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Commanding Officer 
United States Coast Guard 
Marine Safety Center 
 

US Coast Guard Stop 7410 
4200 Wilson Blvd., Suite 400 
Arlington, VA 20598-7410 
Staff Symbol: MSC-3 
Phone: (703) 872-6731 
Email: msc@uscg.mil 

 
 16710/P018603 
 Serial: C1-1304192 
 December 16, 2013 
 
Conrad Industries, LLC 
Attn: Mr. Richard Soudelier 
P.O Box 790 
Morgan City, LA 70381 
Email: RLSoudelier@conradindustries.com 
 
Subj: NEW CONSTRUCTION, CG1272416, Conrad Industries Hull No. C-1062 
 NEW CONSTRUCTION, CG1272417, Conrad Industries Hull No. C-1063 
 NEW CONSTRUCTION, CG1272418, Conrad Industries Hull No. C-1064 
 NEW CONSTRUCTION, CG1272419, Conrad Industries Hull No. C-1065 
 297’-6” x 54’ x 12’ Unmanned Type II/III Tank Barges (D/O) 
 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 

 Design Density 8.7 lbs/gal; Maximum Density (slack load) 12.5 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 
 Plan Approval Extension; Vapor Collection System and List of Authorized Cargoes 
 
Dear Mr. Soudelier: 
 
We have reviewed the information submitted with your email (MSC Document No. 1317999, 
November 15, 2013) 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 (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 vessel or any of the installed systems which 

would require additional review, and 

 



 16710/P018603 
 Serial: C1-1304192 
 December 16, 2013 
 
Subj: Conrad Shipyard Hulls C-1062 through C-1065 
 Plan Approval Extension; Vapor Collection System and List of Authorized Cargoes 
 

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 enclosures (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 of this review, 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 (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:  
 

In accordance with 46 CFR Part 39, excluding part 39.4000, this vessel's vapor 
control system has been inspected to the plans approved by Marine Safety Center 
letter Serial No. C1-1204161 dated September 25, 2012 and extended by C1-
1304192 dated December 16, 2013, and found acceptable for collection of bulk 
liquid cargo vapors annotated with a “Yes” in the CAA’s VCS column. 
The VCS system has been approved with a pressure side of 1.5 psig P/V valve 
with Coast Guard Approval 162.017/144/03.  The cargo tank top is suitable for a 
maximum allowable working pressure (MAWP) of 3.0 psi. 
 
Only those hazardous 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. 
 



 16710/P018603 
 Serial: C1-1304192 
 December 16, 2013 
 
Subj: Conrad Shipyard Hulls C-1062 through C-1065 
 Plan Approval Extension; Vapor Collection System and List of Authorized Cargoes 
 
Our Project Number for these vessels is P018603. 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 Request Form, dated November 15, 2013  
 (2)  VCS PRIS, Conrad Shipyard Hulls C-1062 through C-1065, CG1272416 through 

CG1272419, dated December 16, 2013 
 (4)  46 CFR Part 151 Cargo List, Conrad Shipyard Hulls C-1062 through C-1065, 

CG1272416 through CG1272419, dated December 16, 2013 
 (5)  VCS List of Cargoes, Conrad Shipyard Hulls C-1062 through C-1065, CG1272416 

through CG1272419, dated December 16, 2013 
   
Copy:  Commanding Officer, Coast Guard Marine Safety Unit Morgan City 
 



Commanding Officer 
United States Coast Guard 
Marine Safety Center 
 

US Coast Guard Stop 7410 
4200 Wilson Blvd., Ste 400  
Arlington, VA 20598-7410 
Staff Symbol: MSC-3 
Phone:  (703) 872-6731  
Email:  msc@uscg.mil 

 
 16710/P018603 
 Serial: C1-1401639 
 May 19, 2014 
 
Conrad Industries, Inc. 
Attn: Mr. Richard Soudelier 
P.O. Box 790 
Morgan City, La 70381 
Email: RLSoudelier@ConradIndustries.com 
 
Subj: NEW CONSTRUCTION, CG 1272418, Conrad Industries, Inc. Hull No. C-1064 
 NEW CONSTRUCTION, CG 1272419, Conrad Industries, Inc. Hull No. C-1065 
 297’-6” x 54’ x 12’ Unmanned Double Hull Type II/III Tank Barges (D/O) 
 Grade A (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  and Specified Hazardous Cargoes  
 Design Density 8.7 lbs/gal; Maximum Density (slack load) 12.5 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  
 Updated: 46 CFR 151 Cargo List and VCS List of Cargoes 
 
Dear Mr. Soudelier: 

In response to your email dated April 17, 2014 (MSC Document No. 1412999), we have updated 
the subject vessel’s cargo and vapor control authority based on the Tank Group Characteristics 
Loading Form you provided which reflects the addition of a cargo heater.   

At the time of this review, the vessels’ names and official numbers were not available. Once you 

provide vessel names and official numbers to this office, the Cargo Authority Attachment 
(CAA) for each vessel will be made available in the Coast Guard’s Marine Information for 
Safety and Law Enforcement (MISLE) database.  The CAA will contain the cargoes found in 
enclosures (1) and (2).   
 
Please note that only the local 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 
construction and arrangement of the subject vessels reflect the tank group characteristics shown 
in the header of the CAA.  For the OCMI’s convenience, we have included the following 
recommended COI endorsements:    
 

Only those hazardous cargoes named in the vessel’s Cargo Authority Attachment, 
Serial No. C1-1401639 dated May 19, 2014, 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. 

 



 16710/P018603 
 Serial: C1-1401639 
 May 19, 2014 
  
Subj: NEW CONSTRUCTION, CG 1272418, Conrad Industries, Inc. Hull No. C-1064 
 NEW CONSTRUCTION, CG 1272419, Conrad Industries, Inc. Hull No. C-1065 
 Updated: 46 CFR 151 Cargo List and VCS List of Cargoes 
 

2 

In accordance with 46 CFR Part 39, excluding part 39.4000, this vessel's vapor control 
system has been inspected to the plans approved by Marine Safety Center letter Serial 
No. C1-1204161 dated September 25, 2012 and extended by C1-1304192 dated 
December 16, 2013, and found acceptable for collection of bulk liquid cargo vapors 
annotated with a “Yes” in the CAA’s VCS column.  

The VCS system has been approved with a pressure side of 1.5 psig P/V valve with Coast 
Guard Approval 162.017/144/03. The cargo tank top is suitable for a maximum allowable 
working pressure (MAWP) of 3.0 psi. 

 
If you have any questions concerning our review, please contact Lieutenant Ryan Mowbray 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) 46 CFR Part 151 Cargo List; Conrad Shipyard Hull Nos. C-1064 and C-1065 dated May 

19, 2014 
(2) VCS List of Cargoes; Conrad Shipyard Hull Nos. C-1064 and C-1065 dated May 19, 

2014 
 
Copy: Commander, Coast Guard Marine Safety Unit Morgan City  
  
 





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 
Email:msc@uscg.mil 

 
 16710/P014938 
 Serial: C1-1204164 
 September 25, 2012 
 
Conrad Industries 
Attn: Mr. Richard Soudelier 
PO Box 790 
Morgan City, LA 70381 
Email: RLSoudelier@conradindustries.com 
 
Subj: JARED JOSEPH, O.N. 1242310, Conrad Industries Hull C-994  
            NICHOLAS RAY, O.N. 1242738, Conrad Industries Hull C-995  
            ALLISON JANE, O.N. 1232739, Conrad Industries Hull C-996 
            MACI BRYAN, O.N. 1242740, Conrad Industries Hull C-997  
 297.5’ x 54’ x 12’ Unmanned Double Hull (Type II/III) Tank Barges (D/O) 

 Grade A (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, and Specified Hazardous Cargoes 

 Design Density 8.7 lbs/gal; Maximum Density (slack load) 15.0 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 
 New Construction: Plan Approval Extension and General Arrangements  
 
Ref: (a) Conrad Shipyard LLC., Dwg. No. A-01, Rev. 1, “General Arrangements,” Sheet 1 of 

2, dated May 4, 2012   
 (b) MSC Document No. 1216159, dated September 14, 2012 
 (c) MSC Document No. 1216160, dated September 14, 2012 
 (d)  MSC Document No. 1216383, dated September 24, 2012 
            (e) MSC Letter Serial No. C1-0902197, dated August 3, 2009 
            (f) MSC Letter Serial No. C1-0903490, dated December 18, 2009 
            (g) MSC Letter Serial No. C1-1100353, dated February 8, 2011 
            (h) MSC Letter Serial No. E1-1003249, dated December 21, 2010 
 
Dear Mr. Soudelier: 
 
We have reviewed reference (a) along with the information submitted with references (b) 
through (d), wherein you have requested that plans previously approved under project P014938, 
Conrad Industries Hulls C-890 and C-927, 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. 
 
Reference (a) is “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, 

 



 16710/ P014938 
 Serial: C1-1204164 
 September 25, 2012 
 
Subj: JARED JOSEPH, O.N. 1242310, Conrad Industries Hull C-994  
            NICHOLAS RAY, O.N. 1242738, Conrad Industries Hull C-995  
            ALLISON JANE, O.N. 1232739, Conrad Industries Hull C-996 
            MACI BRYAN, O.N. 1242740, Conrad Industries Hull C-997  
 New Construction: Plan Approval Extension and General Arrangements 
 

2 

design, equipment, construction, installation, etc. that are found not to be in compliance with 
Coast Guard requirements. The following comments apply: 
 
 1.   We noted your request for waiver of a deadweight survey from reference (c). 
Reference (c) and your e-mail date February 10, 2011 “Conrad Hulls C927 & C928 New 
Lightship Weight,” located in your files, indicate an estimated lightship weight decrease 
compared to the original plans.  Because the weight decrease is less than 2% and a deadweight 
test was conducted on Hull C-890, a deadweight survey of Hulls C-994 through C-997 will not 
be required. During construction, the Marine Safety Center (MSC) must be notified of all 
modifications to the subject vessels which alter any calculations listed in enclosure (1), and be 
provided a detailed analysis of their impact to the lightship characteristics of the vessel. MSC 
will evaluate these modifications and determine if a deadweight survey will be necessary to 
affirm the lightship parameters noted below. 
 
 2.  The light ship parameters for Hulls C-994 through C-997, based upon comment (1), 
and a conservative VCG, are a follows: 
 

Displacement 878.07 Short Tons 
VCG    8.58 Ft Above the Baseline  
LCG 155.54 Ft Aft of the Bow 

 
 3.  The remaining plans submitted within references (b) through (d) will be addressed by 
other divisions of the Marine Safety Center, in separate correspondence.   
 
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 vessel 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. 
 



 16710/ P014938 
 Serial: C1-1204164 
 September 25, 2012 
 
Subj: JARED JOSEPH, O.N. 1242310, Conrad Industries Hull C-994  
            NICHOLAS RAY, O.N. 1242738, Conrad Industries Hull C-995  
            ALLISON JANE, O.N. 1232739, Conrad Industries Hull C-996 
            MACI BRYAN, O.N. 1242740, Conrad Industries Hull C-997  
 New Construction: Plan Approval Extension and General Arrangements 
 

3 

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 (d) through (h) above shall be 
submitted to our office for approval. All plan review comments in the corresponding MSC 
approval letters must be addressed 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 submitted to the MSC for review or reviewed by the OCMI.  
 
Please note that reference (e) contains a typographical error for the drawing number of the 
approved “Tank Capacity Tables”. The previously approved number for this drawing is correctly 
listed in enclosure (1). 
 
The Plan Review Information Sheet (PRIS) for the subject vessels is included as enclosure (2). 
The Vapor Control System (VCS) PRIS, 46 CFR 151 Cargo List, and VCS List of Cargoes will 
be included in separate correspondence.    
 
Our Project Number for these vessels is P014938. Please ensure that future correspondence 
includes the Project Number, and the above Official Number of each barge.   
 
If you have any questions concerning our review, please contact Lieutenant Joseph Burgess at 
the number listed above. 
 
 Sincerely, 
  
 
 
  J. B. WHEELER 
  Lieutenant, U. S. Coast Guard 
  Assistant Chief, Tank Vessel and Offshore Division 
  By direction  
 
Encl:  (1) Plan Approval Extension Request Form  
 (2) Plan Review Information Sheet (PRIS) for Conrad Shipyard Hulls C-994 through C-

997, dated September 25, 2012 
   
Copy: Commanding Officer, Coast Guard Marine Safety Unit Morgan City 
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Vapor Recovery CalculaUons 

I. VAPOR CONTRQL SYSTEM 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 Wori<ing 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-'}'4 TMRU G-"7 
'2.0 I 2 / 20 13 

297'-6" x 54'..()" x 12'..()" 
Inland Tank Barge (D/O) 
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 llne 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 
SeeAtt. 1 

None installed 
NIA 

8" (assumed) 
50' (assumed) 

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

(psig) 
(bbl/hr) 
{bbl/hr) 

(lbm/ft"3) 
{lbm/ft113) 

(psig) 
(psig) 
(bbl/hr) 

(psig) 
(psig) 
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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 all-inclusive list and the CM should therefore not be limited to these cargoes. 
Other cargoes with less restrictive or equal characteristics shall also be Included on the CM. 

2. Detennining 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 BBL/hr) 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-ve locity 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 Alann: 

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 33CFR 155. 775. 
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Vapor Recovery Calculations 

6. The Max imum 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 P/S 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 #1P to the facility vapor connection 
ls calculated using the total equivalent length of pipe from Table 4. These calculations are shown in Table 
5. 

Concluslons: 
Pressure drop at the maximum llquld transfer rate of 5,500 bbl/hr (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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Vapor RecovB!Y CalCUlaUons 

Table 1 Oetonnlnatlon of Vapor-Air Mbcturo Donslty & Vapor Growth Rate 

Pressure Pressure 
Drop lo Drop to 

Vapor-air Air PVVa!ve Facility 
*Vapor Mlldure Vapor Max. Vapor Eql.Mllent lnVCS Connect:on 

CHRIS vcs Uquid Press. @ Vopor Weight Growth Loading Volumelr!c Volumelric (See lnVCS (See 
Codo Name Category S.G. 115 F S .G. Density Rate Rate Flow Rate Flow Rate Table 3) Table 5) 

(Pela) llbnt"3\ {bbl/hr) llbWhr) {PSIO) lfM jQ\ 
1 ACN ACMonitrile 4 0.81 5.00 1.80 0.095 1.10 5 500 6050 6756 0.033 0.066 
2 ACT Acetone 1 0.79 10.00 2 .00 0.123 1.20 5,500 8800 8393 0.052 0.102 
3ACP Acetoohenone 1 1.03 0.60 4 .14 a.OBS 1.01 5.600 5568 5881 0.025 0.050 
4 AND Adloonltrile 1 0.95 0.01 3 .73 0.076 1 .00 5,500 5501 6506 0.022 0 .044 
5AEC Amyt acetate all lsomers) 1 0.88 0.33 0 .10 0.075 1 .01 5500 6536 5485 0.022 0.044 
6MI Amyt Alcohol Ilse>- n- seo- orimarvl 1 0.82 0,30 3 .04 0.079 1.01 5 500 5533 6637 0.023 0.048 
71ATN Acetonllrile 3 0.78 0.03 1.41 0.076 1.00 5500 5503 5505 0.022 0 .044 
8 BAL Benzvt Alcohol 1 1.05 0.10 3.73 a.on 1.00 5.500 551 1 5557 0.023 0.045 
9 BNZ Benzene 1 0.88 ~.50 2.80 0.114 1.25 5 500 8875 8420 0.052 0 .103 

Benzene, Toluene, Xytene mixtures (10% 
10 BTX Benzene or more) 1 0.84 7.30 2.80 0 .138 1 .25 5 500 8875 9252 0.083 0.124 
11 BAR But~ ACM ate lso-, n-) 2 0.90 0.60 4.42 0.088 1.01 5 600 5566 5906 0.026 0.051 
12 BAX B•m. Acetate a ll lsomersl 1 0.87 0.60 4.00 0.085 1.01 5500 5566 6867 0.025 0.050 
13 IAL But. Alcohol IS<>-l 1 0.81 0.90 2.6a 0 .083 1 .02 5 500 5599 5843 0.025 0.050 
14 BAN Bui-. Alcohol n-l 1 0.81 0.50 0.10 0 .074 1.01 5600 6555 S4n 0.022 0.044 
15 BAS Bui-. Alcohol sec-) 1 0.81 1.30 2.60 0 .086 1.03 5500 5643 5994 0.026 0.052 
16 BAT Butvl Alcohol ltert-) 1 0.78 2.80 2.60 0.097 1.06 s 500 5808 6562 0.032 o.a63 
17 BPH BuM BOllZ'll Phlhalate 1 1.12 0.01 10.80 a.on 1.00 5,500 5501 5518 0.022 0.044 
18 BAD lso-ButvraldehYOO 1 o,eo 7.80 2.50 0 .131 1.16 5600 6358 8344 0.051 0.101 
19 BTR n-Butvraldehlldoi 1 0.80 7.80 2.50 0.131 1.16 6,500 6358 8344 0.051 0.101 
20 BUE Butvl Toluene 1 0.85 0.10 5.11 0.078 1 .00 5 500 5511 5580 0.023 0.045 
21 ClS Caorolact.n Solutions 1 1.02 0.05 3.90 a.on 1.00 5 500 6506 5530 0.022 0.044 
22 CCH r.winhexanone 1 0.96 0.20 3.40 a.078 1.00 5 500 5522 5603 0.023 0.046 
23 CHA ~::vciohexvtamlne 1 0.87 0.62 3.42 0.083 1.01 5 500 5568 5820 0.025 0.049 
24 CHX Cyciohexane 1 0.78 4.50 2.90 0.116 1.09 5500 5995 7410 0.040 0.080 
25 CHN Cvdohexanol 1 0 .95 0.15 3.45 0.078 1 .00 5 500 5517 5579 0.023 0 .045 
26 CPD 1.3-Cvclopentadiene dimer (molten) 2 0.89 0.25 4.55 0.080 1.01 5,500 5528 sen 0.024 0 .047 
27 CMP IP-Cvmene 1 a.88 0.11 4.62 0.078 1.00 5 500 5512 5579 0.023 0 .045 
28 CRB Chlorobenzene 1 1.11 0.80 3.68 0.087 1.02 5 500 5588 5972 0.028 0 .052 
29 CRS Creaola 1 1.05 0.08 3.72 a.on 1 .00 5 500 5509 5546 0.022 0.045 
30 CUM Cumene 1 0.86 0.80 4.20 0 .085 1 .01 5 500 6566 6887 0.025 0.050 
31 IDA Docaldohwl.R !lso-l 1 0.83 0.01 5.00 0.076 1.00 5500 6501 5508 0.022 0 .044 
32 DAL Decaldellvde Irr) 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 
S4 DAX Decvt Alcohol (all Isomers) tn-....n'I 1 0.83 0.01 5.30 0.076 1 .00 5 500 5501 5508 0.022 0.044 
35 DBZ n..r.vtbenzene I n-l 1 0.86 0.01 7.52 0.076 1.00 5500 5501 5512 0.022 0.044 
36 DAA Dlacelone Alcohol 1 0.97 0.10 4.0 0 0.078 1.00 5,500 551 1 5562 0.023 0 .045 
37DCH 1 1-Dlchok>roethane 1 1.18 9.90 3.41 0.168 1.20 5 500 6589 10381 0.079 0.156 
38 DPA DtbuM Phlhala!e (ortJlc>.l 1 1.05 0.00 9.59 0.076 1.00 5500 5500 5500 0.022 0.044 
39 DEB DlelhYDenzene 1 0.87 0.08 4.62 0.078 1.00 5 500 5509 5558 0.023 0.045 
40 DEG Dlethvtene GM-n! 1 1.12 0.01 3.66 0.076 1.00 5500 5501 5506 0.022 0.044 
41 DEN Diethvtamlne 3 0.71 1.00 2.50 0.083 1.02 5,500 6610 5864 0.025 0.050 
42 DBL DiaobuMene 1 0.72 2.00 3.86 0.103 1.04 5 600 5720 6654 0.032 0.064 
43 DIK DisobuM Ketone 1 0.81 0.16 4.90 0.079 1.00 5 500 5518 5623 0 .023 0 .046 
44 DIP Olsoorooanolamme 1 0.98 0.01 4.59 0.076 1.00 5 500 5501 6507 0 .022 0.044 
45 DIX Dil....,,,roPVlbenzene Call Isomers) 1 0.88 0.03 5.60 a.on 1.00 5 500 5503 6 527 0 .022 0.044 
46 DTL Olmethvt Phlhalale 1 1.19 0.00 6 .69 O.D76 1.00 5 500 5500 5500 0.022 0.044 
47 DOP OIOC1YI Phlhalale 1 0.96 0.00 13.47 0.076 1.00 5 500 5500 5500 0.022 0.044 
48 OPN Oloentene 1 0.84 0.10 4.90 o.a78 1.ao 5 500 6511 55n 0.023 0.045 
49 OIL Diohenvt 1 0.99 0.01 5.31 0.076 1.00 5 500 5501 5508 0.022 0.044 
50 ODO Diohenvt, otonenv1 Ether Mixtures 1 1.07 0.01 5.86 0.076 1.00 5 500 5501 5509 a.022 0.044 
51 OMF Olmelhvtformemlde 1 0.95 0.30 2.51 O.D78 1.01 5 500 5533 5810 0.023 0.046 
52 OPE DI phenvt Ether 1 1.07 0.01 5.87 0.076 1 .00 5 500 5501 6509 0.022 0.044 
53 DPG Clloroovlene GIVN>I 1 1.03 0 .07 4.83 0.077 1.00 5,500 5508 5551 a.023 0.045 
54 DPX 1 1- 1 2- 1 3-Dlchloroorooane 3 1.16 6.30 3 .90 0.162 1.13 5 500 6193 9034 a.060 0.119 
55 OFF Distillates Flashed Feed Stocks 1 0.75 2.30 3.40 0.102 1.05 5 500 5753 6661 0.032 0.064 
56 DSR Dlstlllales Straight Run 1 0.73 2.30 3.40 0.102 1.05 5 500 5753 6661 0.032 0.064 
57 DOZ Dodacene Call isomers) 1 0.76 0.02 5.61 a.on 1.00 5500 5502 5519 a.022 0.0« 
58 DOB Dodl!Clllbenzene 1 0.86 4.70 8 .40 0.240 1.25 5,500 6875 12196 0.109 0.216 
59 EAC Ethvt Acr'llate 2 0.93 2.00 3.50 0.100 1.04 6 500 5720 6543 0.031 0.062 
60EAI 2-EthythexYI aotvtate 2 a.89 0.02 6.35 a.on 1.00 5,500 5502 5520 0.022 0.044 
61 EEA 2-Ethoxvethvt ecetate 1 0.97 0.02 4 .70 a.on 1.ao 5,500 5503 5517 0.022 0.0« 
62ETG Ethoxv Trt1111Ca (crude) 1 1.02 0.00 6 .14 0.0 76 1.00 6 500 5500 5500 0.022 O.Q.44 
63 ETA Elhvl Acetate 1 0.90 4.50 3.04 0.1 19 1.09 5500 5995 7504 0.041 o.a82 
64 EAA Elhvl Acetoecelale 1 1.03 a.20 4 .48 0.079 1.00 5 500 5522 5639 0 .023 0.046 
65 EAL EUM Alcohol /Ethanoll 1 0 79 350 1.60 0.086 1.07 5,500 5885 6255 0.029 0.057 
66ETB Ethv!Banz- 1 0 .87 0.60 3.56 0.083 1.a1 5500 5566 5824 0.025 0 .049 
67 EST Ethvt Butanol 1 0 .83 0.12 3.52 0.076 1.ao 5,500 6513 5564 0.023 0.045 
68 EBE EtlM le<l-but\4 ethflf 1 0 .74 0.19 3.50 0.078 1.00 5 500 6521 5602 0.023 0.046 
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Vapor Recov«y CalCU!allons 

Pressure Pressure 
Drop to Drop to 

Vapor-air Air PVValve Factlity 
-Vapor Mixture Vapor Max. Vapor Equivalent lnVCS Connection 

CHRJS vcs Uquld Press. @ Vapor Weight Growth Loading Volume\rfc Volumetric (See lnVCS (See 
Code Name Category S.G. 115 F S .G. Density Rate Rate Flow Raia Flow Raio Tabla 3) Table 5) 

llostal IOb/ftA3) 'bbUM lbbUhrl 11.-..lg) loslal 
89 EBR Elhvt butvrata 1 0.88 1.00 4.00 0.090 1.02 5500 5610 6107 0.027 0.054 
70 ECY Elhvt CYClohexana 1 0.79 0.50 3.87 0.083 1.01 5.500 5555 5796 0.025 0.049 
71 EOC B hvtena dlchlOflda 1 1.26 4.00 3 .42 0.122 1.08 5500 5940 7508 0.041 0.082 
72 EGL Elhvleno Glve<>1 1 1.19 0.01 2 .21 0.076 1.00 5 500 5501 5503 0.022 0.044 
73 EMA Ethvlene Glvcn1 Butvl Ether Acetate 1 0.94 0.05 5 .52 0.077 1.00 5500 5506 5544 0.022 0.045 
74 EGY Ethylene Glvcol Oiacetate 1 1.10 0.01 5.03 0.076 1.00 5500 5501 5508 0.022 0.044 
75 EPE Ethvlene Glvr.ti1 P1lenvl Ether 1 1.10 0.01 4 .80 0.078 1.00 5 500 5501 5508 0.022 0.044 
78 EEP ElhYl-3-athownroolonata 1 0.95 0.01 5,00 0.076 1.00 5 500 5501 5510 0.022 0.044 
77 EHX 2-EttMhexanol 1 0.84 0.02 4.50 0 .078 1.00 6500 5502 5514 0.022 0.044 
78 EPR Ethvt ProCIOflate 1 0.89 3.60 1.60 0.086 1.07 5 500 5885 6255 0.029 0.057 
79 ETE Ethvt Toluene 1 0.88 0.26 4.1 5 0.080 1.01 5 500 6531 5679 0,024 0.047 
80 FAM Form amide 1 1.13 0.10 1.65 0.076 1.00 6 500 5511 5520 0.022 0.044 
81 FMS Formaldehyde Solutlon 1 1.13 0.15 1.03 0.076 1.00 5 500 5517 5517 0.022 0.044 
82 FAL FurftJVI Alcohol 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 0.078 1.00 6500 5517 5575 0.023 0.045 
84 GAK Gasoline Blending Stocks: AIKV1atea 1 0.75 12.50 3.40 0.217 1.25 5 600 8875 11610 0.099 0.196 
85 GRF Gasoline Blandlna Stocks: Reformates 1 0.80 12.50 3.40 0.217 1.25 5 500 6875 11610 0.099 0.196 
86 GAT Gasolines: Automotive 1 0.74 12.50 3.40 0.217 1.25 5500 8875 11610 0.099 0.1 96 
87 GAV Gasolines: Aviation 1 0.71 12.50 3.40 0.217 1.25 5 500 6875 11610 0.099 0.196 
88 GCS Gasolines: Caslnghead 1 0.67 12.60 3.40 0.217 1.25 5 500 6875 11610 0.099 0.196 
89 GPL Gasolines: Polvmer 1 0.75 12.50 3.40 0.217 1.25 5 500 6875 11610 0.099 0.196 
90 GSR Gasollnes: SlraiahlRun 1 0.75 12.50 3.40 0.217 1.25 5500 6875 11610 0.099 0.196 
91 GCR Gtycertne 1 1.26 0.00 3.17 0.076 1.00 6.500 5500 5500 0.022 0.044 
92 HMX HA<>lane la!l lsomersl 1 0.68 2.50 3.45 0.105 1.05 5 500 5775 6n9 0.034 0.067 
93 HEP HlllllonlcAcJd 1 0.92 0.01 4.49 0.076 1.00 5 500 5501 5507 0.022 0.044 
94 HTX Hal)(anol Call Isomers) 1 0.82 0.04 4.00 0.077 1.00 5 500 5504 5525 0.022 0 .0« 
95 HPX Heotene tall isomers! 2 0.70 2.90 3.40 0.109 1.06 5 500 5819 6956 0.035 0 .070 
98 HXS Hexane (all Isomers) 1 0.66 7.00 3.00 0.142 1.14 6 500 6270 8561 0.054 0 .106 
97 HXO Hexaonlc Acid 1 0.93 0.01 4.00 0.076 1.00 5500 5501 550 6 0.022 0 ,044 
98 HXN Hexanol 1 0.82 100 3.52 0.088 1.02 5500 5610 6031 0.027 0.053 
99 HEX Hexane (all Isomers) 2 0.67 8.00 2 .90 0.148 1.16 5500 6380 8882 0.056 0 .115 

100 HXG He>Mene GI"""' 1 0.92 0.01 1.10 0.076 1.00 6 500 5501 5501 0.022 0.044 
101 IPH lsoonarone 1 0.93 0.01 4 .76 O.D76 1.00 6 500 5501 5507 0.022 0.044 
102 JPF Jet Fuels: JP-4 1 0.81 3.40 4 .00 0.124 1.07 5 500 5874 7499 0.041 0.082 
103 JPV Jet Fuels Jp. 5 /Ker~. heawl 1 0.82 0.10 4.00 0.078 1.00 6 500 6511 6562 0.023 0.045 
104 KRS Kerosene 1 0 .81 0.15 4 .50 0.079 1.00 5 500 5517 5605 0 .023 0.046 
105 MTI MethYI Acetate 1 0 .92 6.10 2.60 0.122 1.12 5 500 6171 7812 0.045 0.089 
106 MAL Methyl AJcohol (Methanol) 1 0.79 6.63 1.10 0.079 1.13 5 500 6229 6355 0.030 0.059 
107 MAC Me!hvtamvt Acetate 1 0 .86 0.33 4 .97 0 .062 1.01 6 600 6536 5756 0.024 0.048 
108 MAA Methvtamvt Alcohol 1 0 .81 0.43 3.52 0 .081 1.01 5 500 5547 6730 0.024 0.048 
109 MAK Methvtamvt Kevtone 1 0.82 0.05 1.00 0 .076 1.00 5500 5506 5506 0.022 0.044 
110 MAM Methvt Acr\llate 2 0.95 4.10 3.00 0 .115 1.08 6,500 5951 7303 0.039 0.076 
111 MBE MelhYI Tert·Butvt Ether CMTBEl 1 0.74 0.04 3.10 0 .077 1.00 6600 5504 5519 0.022 0.044 
112 MBK Methvt Butvt Ketone 1 0.81 0.97 3.50 0.088 1.02 6 600 5607 6012 0.026 0.053 
113 MBU Methvt Butyrate 1 0.90 1.26 3.53 0 .091 1.03 6500 5639 6168 0.028 0.055 
114 MEK Methv Ethvl Ketone 1 0.80 4.50 2.50 0 .108 1.09 5500 5995 7136 0.037 0.074 
115 MHK Methv Heot'l4 Kelone 1 0.83 0.06 4.90 a.on 1.00 5,500 5507 5546 0,023 0 .045 
116 MIK Melhv lsobutvt Ketone 1 0.80 1.15 3 .45 0.089 1.02 5,500 5627 6098 0.027 0 .054 
117 MMM Melhv metnAr.n11Ate 2 0.94 2.02 3 .45 0.099 1.04 5500 5722 6538 0.031 0 .062 
118 MNA Methy Naohthatene 1 1.02 0.01 4.91 0.076 1.00 5500 5501 5508 0.022 0.044 
119 MNS Mineral Spirits 1 0.75 0.20 4.30 0.079 1.00 5500 5522 5633 0.023 0.048 
120 MPL Morohollne 1 1.00 0.80 3 .00 0.084 1.02 5500 5588 5857 0.025 0.050 
121 MRE Mvrcene 1 0.80 0.17 4.70 0.079 1.00 5 500 5519 5625 0.023 0.046 
122 PTN Naphtha: Petroleum 1 0.74 0.19 3 .50 0.078 1.00 5500 5521 5600 0.023 0.046 
123 NSV Naohtha: Solvent 1 0.87 0.20 3.50 O.Q78 1.00 5500 5522 5607 0.023 0 .046 
124 NSS Naphtha: Stoddard Solvent 1 0.78 0.20 4 .30 0.079 1.00 5500 5522 5633 0.023 0.046 
125 NVM Naohtha: VM&P 1 o.n 0.19 4 .30 0.079 1.00 6600 5521 5627 0.023 0.046 
126 NAX Nonane la!l lsomersl 1 0.72 0.27 4 .40 0.080 1.01 550 0 5530 5684 0.024 0.047 
127 NON Nonene (all Isomers} 2 0.73 0.35 4.30 0.082 1.01 5500 5539 5733 0.024 0.048 
128 NNS Non'll Alcohol can Isomers) 1 0.94 0.10 5.00 0.078 1.00 5500 5511 5579 0.023 0.045 
129 NNP Noni/I Phenol 1 0.95 0.01 7 .60 0.076 1.00 6 500 6501 5512 0.022 0.044 
130 NPM 1· 2-Nit--~~ 1 0.99 1.05 3.06 0.086 1.02 5 500 5616 5979 0.026 0.052 
131 OAX Odane (all Isomers} 1 0.70 0.79 3 .90 0.087 1.02 5500 5587 5969 0.026 0.052 
132 ocx Odanot 1an 1somarsl 1 0.83 0.01 4 .48 0.076 1.00 5.500 5501 5507 0.022 0.044 
133 OTX Odene !all Isomers\ 2 0.72 0.90 3.90 0.088 1.02 5 500 5599 6033 0.027 0.053 
134 OTW on. fuel : No. 2 1 0.88 0.56 8.00 0.095 1.01 5 500 5562 6198 0.028 0.056 
135 OTO Oil, fuel: No. 2·D 1 0 .90 0.69 3.40 0.084 1.01 5 500 5576 5853 0.025 0.050 
136 OFR Oil fuel: No. 4 1 0.90 0.15 3.40 O.D78 1.00 5 ,500 5517 55n 0.023 0.045 
137 OFV Oil, fuel: No. 5 1 0.94 0.15 3.40 0.D78 1.00 5500 5517 ssn 0.023 0.045 
138 osx 011. rue1: No. 6 1 0 .95 0.15 3.40 0.078 1.00 5500 5517 ssn 0.023 0.045 
139 OIL 0 11 misc: Crude 1 0 .95 0.15 3.40 O.D78 1.25 5500 6875 6951 0.035 0.070 
140 ODS Oii Misc: Diesel 1 0.90 0.69 3 40 0.084 1.01 5.500 5576 5854 0.025 0.050 
141 OLB o n Misc: Lubricating 1 0.90 0.15 1.00 0.076 1.00 5500 5517 5517 0.022 0.044 
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Pressu1a Pl'Nsure 
Drop to Drop to 

Vapor-ai1 Ail PVValve Faclrrty 
'Vapor Mlxtu1e Vapo1 -.1ax. Vapor Equivalent lnVCS Connecilon 

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

losla) (iblft•3\ l(bbl/hr) (bbl/hr\ lnclo\ (pslg) 
142 ORL OU Misc: Residua! 1 1.02 0.15 1.00 0.076 1.00 5500 5517 5517 0.022 0.044 
143 OTB 011, Misc: Turblno 1 0.87 0.30 5.40 0.082 1.01 5500 5533 5754 0.024 0.().48 
144 PTY Pantano lall lllO/ll8r9) 6 0.63 27.00 2.50 0.350 1.54 5,500 8470 18150 0.241 0.479 
145 PTE Pentene Call Isomers) 5 0.64 24.95 2.40 0.310 1.50 5 500 8245 16640 0.203 0.402 
146 PIN Pinena 1 0.86 0.38 4.70 0.083 1.01 5500 5542 5777 0.024 0.048 
147 PLB Polvbutene 1 0.91 0.01 1.00 0.076 1.00 6500 6501 5501 0.022 0.044 
146 PGC PnlvnroDV!ene Glvr.ni 1 1.01 0.10 1.00 0.076 1.00 5 500 5511 5511 0.022 0.044 
149 IAC Pl'OO\ Acetate lao-) 1 0.89 1.80 3.52 0.097 1.04 5 500 5698 6447 0.030 0.060 
150 PAT Pl'OO\ Acetate n-) 1 0.00 1.85 3.52 0.098 1.04 6 500 5704 6472 0.031 0.061 
151 IPA Prnrw Alcohol SO•\ 1 0.79 3.00 2.07 0.091 1.06 5500 5830 6382 0.030 0.059 
152 PAL PrOPV Alcohol n-l 1 0.80 1.20 2.07 0.082 1.02 5500 5632 5851 0.025 0.050 
153 PBY Propv benzene al Isomers) 1 0.86 0.20 4.14 0.079 1.00 6 600 5522 5628 0.023 0.048 
154 IPX lsc>-Proovtcvdohexana 1 0.80 0.01 4.35 O.D76 1.00 5500 5501 5507 0.022 0.044 
165 PPG ProD'Aene Glv=I 1 1.04 0.01 2.62 0.076 1.00 5,500 5501 6504 0.022 0.0« 
156 PGN ProDVlaoe Glvcat Melhvl Ether Acetate 1 0.92 0.70 3.11 0.083 1.01 6,500 ssn 6826 0.025 0.049 
157 PTT Prollvtene T etramer 1 0.29 0.02 1.00 0.076 1.00 5500 5502 5502 0.022 0.044 
158 SFL Sllfotane 1 1.26 0.01 4.14 0.076 1.00 5500 5501 5506 0.022 0.044 
159 STY Stvrene 2 0.92 0.40 3.60 0.081 1.01 5 500 5544 5719 0.024 0,048 
160 TTG Tet.raethYlene GIVCOI 1 1.20 0.01 6.70 0.076 1.00 6 600 6501 5511 0.022 0.044 
181 Tl*! Tetrahy<tronaohtllalene 1 0.97 0.04 4.56 o.on 1.00 5 500 5504 5529 0.022 0.044 
182 TOL Toluene 1 0.87 1.50 3.14 0.091 1.03 5 500 5665 8201 0.028 0.056 
163 TCN 1 2 3-Trichloropropane 3 1.39 0.15 5.60 0.079 1.00 5 500 5517 6633 0.023 0.046 
164 TCP TricreaVI Phosllllllle !less 1han 1 % of Ol1hc 1 1.16 0.01 12.69 a.on 1.00 5 500 5501 5521 0.022 0.044 
185 TEB TrielhYlbe~ 1 0.86 0.02 5.60 o.on 1.00 5500 5502 5518 0.022 0.044 
166 TEN T rlethYlamlne 3 0.73 2.50 3.49 0.105 1.05 5 500 5ns 6795 0.03-4 0.067 
167 TEG T riethvtene r.:ivm 1 1.12 0.01 6.17 0.076 1.00 5 500 5501 5508 0.022 0.044 
168 TPS T rietnYI Phosohate 1 1.07 0.03 6.28 a.on 1.00 5500 5503 5530 0.022 0.044 
169 TRE Trimeth)'lbenzene (all Isomers) 1 0.89 0.14 • . 20 0.078 1.00 5 500 5515 6588 0.023 0.045 
170 TRP Trll<VIAnYI PhosDhate 1 1.16 0.00 14.20 0.076 1.00 5 500 5500 5600 0.022 0.044 
171 TliF Tetrahvdroluran 1 0.69 8.50 1.35 0.090 1.17 5 500 6435 7001 0.038 0.071 
172 uoc Undecene 1 0.75 0.05 5.32 o.on 1.00 5 500 5506 5542 0.022 0.()<15 
173 UNO Undecvt Alcol1ol 1 0.84 0.01 5.94 0.076 1.00 5 500 6501 5509 0.022 0.044 
174 VAM Vlnvl Acetate 2 0.94 5.80 2.97 0.130 1.12 5,500 6138 8015 0,047 0.09:) 
175 XLX Xlllenes lortho-. meta- oara-\ 1 0.89 0.51 3.68 0.083 1.01 6 500 5556 5786 0.024 0.049 

max = 0.350 1.54 max= 0.241 0.479 

Notes: 1. The above data Is sourced from the USCG CHRIS Manual (Ref. 7) & from various manufact!a'er's MSDS's. 

7 



Table2 

Vapor Recovery Calculations 

Calculatfon 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 
(Ref 9) . 

Calculate equ ivalent lengths of pipe: 

a. Pipe run #1 
Description: 

Pipe size, nominal: 
Pipe ID (inches): 

Item Description 

1 Entrance 
2 Straiaht Pioe 
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 (pioe 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) I (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 

8 



C1teulotlon of ............ Uquld TrwMftr Role• lmpoHCl l>y the C1pody ol tho C•go Tll\lc VOfltlnf System !Continued) 

filll..alo.n ~ 
r B<lnch (&p tr\nk 1o "t>« 

Ducotplon: Ito<\:) Doocllpfon: .......... p.\/ ..... 

PtpolD: 711(1n) Pipe ID: 1.0711rt) 
E<ju'V.""9 ev..,,.. 
IAngll{lolllo lq'11 (lalllo 
21)< 
Oorcytldlcn 

t70A (IMQ 211~ 
D1rovltfclkn 

u (fooO 

Mtor. 0.014 '"'*"' t.011 ......... ~ 
Uq<Jd v- "- Pr•--· IWE..,.,. -•Wolltl11 

CttRCS Dtl10l:y (tom Traneltr VlporOr- r.tclumo!lloFlow Pr•-•Drop IVwmotloFlow Pr-•Drop Drop Volumo:rlo 
Code Nome Tll>ltl) R1to(•~l ""'" 11111• ...... v-, (p"" Mf1) Rllll -v-, ~-'2) ,~:~ FlowR .... 

bir31 , ........ ~ ,...,...,,, 1r~.1s1 , . .,., , ...... ~ 111'.lsl ,........,,, 
1 ""N --· 0,095 5500 1.•~ eoso 27.11 0.027 8050 41.95 0,006 0033 1751 
2 AlT -- 0.123 11500 1 6800 2U3 0.042 6800 1122 0.010 0 062 

.,~ 

s ...... 0.085 . 1.01 5566 2A.H 0,021 65116 43.11 0.00 0.025 1111 - ~ 0.075 1500 1.001 6501 24.70 0.011 6501 •2.11 0.004 0.022 6508 
I IC - IC.tlllt Cll llomen1 0.075 1,600 1.007 1131 24.IB 0.01 5531 42.M 0.00~ 0.022 5411 
IMI I Rte>--,._. .... 0.071 5 eoo 1,ool 6533 24.U 0.01 "33 Q,94 0.004 0.023 6337 

ATH et~• 0.071 1500 1.00 ~- 24.71 0.01 6503 42.71 0.004 0 .022 6605 

ti 
!Ion ,... Aloohcl 0.077 5100 1.002 15611 24.74 0.01 1111 42.77 0.004 0.023 6557 - - 0.114 1100 1.210 6176 30.17 0,04 11475 13.35 0 010 0 ,()152 "420 
!Ion Ta11uen1 X'41ne mfxtutts t0'.4 Beme 0.13' •100 1.250 11475 30.17 0.051 1175 13.35 0.012 o.~ 12'2 

·~ ~ta loo- ,,., 0.086 ·~ 1.012 1166 24.t9 0.021 15114 43,18 0.005 0.026 590ll 
12 BAX 9u Aettlt. 1ti.omn1 0.015 11500 1.012 - 2U9 0.020 5511 43.11 o.~ 0,025 6a87 
UIAI. Bu. i\loahol o,oa3 5500 1.011 5119 25.14 0.020 11699 43,,01 o.~ 0.025 5&43 
14•~ ·~· ... ~ .,., 0 074 seoo 1.010 5565 204 0.011 560< 0.11 0.004 0.022 5477 
U BAS ~· 

,._ ,_, o.- 5.1100 1.828 51-13 25.3" 0.021 <>7 o. Ona 1984 
11 BAT ~· Hoollcl lolt-1 0.097 1 5 00 1.o5e SIOe 29.CM 0.021 1181)1 4507 o.~ O.Ol2 1'°2 -- o. 5 500 1 M01 24 .11 G.911 5101 42111 O.""- 0.022 5511 . 0.131 5eoo 1.15' S3H 211~ 0.041 11351 •U4 0.01 0.051 13'4 . 0.131 1eoo 1.111 1351 21.45 0.041 11351 413' 0.01 0.051 11344 - 0.071 llOO 1,002 5611 24.7• 0.01 5511 •2.n a.~ 0.023 15114() -- o.m 5500 1.001 saa 24.72 0.011 550I 4272 0.004 0.022 5530 

22 -
0.071 11- ·- 5$Z 24.71 0.019 6522 •215 OA04 0.023 5e03 

:<>IC"" 0.1113 5500 1.01 .,.. 25.CO O.= • 5611 •3.21 0.006 0.025 a~~ 

m .. - 0. 111 6500 1 5it5 :ZU2 o. 5'96 .. .12 o.ooa 0.040 741 ...... a.011 6500 1.003 5517 24.77 o.ou 5117 42.11 0.004 0.023 5571 
1 dm«(mot.-.1 o.oao 5500 1.000 5521 2A.52 0.011 15211 42.90 0.004 0.024 SGT7 

• 
,, - 0.071 5 500 1.m 5$12 24.75 0.011 11612 42.71 0.004 0023 5571 

Qllef9Nftr.ne G.Of7 a500 1.011 65M 25.09 0.021 ssea 43.31 0.005 0 .02S ltr. Q-- o.on 5 1.~ il509 24.73 0.011 11109 ~2. 1:1 0.004 0.022 ~ . ~ ..... O.Oll5 • 1.012 11551 2A.ll 0,021 115541 43.11 o.~ 0.025 -Doeo • OA71 6 1.~ '501 24.70 0.011 11601 42.61 0.004 0.022 6509 
12 DAL , ... , 0.071 6 1. 6600 24.70 0.011 ..oo 42.114 0. 0.022 6600 
33 DCE 0.071 I 1.00 5513 24.75 0.01 55 3 42.71 0.004 0.023 5S90 
34 DAX l(al-111-.narw'llH 0.071 5500 1.~ tl601 2A.70 0.01 55111 42.SI 0 004 0.022 l50I 
aeoaz ... 0.071 5 1~ 1501 24.70 0.01 5501 42.89 0 004 0.022 5512 
:16DM 0.071 g .D02 5511 2A.74 0.01 1511 42.77 0004 0,023 6612 
37 OCH !hone 0.1H 5 500 1.1 .. 11149 2Ut o.~ 1611 51.13 0 015 0.071 10381 
31 DPA 1• (Oftho.) 0.078 1500 1.000 6600 24.70 0.01 -~ 42.11 0.004 0.022 6600 
31 DEB 0.071 1600 1.D02 6609 24.73 0.01 5509 42.71 0.004 0.023 6551 
40DEO 0.076 •500 1.DOO 5501 2A.70 0.01 5501 42.U 0.004 0.022 -41 DEN O.Dll3 I 1.D20 OSIO 25.11 O.u. 5110 43.54 0 005 0.025 11414 
42 oe~ o.1a1 ..... l.D40 6120 25.19 o. •720 44.39 • 0.032 
43 Oii( ..... 0.071 5 eoo 1.003 ... ,. 24.77 0.01 ... a .-..rz 0 004 0.023 6323 
44 DIP 0.078 ''°° 1.000 8601 24 .70 0.011 6501 42.11 0.004 0.022 5507 
45 DIX 10. • tal l&omeral 0.077 ·- 1.001 tl603 24.71 0.011 5503 42.71 0.004 0.022 6527 
46DTI. 1amech"'Pti to 0.071 1J1110 6600 2A.70 a.011 5500 42.11 0.004 0.022 5500 
4 ~ u~-.. 0.076 5100 6600 24.70 0.011 42.11 • .004 0.022 5500 
•SOPH 0.071 5600 1.802 Mt1 24.74 0.011 ... 42.77 0.023 5577 
41 DI~ 0071 1500 I.GOO 5SQl 24.70 0.011 5501 42.11 0.004 0.022 e50I 
60000 Ehr .. tnlr• 0071 uoo 1.000 1501 24.70 0.011 tl601 42.8' 0.004 0.022 6508 
11 F .. -. 0 018 5500 5633 2414 0 .011 513' 42 .. o. G.023 6610 
62•- 0071 5100 1.000 5601 24.70 0.011 421f o, o.022 550!! 
!13DPO ··- oon 5500 1.001 l50I 24 71 0.011 - 477~ O.OOA O.w~ 6551 
14 DPX l '-l'!Wr.ler-• 0,162 5 600 1.129 1113 27A1 0.041 1113 4108 0.011 o.oeo -.. DfF FlnhM•Md- 0102 5 I 1763 25'3 0.028 11763 44'5 o.- a.on ees1 
51D&R - 0.102 5500 1.048 •763 2513 0.026 57153 4U6 0.008 0.032 6861 

_!I DOZ .1-...1 o.on 5 500 1- 1502 24 71 0.011 5502 4UO 0.004 0.022 5511 

d ·- 02411 5500 1.250 1175 30.t7 o.m 1176 13.35 0.021 0.1D!I 12191 
t• 0.100 5 500 1. 5720 2511 0.026 11720 •4.:lll 0008 0.031 6543 

_..!!! o.on 5 500 1.000 5602 2A 71 0.011 6502 42.10 0.004 0.022 15620 
II o.on ·- I.GOO 5603 24 .71 0.011 5503 42 0 11.004 0.022 5517 

0.07' uoo 1000 5500 24.70 0.011 5500 42.H 0.004 0,022 ssoo 
0.11 5500 1.011 58116 29.t2 0.033 6915 41.52 D.008 0.041 7604 

-lot• t.07t 5600 1004 5522 24 .71 0.011 5$22 42.15 11.004 0.023 5638 .. ~ o.oae 5.100 1070 5115 211.42 0.023 - 45.67 G.005 0.029 815$ ......... 0.083 5500 1,012 5611 2UO u.020 - 43.11 u.ooe 0.025 51124 
9u 0.071 51100 1.002 .. 13 24.75 0.011 ... 13 42.71 0.004 0.023 5564 
tar\-lluMtlhCI 0.071 s.eoa t .004 5521 24.79 0.019 1521 ,,,., 0.004 0.023 5e02 

• m~alo 0.090 5500 1.020 5810 25.11 0.022 6810 43.5' nil~ 0.027 8 107 
c nn• O.Ol3 1600 24.94 D.D20 43.11 o.ooe 0.025 5791 
.... dic:NorkMI o.,zz ,000 ... o 29.67 0.033 46,10 o. o,04 t 7581 

-~----
0.07S uoo 1.000 '501 2"70 0.011 NO 42,111 o.~ 0.022 5503 
o.on s~ 1.00 - 24.72 0.011 5506 42.72 0.004 0 022 5544 

I UIYoe!Ul.ceW• 0.071 uoo 1~ oovl 24.70 0.01 6601 42.59 0.004 0 022 6508 
,,.....,_Ph_..._ 0.071 •.• oo 1000 l!O 24.70 0.011 6601 42.6• 0.004 • 022 5 

onolo 0.07' 5 1.000 5501 24.70 0.011 6501 42.81 0.004 0.022 551C .,._, 0.071 5 50ll 1~u r.502 2•.71 0.011 0602 42.70 0 .004 0022 5514 ·-... O.Olll 5500 1 070 5115 29.U 0.023 5115 45.17 0.005 0 029 &256 

""'"" 0.060 5 500 1.00I ... 1 24.113 0.011 >031 42.12 0 .004 1024 11879 - 0.076 I 002 5111 24.74 0.011 661 ,.,_77 0.004 9.022 5620 
·-Wlll ... 0.071 5500 1(103 5517 24.77 0.011 5517 42.11 0.004 0.022 5517 .. o.on 1500 1.00 1158' 24.12 0.011 - 42.72 0.004 0.022 552' 

13 FFA ~~ 0.071 5 500 1.003 11517 2A.77 0.011 5517 42.11 0.004 0.023 5576 
14 OAK CJ_.• liMclna S1oolcl: ._ ... 0.217 5500 1.250 1175 30.17 O.OIO .. 75 53.)5 0.011 0.011 11110 
15 GllF o--•Stoclal:R.trw ..... 0.217 5 500 1.250 1176 30.17 O.OIO an 53.>5 0.01 0.091 11810 
II GAT 0-oo: ,.,,._. 0.217 6 121 1171 30.'7 OOIO 117• 63.3 0.01 t 0.099 1151 0 
17 GAV 0-A-..n 0.217 ·~ 1.250 Hl'5 30.97 OOIO 1171 113.35 001~ t.091 11110 
U QCS o-Cooh- 0.217 s~· 1.250 1175 30.57 o.~ 1175 113.31 0.01 0.1191 11110 
It G- - 0.217 5 1.250 1175 30.87 0. 1175 113.JI 0,01 t.099 11110 
90 OSll --· ... 0.217 

1 '°° 1.2110 1176 30.97 o,oao 1175 5"5 0.011 I .Oii 11510 
11 OCR GIY-• 0.071 s- 1 000 5500 2A.70 0 011 -~ 47.lU 0.004 0.022 5500 
12HMX ---(11 iMmer'I) 0. 105 ·- 1050 5775 ,.,. 0027 1175 44.S; 0005 ···- 17711 
83HEP -•lo.Add 0.0711 s 500 1.000 5501 24.70 0.011 ff01 42.811 0.004 0.022 6507 - TX ..-:1!an111 1-..! ••• ,., o.on 5 ,00 1 .~· 11504 24.12 0.011 fi604 42.72 0004 0.022 ~25 ., -· --· fllj mam .. ) 

0,1119 56GO 1.051 M 11 28.13 0 46.16 o.00 0.036 -98 H IK Holanolall l101M11I 0.142 • 500 1.140 1270 2&.15 00« 1270 ..... 0 ,010 0.054 1561 
97 HXO H•xaonkl Aoicl 0.071 . 1.000 """ 24.7~ 0.011 1501 '2118 0004 0.022 ll08 

N Heitanftl o.ou 5600 1.020 1110 21.111 0022 1810 43 .54 0.005 0.027 6031 
91 HEX Honn• <MJ *rnt11) 0. 14& 1.100 1.110 1~.1 5 0.047 49.lil 00 1 O.D51 18112 
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lfJJ!l..all!1 lflR.t.nln.1i 
8" Bml<h ~P ~unk to VOflO' 

Oet<rif>don: llock} Oesctlpllon; 8" btonch It P·V yo!vo 
Plpo ll: 7.98 (In) l'fpolO: S.07 (ill) 
Equiv.~ Equt,, Pf'O 
Longlll(lll>le l.onglh~-
:z.~ 110.. (leoO 2b~ 1.4 (fffl) 
Diley tklan Dorcy 11Cllcn 
lactor: 0.014 laclor: 0.015 

IVapo<-alr 
M!xturo Welglll Uquld "- tv.,., Prt..ur• jAlr Equiv. 

CHRIS llentlty (tom h" ..... 1or 
~la(lli>g) 

Vtf>«G>O'Mh VolumM1o Fk1N PrttM.lr• Drop lvolumollto Fla# Pr"MJr• Drop Crop IV'*""nio 
Code NulO IT- 1) Rlllo 

""'-31 ...,.,...., 
\00 HXG tnlCWcd 0.076 5500 
\01 1PH ·-•no 0.070 HOO 

~ 
·- • u-;JP-1 0.124 s~~ 

Jot Fuota JP-5 IK•oaene. hMW\ 0.078 6500 
Keroseno 0.079 5 

\ MeUIYIAcolall 0.122 5 

··- o.on 6500 
Ac e late o.oe2 6500 

1 D.DI\ uoo 
Kt~• 0.071 HOO 

·~· 
0.1\S 0500 

-BuM E!hw <YTBE1 0.017 $.500 

E 0.084 s 
0,00\ 5500 

114 MEK M 
!!l 

0.108 s~I 

~· 
0.011 51100 

cnt 0.081 5 
I 0.099 5 500 
I 0.078 5 500 

M 0.079 5 500 
1201MPL Mo 0.084 5,!!00 
1211MRE '- •· 0.079 5500 

• 
0.071 0500 

enl 0.071 8 000 
SolYent 0.079 5500 

VM&P 0.071 5 500 
I) O.OIO 5 500 

0.082 5 500 ....,., 0.07• 5 500 
0.078 5500 - 0.086 UDO 

131 OAX 
liJ~~-•l 

0.087 &600 
132 ocx olllomlRI 0.076 5500 
133 Tx .. o.oaa a~ 

134 : Mo. 2 0.085 • 
136 TO OI klel : Mo. 2-0 0.084 5 
136 R Ci. !Jet: Mo. 4 0.078 5500 
m ~~ OI. I.lei: Mo. 5 0.078 5~• 

131 sx 01. I.Ill: Mo. I 0.071 ·~ 139 Oil OI - : Qudo 0.071 5500 
140 ODS Oif.Mloo:C .. tel 0.094 5.500 
14 \ OLB m MioG:Lub<lcalJna 0.078 s~· 

142 ORL m Mloo: lleeldwll 0.076 5 

Im~ 
o.oe2 5500 

all-.... 0.350 UDO 
lllllonee1t) 0.3\0 UDO 

I o.oe3 5.500 
1 0.078 5 500 
1481PGC O.D78 6 500 
14911AC ~ Actllllo llo.J 0.087 I 500 
150 PAT - Act rote n-\ 

0.0811 
5 500 

I 
p,..,, Alcohol ... 5 500 
Pro"' -·· 5 600 
Pro~ ,_, ... 

~-
s~ 

Ito-Pro~ _.,,, 0.076 5500 
.._.._..,. r.olUftl'll 0,078 6Mu 

cno UNoof MeillYI E1hor Aceta• O.Oll 5500 
ano T_,_ 0.078 5 500 -· 0.078 5 000 

151 STY -.... 0.081 5~ .. 
I TTG ctr-en10-- 0':"078 6600 

t1ttirw~9Dl'lthalene 0.077 8000 
OL Tolutne 0.091 6600 

1 CH ·-···-··· 0.079 8,600 
104 TCP 0.077 s-
165 TEB 0.077 5 000 
168 EN 0,105 5500 
187 EG 0,078 5500 

0.077 uoo 
109 = • .,. 0.076 5 500 
170 ,..,. 0.078 •500 
171 Tit' O.OIO I 500 

--m UllC IU"""-8 
UHi) Undo..., 

174tvAM Ac.l:rl• 
176 XlX u:~n Corf'lo· meta· 

Gr11tes1 pr-• drop ID p.v vllM: 

High ..ioc11y P.V ..... p11 .. 1rrt Hltlog: 
Btck ,._,.1 lmpuod bo/ P-V•alve O ~Ht lloW ralo 
To1olbtcl<pr•- l111>0•edono11golllnkbo/•..,~ 
Mox doolgn-g ,,_.or links: 

o.on 
0.078 
0.130 
0.083 

'----'0"'.2""4 !(poig) 

\,SO (pelg) 
0.71 (polo) 
1.03 (polo) 
3,00 (pllg) 

B. CJw* YKUllm nldlq COQAdtt M n1gh1ltJm dld>MQO r@ 
Ope'*1g """'um Htll>g I« Pl/ Volve: 0.5 (polo) 

4300 (bb!Av) 

G.51 (pslg) 

M-umdlscllarll" rtll(IDlll): 
Conupondlng YaOOUm ot 11\n chdt1r119 rate: (IH 
1UO<hldPV-lklw""P•c!ly....,.1) 

5 500 
uoo 
6.500 
5 500 

lru.11 Moon Veloelly (pipe runf1) '~~~~ MeanVelocily 1~;un'2) (Toe.I) Flow Rote 
in.... ... , ft/o\ ,,_J_, ''~Jo\ """'"' 

,,..., ... , 
1.~ 550\ 24 .71 0.018 550\ 42.811 0.004 0.022 6501 
1. 1150\ 24 .7 0.0\1 550\ 42.811 0,004 0.022 5507 
1 .. ~ 15174 20.37 0,033 6874 45.51 0,008 0.041 74119 
1.002 6511 24.74 0,0\1 551 \ 42.77 0.004 0.023 6M2 
1.003 6617 2'4.77 0.011 115f7 42.81 D.004 0.023 ~ 

1.122 6171 27.71 0.031 6171 47.811 o.~ 0.045 7812 
1.133 62:!1 27.97 O.IXZ4 6221 ~.u 0,QOI 0.030 6355 
1.007 653e 24.16 0.020 6531 42.18 0.00! 0.024 6768 
\ .009 5547 24.1 0.01 6541 43.05 0,00! 0.02• 6730 
1.001 6006 24.72 0.019 6006 42.72 0.004 0.022 5soe 
1.oe2 5951 211.72 0.032 5151 46.18 0.007 0.039 7303 
1.001 5504 24.72 0.018 5504 42.72 0.00• 0.022 5519 
1.011 5607 26.17 0.021 !807 43.51 0.005 0.025 8012 
1.025 5131 26.l2 D.023 15839 43.71 0.005 0.02& 6168 
1.090 5195 20.92 0.030 5915 ce 52 0.007 0.037 713 
1.001 5507 24.73 0.018 5607 42.73 0.004 0.023 5546 
\ ,023 5827 25.M 0.022 5627 43.66 0.005 0.027 1086 
1.040 5722 2U9 0.025 8722 44.41 0.006 0.031 i·~ 

I.ODO 5!01 24.70 o.ou 5501 4l.69 0.004 0.022 ~ 

1.004 11522 24.71 0.01 1522 42 .16 0.004 0.023 6833 
l.018 5581 26.09 0. 6688 43.36 0.00~ 0.025 6857 
1.003 55\t 24.78 0.01 55 \ 9 42 .n 0.004 0.023 5626 
1.004 6621 24.79 0.01 5521 42.14 0.004 0.023 e.oo 
1.004 5522 24.79 0.01 5522 42.85 0.004 0.023 56l>7 
1.004 6522 24.79 0.01 5522 42.15 0.004 0.023 5'33 
1.004 1152\ 24.71 0.01 652\ 42.14 0.004 D.023 6827 
I . 6630 24.&3 0.011 5530 42.11 0.004 0.02.t 66<14 
1.007 6631 24.17 0.020 5539 42.98 0.005 0.024 5733 
1 .~ &111 24.74 0.0\1 551\ 42.n 0.004 0.023 5579 
1.~ 550\ 24.70 0.018 6601 42.n 0.004 0.022 5512 
1.021 66\ 6 25.21 D.02 5818 '3.58 0.005 0.028 5971 
1.018 5687 26.09 0.02\ 5517 0 .31 0.005 u.02t 5961 
f.000 5501 24 .70 0.018 1601 42.89 0.004 0.022 5507 
1.018 5519 25,\4 O.o22 6619 43.45 •.005 0.027 6033 
.lll l 6662 207 0.023 5682 -.3.16 D,••~ 0.028 llN 

1.014 6676 25.04 o.O'l 5571 0 .27 0.006 0.025 58'3 
1.003 5517 24.77 0.018 5517 42.81 0.004 0.023 55n 
1.003 5617 24.77 o.ou 5617 42.11 0.004 0.023 55n 
1.003 5517 24.77 0.01& 6517 42.11 0.004 0.023 esn 
1.250 6875 30.17 0.029 6875 53.35 D.007 0 ,035 8861 
1,014 6578 25.04 0.020 5576 43.27 0.00 0.026 5854 
1.003 5517 24.77 0.018 5517 42.8\ 0.004 0.022 5517 
1.003 5517 24.7 0.018 6517 42 .SI 0.004 0.022 5517 
1.006 5533 24.64 0.020 5533 42.94 o.oo 0.024 6754 
I M O 14'10 JI.OJ 0.1iMS &470 115.73 0.04 0.241 18160 
1.419 1245 37.02 0.1114 8245 63,98 0.038 0.20l lea.ID 
1.008 11542 24.68 0.020 5542 43.0 1 0.005 0.024 sn1 
1.000 5501 24.70 0.018 5501 42.69 0.004 0.022 5601 
1.002 551 \ 24.74 0.0\I 5511 42.77 0.004 0.022 56\I 
1.036 &eta 25.sa 0.025 5696 44.22 0.008 0.030 11447 
I 037 5704 25.11 0.025 5704 44.20 0.006 0.03\ 0472 
1 oeo 5630 ~.II 0.024 5630 45.24 o.ooe 0,030 1382 
\ .024 6632 25.29 0.020 5132 43.71 0.005 0.025 5~1 
, 004 5522 24.71 0.019 5522 42.15 0.004 0.023 5621 
1.000 5601 24.70 0018 ISO 42.61 0.004 0.022 5507 
\ 000 5501 24.70 0.011 550 42.81 O.ll04 0,022 5504 
1.014 sen 25.D4 0.020 $577 43.21 0.0D6 0.025 51126 
1.000 6502 24 .71 0.018 5502 42.70 0.004 0.022 5502 

.000 160 24.70 0.0\ 6501 42.81 0.004 0.022 5 
1.ooe 5544 ... n 0 01 6'44 43.02 0.005 0.024 67\9 
1.000 5501 24.io 0.011 650\ 42.H 0.004 0.022 5511 
1.001 5504 24.72 0.01• 5504 42.72 0.004 0.022 5529 
\ .030 1666 2S.44 0.023 116115 43.98 0.005 0.02t 1201 
1.003 5517 24.77 0.01 6517 42.1\ 0.004 0.023 11833 
1.000 5501 24.70 0.01, 5501 42.89 0.004 0.022 5521 
1.000 5502 24.71 0.018 5502 42.70 0.004 0.022 5511 
1.050 5775 26.U 0.027 5776 « .82 o.ooe 0.0>< 6715 
I.ODO 550\ 24.70 0.011 6501 42.69 0.004 0.022 5508 
1.001 6503 24.71 0 .01& 5503 4Z.71 0.004 0 .022 5530 
1.003 6515 24.78 0,0\9 5515 42.80 0.004 0.023 5581 
I.ODO 5500 24.7 0.016 5500 42.lla 0.004 0.022 6500 
1.170 11435 21.111 0. 0435 411.94 0.007 0.0311 7001 
1.001 5506 24.72 0.011 5506 42.72 0.004 0.022 5542 
I.ODO 6501 24.7< 0.018 5601 42.89 0.004 0.022 5509 
1.116 11131 27.56 0.035 1138 47.83 0.009 o.047 IOIS 
I .D ID 5551 24.IS 0.020 655' 43.12 0.005 0.024 571111 

m&ll• 0.241 11160 
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Table 4 

Vapor Recovery Calculations 

Calculatlon 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 ls 
calculated using Crane's Technical Paper 410 (Ref. 4) and Cameron Hydraulic Data handbook (Ref. 9) 

Calculate egujvalent lengths of pipe; 

a. Pipe run #1 

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

Item Description 

1 Entrance 
2 StraiQht Pipe 
3 Tee, branch 
4 Tee, run 
5 Elbow, 45 dea. 
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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Tablol 
Calt\llollaoi ol lhe-lmum Liquid T....i.rRnoH lmpooo4bylheprauu"' drop b- lho"'°"l __ _,dtl>ofodllty.._connoctlonlRof: 4' CAA 
H»1(d)(i} (contt.u.d): 

ifJRs,.om.11 

O-lplon: • • Piping 
Pipe ID: 7.ta (In) 

Equ)Alent LonQlh cf 
ptpo(fro-n Tobi.4o)' 417 O (IHI) 

0w .. --
COl4 

..,_..Mlrlur• 
CtlMI Welttot Donllt/ (lfcm UqMT...WRau V-Vel-trlc FloW p,_.0rop 
Coc!e No ... Tll>l• l) (l)ngl ~-G,....,1111• Ra:a M-v•ocnv (p',. NII fl) 

bl""" ......... """""' lmM 11 .... \ 

1 ACN ~ 0 095 5500 l . 00 eGl50 27.15 0.0N 

" ' Acti~on• 0123 5500 t .200 MOO 29.13 0.102 
3 p -·-...... O•~ 5 500 l.012 56ae 24.19 o. 
• Ad1oon'lr1l• 0.071 6500 1.000 5601 24.70 0.044 
5 c acetate •I ... m«• 0.076 6600 1.007 5636 24.ee 0.044 

• IPJn¥I Hcohol 010- n· MC• -rvlrn«Yl 0.071 5 500 1.ooe 5633 24M 0.048 
7 TH • ....,.,.lr!ll 0 071 6 500 1.001 r.503 24.71 0.044 

·~ Alcohol 0.077 5 500 1.002 1511 24.74 0.045 
I 11NZ -· 0.114 6500 1, 1175 :I0.17 0.103 

10 !ITX a.inne Tofu_.. Xv' .... mlwtunt f1°" BenztrM 0.131 5 500 1.250 een :IO 17 0.124 

I :~!= 
... .... O.OM 5,500 1.012 65118 24 99 o.os1 -· .. ·- 0,085 ssoo 1.012 5S6IS 2491 o.050 - -· 0.1113 6600 1 01' - 26.14 0.050 - 1\-l 0.074 5500 I .Oto 5555 204 0.044 

Aloobol - O.OM 6 5643 25~ 0.052 
15111\T Aloollal •f1·1 O.ot7 5500 l.CSfl 2Ut 0.063 
17 BPH -~PlllMlll• o.on 5600 1.000 

...,, 
24.70 0.044 

d I 
.... 0.131 6500 1.108 836& 21.!MI 0.101 
n-11u1 ... 1 0.131 6500 I . 6e 135& 21.55 0.101 

---¥, --TOllene 0.071 1500 6611 24.74 0.045 
ol.atM'I SoUtJOM 0.077 I IOO 1.001 66oe 24.72 0.044 

~ CCH ..,.,. 0.071 6 500 1.004 1622 2'-71 0.048 
23 CHA O.Ol:J >.500 1.012 5161 2".00 0.049 
24 Cl'IX ~ -- O.ltl 5 500 1.0to - 2U2 o.cao 

=IE 
0.011 s- 1.003 ll617 24.77 0.045 

et(miw_, o.- 5500 1 .~ 5521 24.82 0.047 
~ 0.011 1. 5512 24.7$ 0.00 

QitarobenztM 0."7 5 500 1.011 6511 2'.ot 0. 
21 ::RS 

~· 
a.on 5 500 1.002 6- 24.n 0.045 

" Tl. 0076 uoo 1.000 6500 24.70 o.044 
47 DOP 0019 HOO 1.000 5$00 24.70 0.044 
41 OPN 0078 1600 '· '"1 24.74 0.045 
49 llll 0076 5500 1.000 5601 24.70 0.044 
llOOOO ~~ rliRn.._. E,_. Mktw• 0.078 5500 1.000 MOI 24.70 0.044 
51 OMF fa'"""1'oklo 0.071 5600 1.oge 5633 24.84 0.045 
G20P5 ·- Elhor 0,071 5.SOO l.000 5501 24.70 0.044 
53 CPG ·--... 01....i 0017 5 500 1.001 l501 24.73 0.045 
"'OPx 

" ' l 
•I cill "" 0.112 5 500 l,l:lt 8193 27.11 0.119 

°' Of<F Oisllloleo -Food - U,'= o.500 5753 25.13 0.064 
et OSI! Olodl- SlnlaH fllJn 0.102 5 500 1.- 6753 26A 0.064 
57 DOZ Oodecorlo d-.. 0.077 s 1.000 6502 24,71 0.044 
Ill 008 •• 0.240 5 1.250 1175 »17 o~e 
Ill EAC ... 0.100 5 1.040 0120 2511 0.062 
50 EAi ... 0.077 6 000 - 24.71 0 .... 
II EEA 

E"wT ~tie 
0.017 s 1.000 24.71 0.044 

82ETG 0.078 6600 I 000 6500 24. 0 0 044 

:1 E"' Ac4to .. 0.119 6500 I 090 - 28.., o.~ 

E"' -Ill• 0.071 I 500 1.004 5622 24,79 0.04<! 

E"" - Elllnol 
o.oee 5 500 1.010 51&5 28.42 O,C57 

·~ Bonzmo O.tlll3 6 600 .012 6668 24.91 0.049 
-s7 Ell llutllnOI 0.071 1 .~ l .w• 6513 24.70 o.~ 
--ea - taft.nt- .... 0.071 0600 1.~- 11621 24. 711 0.045 -- ,--

N~ ... u.u~ 5500 1.02!! 11110 25.19 0.064 --:ro O.oa3 5500 010 6651 ..... 0.041 
--ti ~· G.122 5,500 1 .~ :1940 2U7 0.082 

0.078 ~ 1.000 6501 24.70 0.044 

E"'-- 0.011 5,500 1.001 f55<l6 24.12 0 045 
Illa- 0.078 5 .000 5501 24.70 0.0« 
Ph.,.,,.Rrl., D.D7t ' .000 6501 24,70 0.044 

~-.:. 0.076 ·~ 1.000 6601 24.70 0.044 
0.071 5.500 1.000 ~ 24,#\ 0.044 

71 EPR .. O.ote '500 1.070 5108 28.42 0.057 

' 1.005 !11131 24.83 0.047 
0.071 s~ 1.002 6511 24.7< 0.044 

• SolutiOrl 0.071 5 llOO 1.003 6617 24.7l 0.044 
AAIO/\OI 0.017 5 IOO t.oul 0508 24.72 0.044 .. D,071 5 500 I 003 6617 24.77 0.045 

~ GuollM lll4lr\dna Stocke: MY.Mae 0.217 5 500 l.250 6175 :I0,17 0.1118 
1$ GRP ~· Wend!Nt ~-t: Re!onM~ 0.217 5500 1.260 11175 :io.I 0. 911 
ISGAT MlnOLAulOll\CllWO 0.217 5 600 l.260 11175 :I0.17 0.1118 
17GAV as«tnn. Avkbon 0.217 65110 1.2fll 11176 '°·'7 0.1116 
llGC4 -oo:~od 0.217 5600 1.260 6175 :I0.17 0.1118 
HGPL 

_. ___ 
0.217 5500 1.250 11175 :I0.17 0.1118 

9'GSR -"' 0.217 5,600 1175 :I0.17 0.1116 
9l<rn•K ~ 0.010 5.600 1.000 6500 24.70 

.,__ 
02 HMX -fllbomnl 0,105 6,600 1.050 5775 25.U o.ogy 
93 HEP -Add u.078 5600 1.000 6501 Z4,ID O.Q44 
94 HTX leDUHDt .u i.o....-.1 0.077 I eOO r.504 202 0.044 
116 HP.II --en1(~laom .. 0. 109 1600 1.068 6819 2813 0.070 
llHXS Hooe- lall IM"*°l 0.142 5 600 I.•~ 8270 28 15 o.1oe 
17 HXO Hitt8Crio·Add o.o 8 5 600 1 000 5601 24.70 0.044 
NHXN Hex- OOl8 s 500 .020 8'10 25. 18 0.053 
elHEX -.wi latl ltomwt 0. 141 5 500 1. 160 5350 2U5 0.115 

100 HXG ..-eneQIVftnl 0.071 5500 1.000 1501 24.70 0.044 
IOI lf'H 

":~ ..... - . ..... .i 

0.071 1500 1.000 5501 24.70 0.044 
102 P• O,t2 uoo 1.061 5174 211.37 0.052 
1113 ~ 0.011 5600 l.OO:Z 5511 24.74 O.Q45 
104 llR$ - 0.019 5 500 1.1103 5517 z4 O.Q41 
05 MTT ..... ,... 0.122 5500 1.122 8171 2 .71 O.OM 

IOI MAL Mo Aloaltol!M-• 0.079 5600 llJ'J 8229 27 VI 0,059 
107 MAC Mo ·-- 0 s- 1.007 - 2411 0.048 
IOI MM Al O.Oll 6,fiGO 1.11011 !1647 201 0.041 
lll'l MAK Mo •m~~ 0 .076 6 500 l.001 r.508 24.71 0.044 
l lOMAM Me A~"' 0.115 5.500 I. 6951 211.n o.071 

~i'.~110!'4 
f'l'._-.0!09 r.i-~Flow 
(T•tol) Rote ........ , 111.Nn.A 

0.06e em 
D, 02 8393 
0.0~ 5881 
0.044 5505 
0.044 6415 
0.046 &637 
0.044 "°5 
0.041 5557 
0.103 84211 
o.124 9252 
0 05 6908 
0 686'1 
0 f5Ml 
0.044 6417 
O.CS2 -0.083 65e2 
0,11<4 11611 
0.101 ll44 
o. 01 1344 
0.041 56eo 
0.044 6530 
0.041 6603 
0.049 5120 
O.OIO 7410 
•• 045 561t 
O.G47 '611 
O.G4 551t 
1.1)$2 5972 -0.044 5500 
O.G44 5500 
0.00 5577 
• .044 550e 
o.- 5509 
0048 '610 
0.D<4 "°9 
0.045 6551 
0.119 9Cl4 
0.064 -1 
0.084 1661 
0 044 5611 
0211 12191 
0082 8543 
0.0« 6620 
0.8'4 6517 
0. 6500 
0.012 7$04 
0,041! 51)9 
0.067 8256 
D.041 5824 
0.046 ~ 

0.041 -· 
· ·~ •107 
0.04t 5'7111 
0.082 nol 
0.04• 6503 
0.046 1544 
0.044 -D.044 660e 
0.8'4 5610 
0.044 5514 
0.0S7 8255 
0.047 5671 
0.044 5520 
O.Q44 8517 
0.044 55211 
o,04 6576 
o.·~ 11610 
0.1911 11810 
O.IDI 11110 
O.IDI 11610 
0.1DI 11110 
O.IDI 11610 
O.tDI 11610 
o.- 6500 
O.Q57 en• 
0,044 "47 
0.044 5525 
0.070 8951 
O.IOI 5681 
0.D44 5505 

6031 
O. I 11182 
O.G44 5501 
0.044 r.507 
0.092 7419 
D.045 ~ 
0 .... l.805 
o.oa 7112 
O.Ofll 8365 
O.CMI 5756 
O.CMI 57:IO 
0.044 llll06 
0071 7303 
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111 MEE , ..... Tolt Elher MTBE1 
112 WllK IMtll> nuTYI Kllont 
113 M!l\J ·-- -~-· 
114 MEK •u- ·~-•Mono 
115 MHK .-116 MIK 1snn111V1 Ketone 
117 WMM •An'\-.ulal• 
111 lll'IA -119 llNS 
120 MPl • 
121 MRE 
122 PrN o1 ... m 
123 Nf!N en! 
124 N99 N1 oddwd Sol¥ent 

1 Tll~~ ... 1 .. ,.....,.1 
• 

13\ OAX Odint al /90mere 
132 ocx Odlnol al tlom•• 
133 OTX Octeno laU 1-
134 01W OI ,..,., No. 2 
135 OTO OI .. II: No. 2.0 
138 OfR Oii .. ll:No. 4 
137 •v OI lletNo. I 
131 •A 01 .,,t No. I 
13t L Oii -Crudo 
140 on-or...i 
141 .n Q I Mtac: l.ubricalnn 
142 ORL 01 WK Residual 
143 IOT0 01 Mioc:Tv~e 
144 PTY entane II llomt1a 
145 PTE .Une .. _,,.,m 
148 PIN PiitM 
147 Pl.0 - ... 
141 PGC G 
1'0 1AC ·~ Austill• mil 

1IO PAT - -.,,.1 
151 IPA ---152 P.AI. Alool>o1,,. 
IM PllY Pr .... .. _. 
154 IPX -r-nvclohlXIM 
155 PPG Pr-G1'1cd 
11111 PGN "' E!lit<-1'11 

=ii 
Pr-Tett1mw -... .... 
Tet'Mt.--M afYCof 

II Tlt'f Ttllt 
T'*-

~chlor 
.. nomm..mta aose .,,., 1" of oraio lso--1 --mine 

to 
ml onzwi• fll llom&f9l 

Td Pholonate 
T ""'"' 1 Uldooon• 

173 ,._....,,. Mcohol 
174 YAM ~-l• 
176 Xl.J( Off'to. mttl·, nar1.1 

2. cgroocro pcoyyo *oq 19 P·Vx•• tXn•n yttiogt; 
o, Hlgl>-ve!odty P-V ValYo p<t-• le\lilg: 
b. Cwgo tllll< P.1111.i .. p<._o 11t'Jn9: 
0. 80% or aow.tt P..VVtJve Pf•IU!I Selling: 
d. Hlghm Pr ...... °'"",.,.,,, Tenlc lo Fadlly COMecfion; 
t . Max Al'°"'8b4o Bock Pr-•• al Focllly C<nooodon: 

0.077 
O.ON 
0.091 
0.108 
0.077 
0,059 
O.OOll 
0.071 
0.079 
0.084 
O.Olli 
0.071 
0.078 
0.079 
0.079 
o.oeo 
0.082 
0.071 
0.078 
0.038 
0.017 
0.078 
0.088 
0.095 
o.-
0.078 
0.071 
0.078 
0.078 
0.084 
o.071 
0.078 
D.082 
0 .350 
0.310 
0.083 
0.o76 
0.076 
O.G97 
o.cm 
0 .091 
0.082 
0.079 
0 .078 
0.071 
0.083 
0 .078 
0 ,076 
0.081 
0 .0 78 
o.on 
0 01'1 
0,079 
o.on 
0.011 
0.105 
0.078 
0.077 
0.078 
0.078 
0.090 
0.077 
0.078 
0 .130 
0.083 

5 500 
5eoc 
5 500 
uoo 
5500 
uoo 
HOO 
HOO 
5 500 
5 500 
5 500 
5500 
8500 
5 500 
6~• 

5 500 
5500 
5500 
uoo 
uoo 
8500 
6,500 
6 500 
6600 
6500 
6,500 
uoo 
5500 
5600 
6 500 
6600 
51100 
HOO 
6600 
6600 
&600 
&500 
6,500 
• 600 
5,600 
5 500 
8 500 
5500 
5 500 
5 600 
5 500 
5 500 
5500 •.-
5 500 
15.500 
15.500 
6 600 
6500 
5500 
15.500 
0.500 
a~ 

51100 
5 500 
6.600 
5500 
5¥• 
s~ 

5 500 

l .50()>ol~ 
1.50 (p"9) 
1.20 (polg) 

~----0.~41~!(ptlg) 

o.n(pslg) 

1.001 
1.019 
1.02S 
1.090 
1.001 
1.023 
1.044 
1.000 
1.004 
1.0ts 
1.003 
1.004 
1.004 
1.004 
1.004 
1.005 
1.007 
1.002 
1.000 
l.0'21 
I.Oii 
1.000 
1.011 
1.011 
1.014 
1.003 
1.003 
1.003 
1.250 
1.014 
1.003 
1,003 
1.ooa 
1.540 
1.499 
1.ooe 
1.000 
1.002 
1.038 
1.037 
1.060 
1.024 
1.004 
1.000 
1.000 
1.014 
1.000 
1.000 
1,008 
1.000 
1.001 
1.03C 
1.003 
1.000 
1.000 
t.060 
1.000 
1.001 
1.003 
1.000 
1.170 
1.001 
1.000 
1.118 
1.010 

fot 

~ 

Des«f pdon: a· Piping 
Pipe ID: 1.tl(k\) 

Equlvatont longlh ol 
Pipe (ftom Tobie 41): 417.0 (feel) 

Owcvtlctlontoceor: 0.014 
&604 24.n o.044 0.044 5519 
Ge07 25.17 0.053 0.053 5012 
15838 2532 0.055 0055 6165 
5995 2892 0.074 0,074 71~ 
5507 24.73 0.045 0.045 6545 
5827 25.21 0.054 0.054 llOM 
5722 25.69 0.062 0.082 1538 
1501 24.70 0.044 0.044 5508 
5522 24.79 0.048 0.045 56J3 
5511 2'.09 O.C50 0.060 6857 
5519 24.71 0.041 0.048 5625 
5521 24.79 0.048 0.048 5600 
5522 24.79 0.046 0.046 '807 
5522 24.71' 0.048 0.048 11133 
5521 24.79 0.048 0.041 5827 
Ill~ 24.13 0.047 O.IM7 15184 
5539 24.17 0.041 0.041 5733 
6611 24.74 0.045 0.045 5579 
5501 24.70 0.044 0.044 5512 
11118 25.21 0.052 0.052 5979 
5587 25.09 0.052 0,052 5989 
5601 24.70 0.044 0.044 5607 
6ml 25.1 4 0.053 0.0$3 80)3 

5582 2A.97 0.0111 O.Olll 8199 
5578 25.04 0.050 0.050 5153 
5517 2A,77 0.045 0.045 6577 
5511 24.77 o.oo 0.045 5577 
5517 24.77 0 .045 0.045 5577 
6875 30.17 0 .070 0.070 118$1 
5571 25.04 0.050 0.060 &864 
5517 24.77 0.044 0.044 5517 
55 17 24.77 0.044 0.044 5517 
5533 24 ... 0.048 0.041 6754 
1470 3803 0.479 0.479 11150 
1245 37.02 0.402 0.402 18140 
5542 24.N 0.1148 O.Ooll 6777 
6601 2A.70 0.044 0.044 6501 
5511 24.74 0.044 0.044 5511 - 2&.51 o.oao o.oao 8447 
5704 25.61 0.081 0.081 14n 
6e30 28.18 0.058 0.059 8312 
6832 25.29 0.060 0.060 6151 
5522 24.79 0.046 0.048 M28 
8501 24.70 0.044 0.044 &&07 
8501 24.70 0.044 0.044 5504 
Mn 21.04 0.049 0.049 5129 
6602 24.71 0.044 0.044 5502 
6801 24.70 0.044 0.044 56oe 

~.~ D.048 o. 5719 
8501 24.70 0.044 0.044 5511 
5604 24.n 0.1144 0.044 5529 
5685 2M4 O.o:te O.Olll 6201 
0011 24.77 0.048 0.048 11133 
5501 24.70 0.044 0.044 em 
5502 24,71 0.044 0.044 8518 
5775 25.93 0.087 0.067 6795 
5601 24.70 0 .044 0.044 5508 
5503 24.71 0.044 0.044 5530 
5515 24.76 0.045 0.045 11588 
5500 24.70 0.044 0.044 5500 
6435 21.1!1 0.071 0.071 7001 
5506 24.n 0 .045 0.045 1542 
5501 24.70 0 .044 O.Ool 4 550ll 
8131 27,51 0.093 0.01'3 I015 
5556 2495 0 .049 0.049 5786 -. 0.479 18160 

COl\dudM: 
For tw oaf1]0- !he l\lgMl4 "''"*"'" ctop (Pen1"11t), lit_..,. ctop lo 

Pentano (ol lsomen) 0.411 pelg. rw., "'1en IKf<le<j to 11>1 back Pf"""'• • I Ila~·
ccnnodlon iruetnol oxCffd 80% ollhe piusuro oetlng of.,., P-VvalYo In 
11>1 cargo tanl< venting syttom. Thwelo<e, tl>o maxlm<lm 1li1owablo bock 
p<tsN'e 11th• oh«e fod lll' mllll nol txcood 0.72 ptlg- lo&clng win 
Pontono • I tie onulmum liquid wotlller rote (5,500 bbllllo). 
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Conrad C -~~4 THR\J C-~~7 
Calculatlon of Oyerf!ll Alarm Set Point 

(Cargo Tank No. 1 PIS) 

Recommended Overfill 
Alarm Set Point 

7 (inches) 
(below top of tank) 

Maximum (per tank) Cargo 
Loading Rate 

Minimum allowable time from 
alarm to overtlow 

Required volume above overfill 
alarm set point 

l' 

Capacity to deck at CL (17'-8" ABL) = 
Capacity to 7'' below dk at CL (171-1 • ABL) = 
Volume above alarm = 

= 
= 

= 

= 

Tank Length= 87 (feet) 

Tank width= 23.50 (feet) 

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

60 (sec) 

91 .7 (bbl) 

5278 BBL 
5168 BBL 
110.1 BBL RESULT OK 

·1 

-

.. Recommended set point of = 7 Onches) [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 TT at CL= 0.49 ~ 
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Conrad C-?.?4' TH RV C- c:>~7 
Calculation of Overfill Alarm Set Point 

(Cargo Tank No. 2 P/S) 

Tank length= 86.67 (feet) 

Tank width= 23.50 (feet) 

Recommended Overfill 
Alarm Set Point 

7 (Inches) 
(below top of tank) 

Maximum (per tank) Cargo 
Loading Rate 

Minimum allowable time from 
alallTl to overflow 

Required volume above overfill 
alarm set point 

Capacity to deck at CL {17'-8" ASL)= 
Capacity to 7" below dk at CL (17'-1" ABL) = 
Volume above alarm = 
••Recommended set point of 

= 

= 

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

60 (sec) 

91.7 (bbl) 

5258 BBL 
5149 BBL 
109.6 BBL RESULT OK 

7 (inches) (Based on 98% full tank] 

0 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 fl 
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Conrad c--=,~4 THRU C-c:JCJ7 
Calcylatlon of Overfill Alarm Set Point 

(Cargo Tank No. 3 P/S) 

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) 

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" ASL)= 

,. 

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

••Recommended set point of 

= 5,500 (bblJhr) 
91.67 (bbVmln) 

60 (sec) 

91.7 (bbl) 

4409 BBL 
4314 BBL 
95.1 BBL 

9.5 (Inches) 

*"Note: Or 98.5%, whichever is lower (to comply with 33CFR155. 775) 
Capacity at 98.5% = 4343 BBL 
Dist 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 -
B/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. ''~P3 Vapor Control Piping 
7. USCG CHRIS (Chemical Hazards Response Information System) Manual. 
8. 46 CFR 39.20-9, Tank Barge Liquid Overfill Protection - B/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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HIGH VELOCITY VENT VALVE FLOW CAPACITY CURVE I 
MODEL :. KSPA-6 
SIZE : 6"{180A) 
SE'ITING PltESSUAE: 1060mmAq 

VAL VE iNLE1 PRE:SSUFIE, nnmAq 
(1 mmAq ... 0.0014266PSI) 
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U. S. :Department of Homeland Security 
United States Coast Guard 

~ertifitate of ~probal 
Coast Guard Approval Number: 162.017/144/3 

PRESSURE-VACUUM RELIEF VALVES FOR TANK VESSELS 

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

GANGS BO-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, 1995, Korea Inst. of Mach. & Metals Test 
report #s 95139250, 95139250-1, 95139250 - 2, & 95139250- 3, dtd. August 7, 1995 and report 
dated December 19, 2000. 

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

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

*** BND *** 

THIS IS TO CERTIFY 1liAT the above named manufacturer has submiUed to the undersigned sotlsfactory evidence that the item specified herein complies 
with tho applicable laws and regulations as outlined on the reverse side of this Certificate, and approval is hereby given. This approval shall be in effect until the 
expiration date llereon unless sooner canceled or suspended by proper authority. 

GIVEN UNDER MY HAND TIIIS 17th DAY OF 
MARCH 2011, AT WASHINGTON D.C. 

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

Df PT. Of' tt•LAND SECURITY, USCG, COHQ.1003'1 
(REY.~1 
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