5508 0.022 0.044 
75EPE EthyleneGiycoiPhenyiEther 1 1.10 0.01 4.80 0.076 1.00 5500 5501 5508 0.022 0.044 
76 EEP Bhyt..~ethoxyproplonate 1 0,95 0.01 5.00 0.076 1.00 5,500 5501 5510 0.022 0.044 
77 EHX 2·Bhvthe>~Snol 1 0.64 0.02 4.50 0.076 1.00 5 500 5502 5514 0.022 0.044 
78 EPR Ethyl ProPionate 1 0.89 3.50 1.60 0.066 1.07 5 500 5885 6255 0.029 0.057 
79 ETE Ethyl Toluene 1 0.88 0.28 4.15 0.080 1.01 5 500 5531 5679 0.024 0.047 
80 FAM Fonnamlde 1 1.13 0.10 1.55 O.D76 1.00 6 500 5511 5520 0.022 0.044 
81 FMS Formaldellyde Solution 1 1.13 0.15 1.03 O.o76 1.00 5 500 5517 5517 0.022 0.044 
82 FAL Furf~yl Alcolhol 1 1.13 0.05 3.40 0.077 1.00 5,500 5506 5526 0.022 0.044 
83 FFA Furfural 1 1.20 0.15 3.31 0.076 1.00 6 500 5517 5576 0.023 0.045 
84 GAK Gesollne BlendiiiQ Stocks: Alkytates 1 0.75 12.50 3.40 0.217 1.25 5,500 6875 11610 0.099 0.196 
85 GRF GesolinaBiendiiiQStoclls: Reformates 1 0.60 12.50 3.40 0.217 1.25 5500 6675 11610 0.099 0.196 
66 GAT Gesollnes: Automotive 1 0.74 12.60 3.40 0.217 1.25 5 500 6875 11610 0.099 0.196 
87 GAV Gasolines: Aviation 1 0.71 12.50 3.40 0.217 1.25 5 500 6875 11610 0.099 0.196 
68 GCS Oasolines: Casinghead 1 0.67 12.50 3.40 0.217 1.25 5 500 6875 11610 0.099 0.196 
69 GPL Oasollnes: Polymer 1 0.76 12.50 3.40 0.217 1.25 5 500 6875 11610 0.099 0.196 
90 GSR Gasotlnes: stralghtRun 1 0.75 12.50 3.40 0.217 1.25 5,500 6875 11610 0.099 0.196 
91 GCR GlYcerine 1 1.26 0.00 3.17 0,076 1.00 5,500 5500 5500 0.022 0.044 
92 HMX Heplane_(alltsomerll) 1 0.68 2.50 3.45 0.105 1.05 5 500 5775 6779 0.034 0.067 
93 HEP Heplonlc Acid 1 0.92 O.D1 4.49 0.076 1.00 5 500 5501 5507 0.022 0.044 
94 HTX Heplanol (all Isomers) 1 0.82 0.04 4.00 0.077 1.00 5,600 5504 5525 0.022 0.044 
95 HPX HeDiene (all Isomers) 2 0.70 2.90 3.40 0.109 1.06 5,500 5819 6958 0.036 0.070 
96 HXS Hexane_Lalllaomersj 1 0.66 7.00 3.00 0.142 1.14 6500 6270 8561 0.054 0.106 
97 HXO Hexaonlc Acid 1 0.93 0.01 4.00 O.D76 1.00 5 500 5501 6606 0.022 0.044 
98 HXN Hexanol 1 0.82 1.00 3.52 0,068 1.02 5,500 6610 6031 0.027 0.053 
99 HEX Hexene (all Isomers) 2 0.67 8.00 2.90 0.148 1.16 5,500 6380 8882 0.058 0.115 

100 HXG Hexv\ene Glvool 1 0.92 0.01 1.10 O.Q76 1.00 5 500 5501 5501 0.022 0.044 
101 IPH lsot>!Jorone 1 0.93 O.o1 4.76 0.076 1.00 5 500 5501 5507 0.022 0.044 
102 JPF Jet F~ls: JP--4 1 0.81 3.40 4.00 0.124 1.07 5,500 5874 7499 0.041 0.082 

~--~1~03~J~P~V~~Je~t~F=~~~s~J~P~·6~·~~4er~~~~-~oo~e~~lL_ __ -+-----1~ __ o7.7a2~ __ 7o.,710 __ 4~.o~o,~_o~.0~7~8-~~1~.o~o1 __ ~5~,s~o~or---~5761~1+---~5~56~2:~~o~.o7~~--~o~.04~5 
104 KRS Kerosene 1 0.81 0.15 4.50 0.079 1.00 5,500 5517 5605 0.023 0.046 
105MTT MethytAcetate 1 0.92 6.10 2.60 0.122 1.12 5,500 6171 7812 0.045 0.089 
106 MAL Methyl Alcohol (Melhanol) 1 0.79 6.63 1.10 0.079 1.13 5,500 6229 6355 0.030 0.059 
107 MAC Mathylamyl Acetata 1 0.86 0.33 4.97 O.OB2 1.01 5 500 5536 5756 0.024 0.048 
108 MAA MathylamYI Alcohol 1 0.81 0.43 3.52 0.061 1.01 5 500 5547 6730 0.024 0.048 
109 MAK Meth~ amyl Keytone 1 0.82 0.05 1.00 O.Q76 1.00 5,500 5506 5508 0.022 0.044 
110 MAM Meth)i Acrylate 2 0.95 4.10 3.00 0.115 1.08 5,500 5951 7303 0.039 O.D78 
111 MBE Math~ Tert--ButyiEther_{_MTBE) 1 0.74 0.04 3.10 0.077 1.00 5500 5604 5519 0.022 0.044 
112 MBK Metlrj Butyl Ketone 1 0.81 0.97 3.50 0.088 1.02 5,600 5607 6012 0.026 0.053 
113 MBU Melhyt Butyrate 1 0.90 1.26 3.53 0.091 1.03 5 600 5639 6166 0.028 0.056 
114 MEK Melh Ethyl Ketone 1 0.60 4.50 2.50 0.108 1.09 5500 5995 7135 0.037 0.074 
116 MHK Meth~ Heptyl Ketone 1 0.83 0.06 4.90 0.077 1.00 5,500 5507 5~6 0.023 0.045 

~----o17.16;tM~IK~-£:M"Cel:2h?::"lso:::'but:?"rtYI"::Kc;'e1:;-one:=-----------+----,1~--0~.~80;t---;;!1.~15r-3~.47:15 0.089 1.02 5,500 5627 6096 0.027 o.o~ 
~----o1~17~M~M~M-1~M~el~h~m~et~~~~~~te~-----------+----~2~__;07.~94~--~2-~02~--73.~45~1-~o~.0=99~-1~.04~--~5,~50~0~--~5~7~22~--~6~5~38~~0~.0~3~1r---~0.~06~2 116 MNA Meth Naj)hthalene 1 1.02 0.01 4.91 0.076 1.00 5 500 5501 6606 0.022 0.044 

119 MNS Mineral Spirits 1 0.75 0.20 4,30 0.079 1.00 6 500 5522 5833 0.023 0.046 
----.!-:12;:;o.1 ~M7:P::=:L:---r.M7o"'•rP~::.Iho=lln:=e ________________ r-----o1 ~--·~1.:::o~o~1 __ 7o . .:;;80:::t---'37-.o='o'l----70 . .:::084=+--1'-".ooo2,~~5?5!:'0'-"()~-------'5588 5857 0.025 0.060 

121 MRE Myrcene 1 0.80 0.17 4.70 0.079 1.00 5 soo 5519 6625 o.023 0.046 
~--~12~2~P~TN~-i~~~lhfua~:~P~etr~~~u~m~-----------+----~1~~0~.7~4~~0~.1~9~~3~.5~o+--'o~.0~7~a11 ___ ~1-~0o::: 1-~s~,5~oo~--5~5~2~1r--~56~0~0r-~0.~02~3+----70~.04~6~1 
~--~12~3~N~S~V~~N~~~~thlha~:~S~o~lw~m~~~~-------+----~1~~o~.8~7+-~o~2~o~_;3~.52o,~-'o~.o=7a:::r-71.~oo~~5~,s~oo~---5~5~22~--~se~o~7~_o7.7o2~3+---~o.~04~eo1 124 NSS N~htha: Stoddard Solvent 1 0.78 0.20 4.30 O.D79 1.00 5 500 5522 5633 0.023 0.046 

125 NVM Nll!)lllha: VM&P 1 0.77 0.19 4.30 0.079 1.00 5 500 5521 5627 0.023 0.046 
126 NAX Nonane_(alllsomers) 1 0.72 0.27 4.40 0.060 1.01 5 500 6530 5684 0.024 0.047 
127 NON Nonene (all Isomers) 2 0.73 0.35 4.30 0,082 1.01 5,500 5539 5733 0.024 0.048 
128 NNS Nonyt Alcohol (all isomers) 1 0.94 0.10 5.00 0,078 1.00 5 500 6511 5579 0.023 0.045 
129 NNP NonYI Phenol 1 0.95 0.01 7.50 O.D76 1.00 6,500 5501 6612 0.022 0.044 
130 NPM 1· 2-NilrQprc>Q_ane 1 0,99 1.05 3.06 0.086 1.02 5 500 5616 5979 0.026 0.052 
131 OAX Octane{~llsomers) 1 0.70 0.79 3.90 0.087 1.02 5 500 5587 5969 0,026 0.052 
132 OCX Odanot (all Isomers) 1 0.83 0.01 4.48 O.D76 1.00 5,500 5501 5507 0.022 0.044 
133 OTX Odene(altsomersJ 2 0.72 0.90 3.90 0.088 1.02 5 500 5599 6033 0.027 0.053 

~--~1~~~o~rw~~O~II,7.f~~:7.N~o.~2~-------------·l----~1~~o~.e~a~~o~.56~~s~.oo~~o~.o~a~s1 __ 1~·~o1~l-~5,~5oo~--~s~oo~2~--~6~1~00~~o~.02~8-~---70.~05~6 
~---'-1:::3s'l-o~m~--+~o,n.-'='t~=:=-:-'-'No=·-=:2:...:·D=------------------+----'1'+------'o"".oo~ __ ~o,_.s,s'~---_;3~.4!.::Co 1 o.o84 1.01 6,6oo s57e 5853 o.o2s o.05o 

136 OFR Oil f~: No.4 1 0.90 0.15 3.40 0.078 1.00 5,500 5517 5577 0.023 0.045 

139 OIL Oil mise: Crude 1 0.95 0.15 3.40 0.078 1.25 5,500 6875 6951 0.035 0.070 
140 ODS Oil Mise: Diesel 1 0.90 0,69 3.40 0.084 1.01 6,500 5576 5854 0.025 0.050 
141 OLB Oil Mise: Lubricatlllg 1 0.90 0.16 1.00 0.076 1.00 5,500 5517 5517 0.022 0.044 
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Vapor Recovery Calculations 

Pressure Pressure 
Drop to Drop to 

Vapor-air Air PVValve Facility 
'Vapor Mixture Vapor Max. Vapor Equivalent lnVCS Connectlon 

CHRIS vcs Uquid Press.@ Vapor Weight Growth Loading Volumetric Volumetric (See lnVCS(See 
Code Name Category S.G. 115 F S.G. Density Rate Rate Flow Rate Flow Rate Table 3) Table 5) 

(psla) lblfl'3) bbllhrl bbllh_rl Jpslg) l<pslg) 
142 ORL Oil Mise: Residual 1 1.02 0.15 1.00 0.076 1.00 5500 5517 5517 0.022 0.044 
143 OTB Oil Mise: Turbine 1 0.87 0.30 5.40 0.082 1.01 5500 5533 6754 0.024 0.048 
144 PTY Pentane (dl Isomers) 5 0.63 27.00 2.50 0.350 1.54 5,600 8470 18150 0.241 0.479 
146 PTE Pentene (all Isomers) 6 0.64 24.95 2.40 0.310 1.60 5 500 8245 16640 0.203 0.402 
146 PIN Pinene 1 0.86 0.38 4.70 0.083 1.01 5500 5542 6777 0.024 0.048 
147 PLB Poly butene 1 0.91 0,01 1.00 0,078 1.00 5 600 5501 5501 0.022 0.044 
146 PGC PQ!ypropyl_ene Gl~ 1 1.01 0.10 1.00 0,076 1.00 5,500 5511 5511 0.022 0.044 
149 lAC Prop~ Acatate lso-) 1 0.69 1.60 3.52 0.097 1.04 5500 5698 6447 0.030 0.060 
150 PAT Prop~ Acatate n-) 1 0.00 1.85 3.52 0.098 1.04 5,500 5704 8472 0.031 0.081 
151 IPA Propyl Alcohol ( lso·) 1 0.79 3.00 2.07 0,091 1.06 5500 5830 6382 0.030 0.069 
152 PAL Propyl Alcohol < n-l 1 0.80 1.20 2.07 0.082 1.02 5500 5632 5651 0.025 0.050 
153 PBY Procvlbenzene allsomers 1 0.86 0.20 4.14 0.079 1.00 5 500 5522 5628 0.023 0.046 
154 IPX lso-Propylcyclohexane 1 0.80 0.01 4.35 0.076 1.00 5 500 5501 5507 0.022 0.044 
155 PPG Propylene Glycol 1 1.04 0.01 2.62 0.076 1.00 5,500 6501 6604 0.022 0.044 
156 PGN Propylene GlYcol Methyl_ Ether Acetate 1 0.92 0.70 3.11 0.083 1.01 6,500 5577 5826 0.026 0.049 
157 PTT Propylene Tetramer 1 0.29 0.02 1.00 0.076 1.00 5500 5502 5502 0.022 0.044 
158 SFL SlMolane 1 1.26 0.01 4.14 0.076 1.00 5500 5501 5506 0.022 0.044 
159 S'N SIYrene 2 0.92 0.40 3.60 0.081 1.01 5,500 5544 5719 0.024 0.048 
160 TTG Tetraethylene Glycol 1 1.20 0.01 6.70 0,076 1.00 6500 5501 5511 0.022 0.044 
161 Tf-1.1 Tetrahydronaphlllalene 1 0,97 0.04 4.56 0.077 1.00 5600 5504 5529 0.022 0.044 
162 TOL Toluene 1 0.87 1.50 3.14 0.091 1.03 5 500 5665 6201 0.026 0.056 
163 TCN 1 2 3-Trichloropropane 3 1.39 0.16 5.60 0.079 1.00 5 500 5617 6633 0.023 0,046 
164 TCP Trlcr_IIIIYI PhosPhate less 1han 1% of orth 1 1.16 0.01 12.69 0.077 1.00 5,500 5501 5521 0.022 0.044 
165 TEB Triethylbenzene 1 0.86 0.02 5.60 0.077 1.00 5500 5502 5518 0.022 0.044 
166 TEN Triethylamine 3 0.73 2.50 3.49 0.105 1.05 5500 5775 6795 0.034 0.067 
167 TEG Trlethylene Glycol 1 1.12 0.01 6.17 0.076 1.00 5 500 5501 5508 0.022 0.044 
188 TPS Trlethvl Phosphate 1 1.07 0.03 6.28 0,077 1.00 5 500 6503 5530 0.022 0.044 
169 TRE Trimethylbenzene_ (all Isomers) 1 0.89 0.14 4.20 0.078 1.00 5,500 5515 5568 0.023 0.046 
170 TRP Trixylenyl Phosphate 1 1.16 0.00 14.20 O.D76 1.00 5 500 5500 5500 0.022 0.044 
171 THF TetrallYdrofuran 1 0.89 8.50 1.35 0.090 1.17 5 500 6435 7001 0.036 0.071 
172 LIDC Undecene 1 0.75 0.05 5.32 0.077 1.00 5,500 5506 5542 0.022 0.045 
173 UNO Und~Aicohol 1 0.84 0.01 5.94 0.076 1.00 5,500 5601 5509 0.022 0.044 
174 VAM VInyl Acatate 2 0.94 5.80 2.97 0.130 1.12 5,500 6138 8015 0.047 0.093 
175 XLX Xylenes (ortho- meta-, para-) 1 0,89 0.51 3.68 0.083 1.01 5,500 5556 5786 0.024 0.049 

max:. 0,350 1.54 max= 0.241 0.479 

Noles: 1. The above data Ia sourced from the USCG CHRIS Manual (Ref. 7) & from VBflous manutacture(s MSDS's. 
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Table2 

Vapor Recovery Calculations 

Calculation of Maximum Liquid Transfer Rate as Imposed by the Capacity of the 
Cargo Tank Venting System 

Note: Darcy's equation will be used to estimate the pressure drop of the vapor-air mixture through the vent 
piping from the farthest tank in terms of equivalent pipe length (#1 P) to the P-V valve. Equivalent length for 
this path is calculated using Crane's Technical Paper 410 (Ref 4) and Cameron Hydraulic Data handbook 
(Ref9). 

Calculate equivalent lengths of pipe: 

a. Pjpe run #1 
Description: 

Pipe size, nominal: 
Pipe ID (inches): 

Item Description 

1 Entrance 
2 Straight Pipe 
3 Tee, branch 
4 Tee, flow 
5 
6 

' 

Sum (pipe run #1) 

b. 

Item 

Pipe run #2 
Description: 
Pipe size, nominal: 
Pipe ID (inches): 

Description 

1 Straight Pipe 
2 Reducer (8x6) 

Sum (pipe run #2) 

8" Branch (Exp trunk to vapor stack) 
8" sch. 40 pipe 

7.98 

Unit 
Equivalent 

Size Qty Length 
(in) (ft) 

8 1 23.3 
8 1 54.0 
8 2 39.9 
8 1 13.3 

6" branch at P-V valve 
6" sch. 40 pipe 

6.07 

Unit 
Equivalent 

Size Qty Length 
(in) (ft) 

6 1 3.0 
6 1 6.4 

Total 
Equivalent 
Length 
(ft) 

23.3 
54.0 
79.8 
13.3 

170.4 

Total 
Equivalent 
Length 
(ft) 

3.0 
6.4 
9.4 
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TabM 3 Calculotloo of.........., liquid T,.,.forRate os lmpo...t by tile Capadty ol tllo c:atfl" Tanlc Vontlng Sy•tom IComl"""<l) 

II. CllmdiiiiHIIIUll lA DSI ~Q!~ IQIII D' 
fiWltJlJ1 

e• Branch (Exp INolc to vapor 
I~ 

!;;~on: 
otaet) l;•rlpiO>l: e• bJMCt~ at P..V valve 

7.83 (111) &.07 '"'l 

~~~:~<!~ 170.4(foo~ r~~ 8,4 (feoQ 

f&clof: 0.014 0.016 

"""'I tlo 

v.por-o< 
~quid ~~. ~~~F~ ~~-'" I~·~·~ g:s §ji-=' ~~::GrOYAtt IE~~w· ~~~·Drop Namo E.~~g) ~~r) :.':"Voloolty [; ;:~nvaoocay 

IQ;biitm .:;;;,;, t2) 1: . 
'0 o,o; 60~1 

D.O• -· f----: 0,1 - -- D. I - -,, .......... ). - -..... -.-.l 
------, -- . 0.0 

-
.n-l 5801) 

lloom,..l 5887 
I (foo-l i:iii 
l(n-J 

~ ~ >.Di~ 
1136 
636 
55' o.oz 
560 

:12 

~~ 
\l:umono "(); 

i IO.C.IdoiMio O.O.l ·o; 
IOoaaktehWo ln-l 

··~ 

.. 

1-
55 - -1:0. 

1.68 ::30 -· --· -r--
r--
r--

~ 
,_ I-- -

I-- ~ 
I-- -

1---J 

r---

.oo. 
Alco IIEU....D 
11om ••• 6!1241 
Buta 515641 
I«J.I ·-1- &eOZI 

1- -· 61Q71 

1- =I ~ 

c- ll:t>orAo-,_ 
=I 

55141 

'"" im iSOE 
61; 

~· 
'875 

; 

88IG.&.T :Aotomotlvo 

"'" I--"'" &76 -550 500 
----' 

sse 
6l50 

8711tXO ••• S811tXN }Hoxanol 661' 
I 
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Grutest preiBUI't dletp lo P-VvM: 

.... h velocny P.Yvat.t. prltUUre IUiting:' 

Boctpr ... Lft lmpo..O by P-Y-• 0 i>lghool 1loW nolo 
Total back prestUte rn,oud on 01100 tank by venlhg 
Max design worbtg preuure of tanks: 

9. erect; Voetltm reloyklg capodly M Ol!OdlDUJn cl&chMl!<~ colo· 
Opening vta.~um ae~ for F\1 Valve: 

MBXImum dsoharga nde {to1al): 
Coooapgodlr\0 vv.ouum at mmc diaohaJg& rata: (IBtl 

el-d PV-.IIow--•1 

0.24kpoill) 

1.60 (p~g) 
0.19 (polo) 
1.03 (ptlg) 
3.00 (p~g) 

0.5 (polg) 

4300 (bb!Av) 

D.51 (pslg) 

Penlone (ollltomora) 

a• Branch (Elp trunk to vapor 
otect) 

7.911 ~n) 
s• bfench at P-V wive 

6.07 (In) 

max• 

sed by the tMk venllng ayat.m does nol exceed lhe IWXilnum 
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Table4 

Vapor Recovery Calculations 

Calculation of the Maximum Liquid Transfer Rate as Imposed by the pressure 
drop between the most remote tank and the facility vapor connection (Ref: 46 
CFR 39.30·1(d)(3): 

Note: Darcy's equation will be used to estimate the pressure drop of the vapor-air mixture through the vent piping from 
the farthest tank in terms of equivalent pipe length (#1 P) to the facility connection. Equivalent length for this path is 
calculated using Crane's Technical Paper 410 (Ref. 4) and Cameron Hydraulic Data handbook (Ref. 9) 

Calculate egyivalent lengths of pjpe: 

a. Pipe run #1 

Description: 
Pipe size, nominal: 
Pipe ID (Inches): 

Item Description 

1 Entrance 
2 Straight Pipe 
3 Tee, branch 
4 Tee, run 
5 Elbow 45 deg. 
6 Valve, Gate 
7 Hose 

Sum (pipe run #1 

8" Piping 
8" sch. 40 pipe 

7.98 

Unit 
Equivalent 

Size Qty Length 
(in) (ft) 

8 1 23.3 
8 1 195.0 
8 2 39.9 
8 3 13.3 
8 2 10.2 
8 1 8.6 
8 1 50.0 

Total 
Equivalent 
Length 
(ft) 

23.3 
195.0 
79.8 
39.9 
20.4 

8.6 
50.0 

417.0 
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Toblo I 

1. 

Calculation gf tt. MaMimLim Lkp.lkl TJIIIlslar Rate u knpOISed by the prUIUf'li drop between ttl• ano•t remole lank illlld th• fKUity yapor connection C~et. 41 CFR 

se.-.1(d)(3) (con-d): 
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Graphs as required by 46 CFR 39.30-1(b}(3) 

Curve of Loading Rate vs. Pressure Drop 
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Conrad C-~~4 TI-IR\J (;-,~7 
Calculation of Oyerflll Alarm Set Point 

(Cargo Tank No. 1 PIS) 

Recommended Overfill 
Alarm Set Point 

7 (inctles) 
(below top of tank) 

Maximum (per tank) Cargo 
Loading Rate 

Minimum allowable time from 
alarm to overflow 

Required volume above overlill 
alarm set point 

\' 

Capacity to deck at CL (17'-8" ABL) = 
Capacity to T' below dk at CL (17'·1" ABL) = 
Volume above alarm = 

Tank Length= 87 (feet) 

Tank width= 23.50 (feet) 

5,500 (bbllhr) 
91.67 (bbl/min) 

60 (sec} 

91.7 (bbQ 

5278 BBL 
5168 BBL 
110.1 BBL RESULT OK 

'I 

**Recommended set point of 7 (Inches) [Based on 98% full tank) 

**Note: Or 98.5%, whichever is lower (to comply with 33CFR155.775) 
Capacity at 98.5% = 5199 BBL 
Dist from TI at CL = 0.49 ft. 
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Conrad c.-,13J:I..THRU c-~':'7 
Calculation of Overfill Alarm Set Point 

(Cargo Tank No. 2 P/S) 

Reconvnended Overfill 
Alarm Set Point 

7 Onches) 
(below top of tank) 

Maximum (per tank) Cargo 
Loading Rate 

Minimum allowable time from 
alarm to 01/erllow 

Required IIOiume above overfill 
alarm set point 

I. 

Capacity to deck at CL (17'-8" ABL) = 
Capacity to 7" below dk at CL (17'-1" ABL) = 
Volume above alarm = 

Tank Length= 86.67 (feet) 

Tank width== 23.50 (feet) 

5,500 (bbllh r) 
91.67 (bbllmin) 

60 (sec) 

91.7 (bbl) 

5258 BBL 
5149 BBL 
109.6 BBL RESULT OK 

-

**Recommended set point of 7 (inches) [Based on 98% full tank] 

**Note: Or 98.5%, whichever is lower (to comply with 33CFR155.775) 
Capacity at 98.5% = 5179 BBL 
Dist from TI at CL = 0.49 ft. 

16 



Conrad C--.,.,4 nt~U C~I:?J.,7 
Calculation of Overfill Alarm Set Point 

(Cargo Tank No. 3 PIS) 

Tank Length= 86.33 (feet) 
Trunk Length= 46.33 (feet) 

Tank width= 23.50 (feet) 

Recommended Overfill 
Alarm Set Point 

9.5 (inches) 
(below top of tank) ~-l 

Maximum (per tank) Cargo 
Loading Rate 

Minimum allowable time from 
alarm to overflow 

Required volume above overfill 
alarm set point 

Capacity to deck at CL (17'-8" ABL) = 
Capacity to 9.5" below dk at CL (16'-10.5" ABL) = 
Volume above alarm = 

.. Recommended set point of 

5,500 (bbl/hr) 
91.67 (bbl/min} 

60 (sec) 

91.7 (bbl) 

4409 BBL 
4314 BBL 
95.1 BBL 

9.5 (irlChes) 

.. Note: Or 98.5%, whichever is lower (to comply with 33CFR155. 775) 
Capacity at 98.5% = 4343 BBL 
Dlst from TT at CL = 0.63 ft. 

RESULT OK 

-
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Vapor Recovery Calculations 

REFERENCES 

1. 46 CFR 32.55-25, Venting of cargo tanks of tank barges constructed on or after July 1, 1951 -
8/ALL 

2. 46 CFR 39.20-11, Vapor overpressure and vacuum protection - TB/ALL 
3. 46 CFR 39.30-1, Operational Requirements- TB/ALL 
4. Flow of Fluids Through Valves, Fittings, and Pipe; Crane Technical Paper No. 410 
5. USCG Guidelines for Determining the Maximum Liquid Transfer Rate for a Tank Vessel 

Transferring a Flammable or Combustible Cargo Using a Vapor Control System 
6. Conrad Dwg. ''.4-P3 Vapor Control Piping 
7. USCG CHRIS (Chemical Hazards Response Information System) Manual. 
8. 46 CFR 39.20-9, Tank Barge Liquid Overfill Protection - 8/ALL 
9. Cameron Hydraulic Data, 15th edition 
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Vapor Recovery Calculations 

LIST OF ATTACHMENTS 

1. Flow Capacity Curves for High-Velocity P-V Valve 
2. Vacuum flow diagram for High-Velocity P-V Valve 
3. USCG Approval Certificate for High-Velocity P-V Valve 
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U. S. Department of Homeland Security 
United States Coas,t Guard 

ctertifiratt of §pprobal 
Coast Guard Approval Number: 162.017/144/3 

PRESSURE-VACUUM RELIEF VALVES FOR TANK VESSELS 

TANKTECH co. I LTD. 
#1506-2 SONGJEONG-DONG 

GANGSEO-GU 
BUSAN 618-270 

KOREA, REPUBLIC OF 

Expires: 17 March 2016 

Model KLPH-6 ND 150 high velocity pressure/vacuum relief valves. AISI 304 Stainless steel, 
wt.-loaded construction. 

Identifying Data: Drwg: KSP #PHZZ3000 dtd. Nov 04, 19951 Korea Inst. of Mach. & Metals Test 
report #s 95139250, 95139250-1, 95139250-2, & 95139250- 31 dtd. August 7, 1995 and report 
dated December 19, 2000. 

Pressure setting: 700-2100 mm H20 (1-3 psig} 1 vacuum setting: 344 mm H20 (0.5 psig}. 

This certificate supersedes approval number 162.017/144/2, dated January 28, 2006. 

*** END *** 

nus IS TO CERTIFY 111AT the above niiiUed manufacturer has submiUed to the undersigned satisfactory evidence that the item specified herein complies 
with the applicable laws and regulations as outlined on the reverse side oftl1is Certificate, and approval is hereby given. This approval shall be in effect until the 
expiration date hereon unless sooner canceled or suspended by proper authority. 

GIVEN UNDER MY HAND TI-IIS l71
h DAY OF 

MARCH 2011, AT WASHINGTON D.C. 

~ttY 
C.R.O'NEIL 
Assistant Chief, Tank Vessel and Offshore Division 
U.S. Coast Guard Marine Safety Center 


