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Vapor Recovery Calculations 

I. VAPOR CONTROL 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 Working Pressure of Tanks: 
Max Cargo Loading Rate 
Maximum Discharge Rate 
VCS Cargoes: 
Maximum Vapor-Air Mixture Density: 
Maximum Vapor Growth Rate: 

8. General Description of Vapor Control Svstem: 

CONRAD ORANGE SHIPYARD 
H447,H448, H449 
2012 
TBD 

TBD 
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 
SeeAtt. 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 

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

(lbm/ftA3) 
(lbmfftA3) 

(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 Type II/III 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 (CAA) of the barge's Certificate of Inspection. Note that 
Table 1 is not intended to be an all-inclusive list and the CAA should therefore not be limited to these 
cargoes. Other cargoes with less restrictive or equal characterisUcs shall also be included on the CAA. 

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 BBUhr) 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 bbVhr 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 venUng system is 0.25 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 (1.02 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 33CFR155.775. 
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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)(J): 
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 #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 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)(J): 
See attached. 
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Vapor Recovery CalculatiOns 

Table1 Oeterminattoo of Vapor-Air Mixture Density & Vapor Growth Rate 

I 
I ! I Pressure Pressure 

Drop to Drop to 

Vapor-a"! I Air PVValve Factlity 

i "Vapor Mixture Vapor Max. Vapor I Equtvalent inVCS Connection 
CHRIS vcs Ltquid Press.@ Vapor Weight Growth Loading Volumetric Volumetric (See tn VCS (See 
Code /Name Type Category S.G 115 F SG Density Rate Rate Flow Rate , Flow Rate Table 3) Table 5) 

(psia) lblft•3J bbllhr) bbl/hr) (psig) (psi g) 
1 ACN Acrylonitrile ltl 4 081 5.00 1.80 0095 1.10 5,500 6050 6756 0.034 0.079 
2 ACT Acetone D 1 0.79 10.00 2 00 0.123 1.20 5,500 6600 8393 0.053 0.121 ·-· 
3 ACP Acetophenone D 1 1.03 0.60 4.14 0.085 1.01 5,500 5566 5881 0.026 0.060 
4 AND Adiponitrtle II 1 0.95 0.01 3.73 0.076 1.00 5,500 5501 5506 0.023 0.052 
5 AEC Ar!J.l'l.acatat~~ll isomer_& ___ .. _ 0 1 0.88 0 33 0.10 ... ..QQ?.§. __ 1,~ 5,500 ~55~- 5485 ___ 0.023 0.052 

-· n---- - - ----
0.82 --0.30 304 . 5,506 . 5637 ---

6 AAI-- Amyl Alcohol(iso-, n-, sec-. prima'l'l_ 1 0.079 1 01 5533• 0.024 o:oss 
7 ATN Acetonitrile Ill 3 0 78 0.03 1.41 0.076 1.00 5 500 5503 5505 0.023 0.052 
8 BAL Ben!YI Alcohol 0 1 1.05 010 3.73 0.077 1.00 5,500 5511 5557 0.023 0.053 
9 BNZ Benzene Ill 1 0.88 4.50 280 0.114 125 5,500 6875 B-420 0.054 0.122 

Benzene, Toluene, Xylene mixtures (10% 
10 BTX Benzene or morel Ill 1 0 84 7.30 2.80 0.138 1.25 5,500 6875 9252 0.065 0.147 
11 BAR Butyl Acrylate iso- n- Ill 2 0.90 0.60 4.42 0.086 1.01 5,500 5566 5908 0.026 0.060 
12 BAX Butvl Acetate all isomers) D -----)_,_~0,8_7 r--~ 4.00 0.085 1.01 5,500 5566 5867 0.026 0.059 
13 IAL Butyl Alcohol (iso-) D 1 0.81 0.90 2.60 0.083 1.02 5,500 5599 5843 0.026 0.059 
14 BAN Butyl Alcohol_ (n- D 1 0.81 0.50 0.10 0.074 1.01 5,500 5555 5477 0.023 0.052 
15 BAS Butvl Alcohol sec- D 1 0.81 1 30 2.60 0.086 1.03 5,500 5643 5994 0.027 0.062 
16 BAT Butvl Alcohol ten- D 1 0.78 2.80 2.60 0.097 1.06 5,500 5806 6562 0.032 0.074 
17 BPH Butyl Benzyl Phthalate D 1 112 0.01 10.80 0.077 1.00 5 500 5501 5518 0.023 0.052 
18 BAD iso-Butyraldehyde Ill 1 0.80 7.80 250 0.131 1.16 5,500 6356 6344 0.053 0.120 

-~ 

19 BTR n-Butvraldehyde Ill -~-~ 7.80 2.50 0.131 1.16 5,500 6356 6344 0.053 0.120 
20 BUE Butyl Toluene D 1 0.85 0.10 5.11 0.076 1 00 5,500 5511 5580 0.024 0~~ 
21 CLS Caprolactam Solutions D 1 1.02 0.05 3.90 0.077 1.00 5,500 5506 5530 0.023 0.053 

----43 CCH Cvclohoxanone Anolone Ill 1 0 95 0.20 3.40 O.o78 1.00 5,500 5522 5603 0024 0.054 
23 CHA Cyclohoxylamine Ill --- 1 0.87 0.62 3.42 0.083 1.01 5,500J 5568 5820 0.026 0.058 
24 CHX Cyclohexane .D 1 0.78 4.50 2.90 0.116 1.09 5500· 5995 7410 0.041 0.094 
25 CHN Cyclohexanol iO 1 0.95 0.15 3.45 0.078 1.00 5,500! 5517 5579 0.023 0.054 
26 CPO 1 3-Cyclopentediene dimer (mellen) jD 2 0.69 0.25 4.55 0.080 1.01 5,5001 5528 5677 0.024 0.055 
27 CMP p-Cymene ·o 1 0.86 0.11 4.62 0.078 1.00 5,500 5512 5579 0.023 0.054 
28 CRB Chlorobenzene Ill 1 1.11 0.80· ·us 0.067 1.02 5,500· 5588 5972 0.027 0061 
29 CRS Cresols Ill 1 1.05 0.08 3.72 0.077 1.00 5,500 5509 5546 0.023 0.053 
30 CUM Cumene 0 1 0.86· 0.60 4.20 0 085 1.01 5,500 5566 5687 0.026 0.060 --
31 lOA Oecaldehyde (iso- D 1 0.83 0.01 5.00 0.076 1.00 5,500 5501 5508 0.023 0.052 
32 OAL Oecaldehyde n- 'D 1 0.83 0.00 5.01 0.076 1.00 5,500 5500 5500 0.023 0.052 
33 DCE Docena D 1 0.74' 0.12 4.80 0.078 1.00 5,500 5513 5590 0.024 0.054 
34DAX Oecyl Alcohol all isomers Oecanol 0 1 0.83. 001 5.30 0.076 1.00 5,500 5501 5508 0.023 0.052 
35 OBZ Oeeylbenzene n- D 1 0.86 0.01 fs2 0.076 1.00 5,500 5501 5512 0.023 0.052 
36OM Diacetone Alcohol D 1 0.97 0.10 4.00 0.078 1.00 5,500 5511 5562 0.023 0.053 
37 DCH 1,1-Dicholoroe1hane Ill 1 1.18' 9.90 3.41 0.168 1.20 5,500 6589 10361 0.081 0.185 
38 DPA Oibutvl Phthalate (onho-/ -~- 1 -~QH~ __ 9.59 0.076 1.00 5,500 5500 5500 DO~ - 0.0~~ 
39 DEB Oiethybenzene .o 1 0.87 0.08 4.62 0078 1.00 5 500 -~5509 5558 0.023 0.053 
40 DEG Die!hylene Glycol 0 1 1.12· 0.01 3.66 0.076 1.00 5,500 5501 5506 0.023 0.052 
41 DEN Diethylamine Ill 3 0.71 1.00 2.50 0.083 1.02 5,500 5610 5864 0.026 0.059 
42 OBL Diisobulylene D 1 0.72 2.00 3.86 0.103 1.04 5,500 5720 6654 0.033 0.076 
43 DIK Oiisobutvl Ketone D 1 0.81 0.16 4.90 0.079 1.00 5,500 5516 5623 0.024 0.054 
44 DIP Diisopropanolamma Ill 1 0.98 0.01 4.59 0.076 1.00 5,500 5501 5507 0.023 0.052 
45 DIX Oiisopropylbenzene all isomers 0 1 0.86 0.03 5.60 0.077 1.00 5,500 5503 5527 0.023 o,~g 
46DTL Oimeth I Phthalate D 1 '---· 1.19 0.00 6.69 0.076 1.00 5,500 5500 5500 0.023 0.052 
47 DOP Dioclyl Phthalate _10 1 0.98 0.00 13.47 0.076 1.00 5,500 5500 5500 0.023 0.052 
48 DPN Dipentene 0 1 0.84 010 4.90 0.078 1.00 5,500 5511 5577 0.023 0054 
49 OIL DJQbenyl 0 1 099j 001 5 31 0.076 1.00 5,500 5501 5508 0.023 0.052 
50 DDO Oophen~l. DiEhen~l Ether Mixtures -=::JJ-0 __ 1---1 1.07 0.01 5.86 0.076 1.00 5,500 5501 5509 0.023 0.052 
51 DMF Dome!hyllormamide Ill 1 ----o.95 0.30 2.51 0.078 1.01 5,500 5533 5610 0.024 0.054 
52 OPE Di!>Danyl Ether D 1 1.07 0.011 5.87 0.076 1.00 5,500 5501 5509 0023 0.052 
53 DPG Oipropylene Glycol 'D 1 1.03. 007 4.63 0077 1.00 5,500 5508 5551 0.023 0.053 
54 DPX 1,1-, 1,2-,_1,3-Dichloropro~e Ill 3 1.16 6 30 3.90 0.162 113 5,500 6193 9034 0.062, 0 140 

-~55 OFF Distillates Flashed Feed Stocks D 1 0.75 2.30 3.40 0.102 1.05 5,500 5753 6661 0.033 0.076 
56 DSR Disttllates Straight Run ,o 1 0.73 2 30 3 40 0.102 1.05 5,500 5753 6661 0.033 0.076 
57 DOZ Oodecene (all isomers)_ 0 1 0 76 0.02 5.81 0.077 1.00 5,500 5502 5519 -~ 0.052 
58 DOB Dodecvlbenzene 0 1 0.86 4.70' 8.40 0.240 1.25 5,500 6875 12196 0.112 -·-a2s6 
59 EAC Ethyl Acrylate Ill 2 0.93 L~ 0.100 1.04 5.500 5720 6543 0.032 0.074 
80 EAI 2-Eihylhexyl acrylate Ill 2 0.89 0 02 6.35 0077 1.00 5,500' 5502 5520 0 023 0052 

t-----8_1 EEA 2-Eihox~ethll acetate D 1 
1---

0.97 ~~-~ 0.077 ~QO 5,500 5503 5517 0.023 0.052 
ETG Ethoxv Troglyco'i(crude D ~1 1.02 

-
. 0.076 ~5.50o 5500 5500 0 023 0.052 62 000 6.14 100 

83 ETA Ethyl Acetate _ID 1 0.90 4 50 3.04 0.119 1.09 5,500 5995 7504 0.042 0 097 
64 EM Ethyl Aceloacelale D 1 1.03 0.20 4.48 0.079 1.00 5,500 5522 5639 0.024 0 055 
85 EAL Ethyl Alcohol Ethanol Jo 1 0 791 3.50 1.60 0 086 107 5,500 5885 6255 0030 0 067 
66 ETB Ethyl Benzene -ffi--~ 1 0 87 r-~:m- 3 56 0 083 1 01 _5~ :-~5566 1--- . 5824 0 026 0058 

·-~ ·-· ---- -·-- --
--o:il3 0.12 3.52 0023 -- 0.053 67 EBT Ethyl Butanol 1 0 078 1.00 5,500 5513 5564 

68 EBE Elhyllert-bu!~l ether _ D . __ _1L__.Ql~ --~- 350 -0078 100 5.500 5521 5602 -- 0024' 0 054 
69 EBR Ethylbulyrata jD + 08~ 100t-~~~f---_!$ ~~- 5610 6107 0 028 0 064 

-- 70 ECY _E~~exane _ -~---t=- _ _1_ ___ .Ql:r____.9..~87r---o~~ _ J..!l.1 ___ 5_5~Q~ _ 5555.___ __ 5796 oo_~t----- 0058 
· 71 EDC- Ethylene dichloride . Ill -E 1 _ __1_?_Ell:.3£0 3.42 0.122 _.J..Q_8 ~~gg.- _ 5940t __ 7508 0.043 0 097 

72 EGL Ethylene Glycol Ill ==n 119 001· 2 21 0 076 1.00 5,500 5501 5503 0.023 0 052 

r-- 73 EMA EthyleneGiycoiButiEtherAceta~-=@=E= 1;_ 0941 oast--·!iS2 0.077 1.00 5,500 55_Qs 5544 0023 -~ 
74 EGY --~~eneGtycoiDiacelate D__ -+t-- 110 -i_§+J-_503_ 0076 1_00 5,500 550~~ 0023f---?052 r- -~is ei'E Ethylene Glvcol Phenyl Ether ~[)_ ____ ~ __ J_ __ _lo10 0.01 <18o 0076~ 00 5 500 __§_501 550~r--oo~4 _o o:~ 

r----r6 EEP Ethyl-3-e!hoxyproptonate iD Ht 0 95: 0.01 5 00 _o 076 1 00 5 tj.~ 5501 5510. 0 0231 . ~ 
77 EHX 2-Eth lhexanoi(Octan~-- lo __ _ ___ 1, :.:_~o84-'- 0021 -~~ __ oifsr 1_!J<\_i:5ao~ ·- 5592 - 5514~~ 0052 
78 EPR ElhyiProptonale ________ ___ ___;Q_~---·-_ll __ QBL._ ~~§!l 0086 107 ...§_~ao __ ~S[_ __ ~()~(JL____Q_Q§I_ ,_______ __ 
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Vapor Recovery CalculatiOns 

1
1

, ! 1 Pressure Pressure 
Drop to Drop to 

Vapor·alr Air PV Valve FacJh1y 
'Vapor I Mixture Vapor Max :Vapor Equivalent in VCS Connecbon 

I 
CHRIS VCS Liqu:d Press.@ Vapor Weight Growth Load:ng /Volumetric Volumetric (See in VCS (See 
Code Name Type Category S G 115 F 

1 
S.G DenSity Rate Rate ·Flow Rate Flow Rate Table 3) Table 5) 

(psta) ' lblf1"3l bbllhrl bbVhrl I (P.SI!ll i(psig) 

I I 

79 ETE __ !@.hyl T.9ilJE!-"" _ .. _ _ ___ D__ _ 1 0 88 0 28 4 IS 0 080 1 01 5,500 5531 5679 0.024 0.056 
a0 FAM Formamide D 1 · ~}3~}.9 -~~~~~00 ·-s~oo -5511 5Si6t----o:-o:23 · o.OS2 
81FMS FormaldehvdeSolution Ill 1 1.13 O.IS 103 0.076 1.00 5500 5517 5517 0.023 O.OS2 
82 FAL Fur1urv1Aicohol D 1 1.13 0.05: 3 40 0.077 1.00 5 SOO 5506 5526 0.023 0053 
83 FFA Fur1ural Ill 1 1 20 0.1S 3.31 O.Q78 1 00 5,500 5517 5575 0.023 0.053 

1--- -~~ Gasoline Blending Stocl<s Alky(ilt'!!___ [)__ _ 1 0.75 12.50 3.40 0.217 1 25 5 500 6875 11610 0.102 0.232 
· ·as GRF · Gasoline Blendina Stocks: Reformates D 1 0.80 12.50 3 40 0.217 1.25 5,500 6875 11610 0.102 o 232 

- ---~ ~&--- g:~£;~ :~~~~v• ----- -- %--- ---}-- ~;{ -¥t~ ;:~ ---~m ~ ;; {~~e-~~f~ - -H~~ -g~~g~ ~;;; 
BBGCS Gasolines:Casinghead D 1 067 12.50 3.40 0.217 1.25 5500 6·e7s 11610 0.102 0232 
89 GPL Gasolines: Polvmer D 1 0.75 12.50 3.40 0.217 1.25 5.500 6875 11610 0.102 o 232 
90 GSR Gasolines: SlraiQhiRun 0 1 0.75 12.50 3.40 0.217 1.25 5,500 6875 11610 0.102 0232 

f----9"'1+G~;;c~[gl)tcertne D 1, 126 0.00 317 0.076 1.00 5500 55oo 5500 0.023 0.052 
92 HMX Heptane (all isomers) D 1 0.68 2.50 3.45 0.105 1.05 5,500 5775 6779 0.035 o 079 
93 HEP Haptenic Acid 0 1 0 92 0.01 4 49 0.076 100 5,500 5501 5507 0.023 0.052 
94 HTX Heotanol all isomers D 1 0 82 0.04 4.00 0.077 100 5,500 5504 5525 0 023 0.053 
95 HPX Heptane all isomers) D 2 0.70 2.90 3 40 o. 109 1.06 5 sao --- S819 69Sa 0.037 0.083 
96 HXS Hexane (all isomers) D 1 0.66 7.00 3 00 0.142 1.14 S,SOO 6270 8561 0.055 0 126 
97 HXO Hexaonic Acid D 1 i 0.93 a 01 4.00 0.076 100 5,500 5501 5506 ~ --~ 
98 HXN Hexane! 0 1 __ ()!!_~~!)() 3.52 0.088 1 02 5,500 5610 60·~~ 0.027 0.063 
99 HEX Hexane all isomers) D 2 0 67 8.00 2.90 0.148 1.16 5 500 6380 8882 0.060 0.136 

100 HXG Hexylene Glycol D 11 0.92 0.01 1 10 0 076 1.00 5 500 5501 5501 0.023 0.052 
101 IPH lsophorone D 1 0 93 0 01 4 75 0.076 1 00 5,500 5501 5507 0 023 0.052 

f-----)02 JPF Jet Fuels: JP4 __ 0 1 · a 81 3.40 4 00 a. 124 1.07 5,500 5874 7499 0.042 0.097 
103JPV JetFuelsJP-5(Kerosene.heav0' D.. 1 082 0.10 400 0.078 1.00 5,500 5511' 5562 0.023 0.053 
104 KRS Kerosene D 1 0.81 0.15 4 50 0.079 1.00 5 500 5517 5605 0 024 0.054 
105 MIT Methyl Acetate D 1 0.92 6.10 2.60 0.122 1.12 5500 6171 7812 0.046 0.105 
106 MAl MelhviAJcohol Methanol) 0 1' 0.79 6.63 1.10 0.079 1.13 5,500 6229 6355 0.030 0.070 
107 MAC Methylamyl Acetate 0 1 0.86 0.33 4.97 0.082 1.01 5,500 55361 5756 0.025 0.057 
108 MM Melhvlamvl Alcohol D 1 0.81 0.43 3 52 o.oat 1.01 5,500 5547 5730 0.025 0.057 
109 MAK Methvlamvl Keytone D 1, 0.82 0.05 1.00 0.076 1.00 5,500 5506 5506 0.023 ~ 

1101\!AM MathyiAcrylate Ill 2' 0.95 4.10 3.00 0.115 1.1lB 5,500 5951 7303 0.040 0.092 
111 MBE Methyl Tert-Butvl Ether MTBE D 1 0.74 0.04 3.10 0.077 1.00 5,500 5504 5519 0.023 0.052 
112 MBK Methyl Butvl Ketone D 11· 0.81 0.97 3.50 0.088 1.02 5,500 5607 6012 0.027 0.062 

'--- 113MBU MethyiButyrale D 11 0.90 _1~~~~1 1.03 5,500 5639 6168 0029 0.065 
114MEK MethyiEthyiKetone D 11 080 4.50 2.50 0.108 1.09 5,500 5995 7135 0.038 0.088 
115 MHK Methvl Heotvl Ketone D 1 0.83 0.06 4.90 0.077 1.00 5,500 5507 5546 0.023 0.053 
116 MIK Methytlsobulyt Ketone D 11 0.80 115 3 45 0.089 1 02 5,500 5627 6096 0.028 0.064 
117 MMM Methyl methacrvlata Ill 2 0.94 2.02 3 45 0.099 1.04 5 500 5722 6538 0.032 0.074 
118 MNA Methvl NaPhthalene D 1 1 02 0.01 4.91 0.076 1.00 5,500 5501 5508 0.023 0.052 
119 MNS Mineral Spirits D 11 0.75 0.20 4.30 0.079 1.00 5,500 5522 5633 0.024 0.055 
120 MPL Morpholine Ill 1 1.00 -~1- 3~___g-~~~2 ~ __ 5588 5857 0.026 ____ 0.059 
121 MRE Mvrcene D 1 0.80 0.17 4.70 0.079 1.00 5,500 5519 5625 0.024 0.054 
122 PTN Naphtha: Petroleum D 1 · 0.74 0.19 3 50 0.078 1.00 5,500 5521 5600 0.024 0.054 
123 NSV Naphtha: Solvent D 1 0.87 0.20 350 0.078 1.00 5,500 5522 5607 0024 0.054 
124 NSS Naphtha: Stoddard Solvent D 1 ._Ql!! --~f---~ 30 0.079 1.00 5,500 _ _ 5522 ___ 5633 0.024 --~ 
125 NVM Naphtha: VM&P D 11 0.77 0.19 4.30 0.079 1.00 5,500 5521 5627 0.024 0.054 
126 NAX Nonane(allisomers) D 1 0.72 0.27 4.40 0.080 1.01 5,500 5530 5684 0.024 0.056 
127 NON Nonene an isomers D 2f 0 73 0.35 4.30 0.082 1.01 5,500 5539 5733 O.D25 0.057 
128 NNS Nonvl Alcohol all isomers) D 11 0.94 0.10 5.00 0.078 1.00 5,500 5511 5579 0.023 0.054 
129 NNP Nonyl Phenol D 1, 0.95 0.01 7.60 0.076 1.00 5,500 5501 5512 0.023 0.052 
130 NPM 1-, 2-NitrOPropane Ill 1' 0 99 1.05 3.06 0.086 1.02 5.500 5616 5979 0.027 0.062 
131 OAX Octane all isomers) D 11 0 70 0.79 3.90 0 087 1.02 5,500 5587 5969 0.027 0.061 
132 OCX Octano-1 (all isomers) D 1 0 83 0 01 4 48 0.076 1.00 5,500 5501 5507 0 023 0.052 
133 OTX Octane all isomers -----t'?-- :H 0.72 0.90 3 90 0.088 1.02 5,500 5599 6033 0 027 0.063 
134 OTW Oil, fuel: No.2 D 1 0 88 0.56 800 0.095 1.01 5,500 5562 6198 0029 0.066 
135 OTO Oil, fuel: No. 2-D 0 1 0 90 0.69 340 0.084 1.01 5,500 5576 5853 0.026 0.059 
1360FR Oil,fuet:No.4 D 1 090 0.15 340 0.078 1.00 5,500 5517 5577 0.023 0.0_54 

f----1370FV Oil,tuet:No.5 o 1! o.94 o.15 34o o.o78 1.00 5,5oo 5517 ss77 o.o23+----o~os4 
138 OSX Oil, fuel: No.6 0 1' 0 95 0.15 3.40 0.078 1.00 5,500 5517 5577 0.023 0.054 
139 OIL Oil, mise: Crude D 1 0.95 0.15 340 0.078 125 5,500 6875 6951 0.036 0.083 

140005 Oii,Misc:Diesel ------&---1--- 1L _ _(l90 1~ 340 0.084 _J_,Qtf--5,5!)01----~-~~1----·-~- _0026t- -~ 
141 OLB Oil Mise: Lubricating D 1 0.90 o. 15 1 oa 0.076 1.00 5,500 5517 5517 0.023 0.052 
142 ORL Oil, Mise: Residual D 1 1 02 0.15 1 00 0.076 1.00 5,500 5517 5517 0 023 0.052 
1430TB Oii,Misc:Turbine ~0 :-- ·-

5 
1r_· ~0 a637 ~~f--54~~01!2~~1~0~33~754 0.025 0057 -----,-« Prv- F>&nta-;;e(illli50n19rSY_________ · ------st" -- noo 2 5o o.350 1.54 5,5oo 847o 1815a+-----o249 a.567 

145 PTE Pentene (all isomers) 0 5· 0.64 24.95 2 40 0.310 1.50 5,500 8245 16640 0.209 0.477 
146 PIN Pinene D 1/ 0 86 0 38 4 70 0 083 1.01 5,500' 5542 5777 0 025 0.057 
147 PLB Polybutene ____ g_

0
. _ >-- 11 091 0.01 _ _I__QCJI-- 0076~()Qt----?-~OQL__5_~Q.1.l----· ~~ _ ~1- _ 0.052 

148PGC Po!vpropvleneGicot -1~-----o-iC 100 0076 1.00 5,500' 5511 5511 0.023 0.052 
149 lAC Propyl Acetate (tso- D _ 1 0.89 1 80 3.52 0 097 1 04 5,500 5698 6447 0.031 0.072 
150 PAT Proovl Acetate n- D 11 0 00 1 85 3 52 0 098 1 04 5,500· 5704 6472 0.032 0.072 

~! 1~ ~r~lcoh~Jiso-)____ D 1 0.79 3 oo 2 07 0.091 1 06 5,5a0T 5830 6382 0.031 o 070 
152 PAL PropyiAicohol(n-) D 1 o.aol -~~f---207 0.082 102 5,5001 -~~¥.___,SB51 0026 0059 
153 PBY Propylbenzene (all isomers) . D __ f--__ lL ~L--4#.'t-414 0.079 !Jl~\ _ _5,50_0 __ 25,E.__ 5628 0 024 0 055 
154 tPX i•o-Propylcyclohe~ane D 1~aol 001 -~1-- 0076 1 oo ~-~ -~ --oo2-:l- -O:OS2 
_155PPG_ ~leneGiycol D 1 1041 001 262 0076 100 ~~ 55041 0023 0052 

1---- 1SS%N·- Propylene Glycol Methyl Ether Acetate D 1' 092' ___ ()_I_C)-- 31! ~083~_()_1~~0()____ 5~~f--- 5_826T o 026 0.058 
1---1:.:;5;:;7-EP~n PropyleneTetramer ---~- 11 0291 002 100 0076 100 _ _5.5~10 5502 55021 0023~--'?c~ 

158 SFL Suffolane __ g._ ____ ]I 1 26! 0 01 ~4 --~1-- 1 00 5 50~ 5501 I~ -~-- -~ 
159 srv styrene . ___ '"' 21 _oX~ 360 ooa1 1 a1 ~.Q ~~-o_~ ____ ()056 
160 TTG __ ..I!_traethylene Gly~t __ _ lD __ ~-- 1 _ 1 20 0 .Q.l.l_6_70 _ a Q76 _1_ooc__5,50L-"~___5_5_1_1L 0 0231 o_~ 
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Vapor Recovery Calculattons 

I 
I I Vapor-a" 

lrressure 1 Pressure 
Drop to Drop to 

I I -vapor 
A~ PV Valve ) F acilily 

I Type 

M1xture Vapor Max Vapor Equ1valent in VCS 

1 

Connection 

CHRIS vcs Liqu1d I Press @ Vapor Weight GroW1h Loading Volumetric Volumetric (See tn VCS (See 
Code Name Category S.G. I 115 F S.G. Dens tty Rate Rate Flow Rate Flow Rate Table 3) Table 5) 

(psta) lblft'3) bbllhr) bbllhr) !(psig) i<psig) 
161 T_fj_N _ ~tr~dr_~~!~en~_ --

-·~- --- D -- f 0.97, 0.04 4.56 0.077 1gg 5,500 5504 5529 ---~i~f- -~-~ -----1~ TOL Toluene 
0--. os7i 1 50 J-14 -o:091 -1:03 - 5,500 --5665 ---6201 

163 TCN 1 2 3-Trichloropropane II 3 1.39 0.15 5.60 0.079 1.00 5,500 5517 5633 0 024 0.055 
164 TCP Tricres I Phosphate (less than 1% of orthc D 1 1.16 0.01 12.69 0.077 1.00 5,500 5501 5521 0.0231 0.052 
165 TEB Triethylbenzene D 1 0.86 0.02 5.60 0.077 1.00 5,500 5502 5518 0.0231 0.052 
166 TEN Triethylamine II 3 0.73 2.50 3.49 0.105 1.05 5,500 5775 6795 0.035 0 079 
167 TEG Triethvlene Glycol D 1 1.12 0.01 5.17 0.076 1.00 5,500 5501 5508 0 023 0.052 
168 ~~- Trieth.}if~~at.L_ ____ D ______ ! 1.07 0.03 -~2~ r-!2P77 1.00 5,500 5503 ~:53.!J 1-_ll_.Q~~-- Jl~~ --;69 TRE Trimethylbenzene(all isomars) · D 1 -·o:a9 --0.14 420 0.078 1.00 --5.500 "-s515 5568 0.024 0.054 
170 TRP Trixvlenvl Phosphate D ___ 1 1.16 o~g ~? 0.076 1.00 5 500 5500 5500 0.0231 0.052 
171 THF Tetrahydrofuran Ill 1 0.89 6.50 1.35 0.090 1.17 5 500 6435 7001 0037 0.084 
172 UDC Undecene D 1 0.75 0.05 5.32 0.077 1.00 5,500 5506 5542 0.023' 0.053 
173 UNO Undecyl Alcotnol D 1 0.84 0.01 5.94 0.076 1.00 5 500 5501 5509 0.0231 0.052 
174 VAM Vinvl Acetate Ill 2 0.94 5.80 2.97 0.130 1.12 5,500 6138 8015 0.0481 0.111 
175 XLX Xylenes (ortho- meta- para-) D 1 0.89 0.51 3.68 0.083 1.01 5,500 5556 5786 0.0251 0.058 

max: 0.350 1.54 max= 0.249 0 567 

Notes 1. The above data is sourced from tho USCG CHRIS Manual (Ref. 7) & from various manulacture(s MSDS's. 



Table 2 

Vapor Recovery Calculations 

Calculation of Maximum Liquid Transfer Rate as Imposed by theCa pacity 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 equivalent lengths of pipe: 

a. Pipe run #1 
Description: 

Pipe size, nominal: 
Pipe ID (inches): 

Item Description 

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

Sum (pipe run #1) 

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

Item Description 

1 Straight Pipe 
2 Sudden Contraction (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 53.0 
8 2 40.0 
8 1 14.0 

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 8.0 

Total 
Equivalent 
Length 
(ft) 

23.3 
53.0 
80.0 
14.0 
0.0 

170.3 

Total 
Equivalent 
Length 
(ft) 

3.0 
8.0 

11.0 

B 



hbt. l Calculation of Mulmun Liquid Trwn•l•r Rat.. as lmpo••d by the C•paclty of Eh• Cargo Tank Venting Sv-t•m (Continued) 

A Calcu/aN 'K(YUrt ctrop ysmg D,accv'c "'ua an 

CN 1Auvlon1nle 

lA"""'" 
.CP 

1--- 1'1!0. IA<fioomtnle 

.;Jr·~· 

I
f-
1-

f--
1-
I
I-

a.\R. •. n·J 
·BA cetatelall ioom"'l 
'tAl lcoh" lioo-l 

iBAI ''"'" ln-l IBAl 
!BAl JoQho (lert·l 
!BPI enzYI 'ha.alate 

;. 

~ lal ioomml (0e01nol) 

'' Ea.er M;'"'"" 

IDB 

EBT • Butonol 
•• ;ee 'iert·bu1Ytett>er 
~~ EBR 

• 
91 

L. 9! 

IHM !Heptane 
IHEP 

ieune C~l 10om«• I 
imomoAc1d 

---1- ~~----. 

... 

. ·-1--

1-

I.QI! 

"!!I 

,,-; 

"" 301 
~SOl 
.SOl 
.soo 

'' 

1-

-

.00 
co 

.~ ,..., 
~ooJ 
.od 
oo: 
011 

:I 

---

117! 

j 
55 
Sl ., 
55 

---·· 

lflaLom.U 
~~~~~C:_!Don. 6~ brancl'l at p.v vat\! I! 
[.'.,~ 6.07 (in) 

~~;;.; (toble 
~~~)_:_ 11.0 (feet) 

~~::~ fricbon 0 015 

002 556< II! 588' 
0 150' !65 

~~--~ f----~ -- ~9! -----':c~~-1 --W,:I---{:{1 
0 . ..,. 

o N 
0 .... ,, 

0 925: 
0 590! 

--

iiiiii 

lOci 
l.iiOl 
1.005 

0.01 
001 

:m --- _Ol· 

5116: 

----

.iiOO __ 

.iiOO 

.191 

.. 

fDO: 
fOOc 
f'oO< 

.00< 
100( 

: 
.040 

).01 

).02 
).01 
).01 

o.o· 
0.0 

0.011 
0.0 
0.011 

1501 0.0 

"' 0.0<1 

175
' 1 ---- 1- ~-~~ 1-- !so: 

5566 
0.0 

a. 
0. 

687! 
57: 
550: 

~ 

588! 
550 
551 
55' 

~ I-- -ii - 1--- ~: 
25( 

2sc 0. 
25( - -~ 
~ sso 1- -~-~ ~~I 

t--· 

'" 
!.61 

42 
45. 
43 

I 

.... 

-- - --

0.00 

1-

··-~ -J.OC! 0. 

+----~ --Wc --1Hi --% itt-· 

0 
0 
0 ~·,_ 

+l 
. --+\'~~ 

--- };, 
:m 

i-- iH -~;ij 

·Po 6! ~-~ 

9 



1D 
11 

mv-
lFR 

OFV 

~-; 

e1hv •m'li Kevtono 
e1h1 ..,.,.o1e 
elhl rert-llulyj E1her (MTB_E) 

"""''...... ,; .. ........ 

11101~•..,..•> 

-~~ 
OJel: 

""'' ... ,,: 
2-c 

.4 

c.!_ 

< ;somen) 

..... 
tGiyool 

'.!!_ ..... , 
tAcel>lo 

LDI 

f---- --

~r--- --. 

-=~-----

5506 
951 

- --- I -ii. --

55 

551l 
550_1 

f;i-.. 
55 .. 

55DI 

"' 25.: 

25 -· 

D19 

5639 
5995 

_5501 
5627 

6" branCh al P·V vaNe 
6.07 {In) 

111l (feel) 

D 015 

,---

D.< 

D.005 
;62] 

--· 

---· 

':::~ ~ il!l~:~~~o~~>~~~~-~----~--~~---~~~-~-~~.~~~-~--~~~-~-~~~rf'_ ~-~~---Ja~f~-~~~~~3i~ff-~-~~~IE~~~~~Im~~~ ' •iit- o: 
!.OD D. 
1.60 0. 

~ 
~ ~~ 

ndoceno 
ndecyOAicDhol 
•nvtAcela_~ 

Grutest pre .. ure drapta P-VvaNe. 
High velocity P·V valve pretsure nrting: '----'~"-~""'~'::::: 
VaNe urang • prnsure drap In plpng • 
S.ck Pl"tiSure ifi"CCI•ect by P-V '<lelve @ 1\lghesl taw rate 
Total back pre11ure lmpased on elf go lanll by venllrlg 
Mu 4nign working presautt af tanltt.·. 

B. Check yeswm rcljnjnq FApacity at mp•tmum djpgbwge @le· 
Opening vacuum setting fDf PV Valve· 
Maxinum di1charge rat. (lolel): 
Conesponding vawurn at mu chcb!llge rate· (see 
anacbed PV valve low c1paaty curvej 

1.7! (paig) 
0.77 (pa1g) 
L02(polg) 
3.00 (psiQ) 

0 5 (psig) 
4300 (bbllhr) 

o 51 (psig) 

_6435 64: 

-"~ ··~ 
~ ··D~ 

Pentane (all .somers) 

OK 

402 ~;fm 

1.94 D. 
O.DD5 1542 

1.69 -~ 15D9 

~ ~ .. _,_. 

mo.- o.m ,.,. 
elm• 1699 

mJih• 281!6 
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Table 4 

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 equivalent lengths of pipe: 

a. Pipe run #1 

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

Item Description 

1 Entrance 
2 Straight Pipe 
3 Tee, branch 
4 Tee, flow 
5 Elbow, 90 deg. 
6 Elbow, 45 deQ. 
7 Valve, Gate 
8 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 1 190.0 
8 2 40.0 
8 7 14.0 
8 0 14.0 
8 4 11.0 
8 1 8.6 
8 1 50.0 

Total 
Equivalent 
Length 
(ft) 

23.3 
190.0 
80.0 
98.0 

0.0 
44.0 

8.6 
50.0 

493.9 

11 



Calculation of the Muimwn Liquid lnw'l•lllf Ral• •• lmpo .. ·d by th• p,..s.u,-. drap birfw'Hn tiM mo•l r~~mot• taniiWid 1he facility v.por connK'tion (R•f: -41 CFR 
l!.30·1(d)(l) (c.ontlnu•d): 

C;tlculate prenqe rt-op Y'!OO acy 1 CQ\Ia on 

·--··-; rx 

[)(J 

IlEBE 
t!EBR 

IO!EC 
!EDC_ 

o{ollioome"l 
<[ooo-,n-.ue-.onma"l .......... 

len.M,AJcol>of 
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"""'""· 
lulyl rofuone_ 

!l,t-. ,2·, 
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, .. .,. .. _ 

Tri.mc>Utrudo) 
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llerl·bulyl oller 
lbulynlo 

'urfur,I,AJcol!q 
FA 'urlurol 

;.,•••• Blencl_ng Stod<o: AJkylot" 
;•soline Bien~ • 

I"Pipmg 
798 (in) 

49l.9 (feel) 

0.01• 

I 
Rate • ~~~Of Volumetric Flew ~~.essurt Drop 

iVaporG< ..... Ralo ~~~rl ~ Volodly r:~~~~ Ot) 

--

I. 
~-----·- --- ·-- ---- ---- g -------

1-- -- 1-- --

g,l 
o; 

lO. 
581 30 . 
• ., 30. 

- '"' _,,_ 

·-D.' 
_0. 
_0.• 
_0.1 

-- ~- --

,.,. 

---57! 
----- , _____ r' 

D 

-: 1--c· ---'-~ 

--- ' i ------ ~~i~-- --iU~I-a:~~~+-- ~~r~ ---- 179 

He uno (all ioome..) 
Heuonic.\cid 

100 IXG He•vte~~oJ_b 
I 01 I 'H loaph<xono 
102 IPF -"' Fuolo: JPc±.. 

Methyl Acetate 
Methyl Alcol>ol (Melhonof) 

-
--- 1--

·~ 
, ... 
•0!1 

~::L.. --~ 

'" --~:!----.~~·----~.·-~:~ ~~ 

136 

,., 
_._ 

I '"' 0 105 
!29 0 -~ ~f- ~ 536 0 

''" 
__. 

·-ft~ "' 
002 ~~j ,,- --~ :~; ____lli 
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!MBK lelh~ """' K.oone 
iMBl 
IMEK lelh" EDivl Kel""" 
IMHK lelh" Heplyl Kelone 

• 
ll4~ 

ISV 
ISS j S~venl 

NM 
""n !som<trs) 

ON """ isomers) 
INS ~""" ~cohol (II Isomers, 

INP n-.1 ""'"' 
IPM 
lAX lane I !oomon} 

OC< lan• I isomers} 
T~ '"' ! ;mers} 

~~ f~ ~!0~:--
IIC: Cnl• 

OS isc: :lios" 
LB ! .. : 

! 
I 

oioo, ... Giyeol 

-1----

ou 

101 
017 
081 

0.1 

08E 

~07! 

.071 

,SO( 

'~" 

:sO( 
,SO( 
,SO( 

~- ~-· 1·--

fi(lesstlln1%ol0<1ho 

ielh,amns 

lelh"Ph-all 

t-- TH --1-- - 100 1 ---~ -'; ~ 
11 ~decone 

UN ~de~~~hol SOO 
VA lnyt Ace<oto SOO 

2. Cemparc wes•w• tap lp P-Vye!ye grcstyrt uttjnca· 
1 ~"'·velocity P-V VaNe presswe setting: 
b. Cari(l link P·V Vllve presaure aettng: 
c. 80% of lownt P:Y Valve flres&lll Setting. 
d. 1-ijj\est Pressure Drop l'rom Tank to Facility Connection: 

e. Mn Allowable Back Pre.;111e a1 F1callty Connection: 

500 

1.50 (psigl 
1.50 (psig) 

~----l~4:!~~~~:::: 
Q.6ltpalg) '"' 

1.01 

··--

566! 

Conclusion: 

~ 
1.95 

0. 

>~OS 
0. 

1-~~-

5820 
5502 
S50 
S71 

'""J 

181 

For lhe carQQ 'Ni!h the highest presru.n chp {Pentane), lhe pre~o~~.n ctop is 
Pentan• (all isamers) O.S7 p&iiJ. This, Men added to the back preuure .. the flctllty v•por 

connection must not exceed 80% of lhe preHLI'e setting of »ny P.V valva in 
lhe c•IJO tlflk venting 1ystem. TharaiOI'e, lhe m;uimum allowable bac:k 
PfHII.IIil' at lhe shore facility moel not erc:eed 0.63 ps1g \'~han lo.eclng ~lh 
Pentane at lhe maximum liquid b'anster rete (5,500 bbiJhr). 
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CONRAD ORANGE SHIPYARD 
H447,H448,H449 

Calculation of Overfill Alarm Set Point 
(Cargo Tank No.1 P/S) 

Tank Length= 87 (feet) 

Recommended Minimum Overfill 
Alarm Set Point: 

7 (inches) 
I'-

(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" A BL) = 
Capacity to 7" below dk at Cl (17'-1" ABL) = 
Volume above alarm= 

Tank width= 23.50 (feet) 

l 

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

60 (sec) 

91.7 (bbl) 

5315 BBL 
5203 BBL 
112.2 BBL RESULT OK 

-

./ 

**Recommended set point of 7 (inches) [Appx. 98% full tankj 

**Note: Or 98.5%, whichever is lower (to comply with 33CFR155. 775) 
Capacity at 98.5% = 5235 BBL 
Dist from TT at CL = 0.49 ft. 

15 



Recommended Minimum Overfill 
Alarm Set Point: 

7 (inches) 
t'----

(below top of tank) 

Maximum (per tank) Cargo 
Loading Rate 

Minimum allowable time from 
alarm to overflow 

Required volume above overfill 
alarm set point 

CONRAD ORANGE SHIPYARD 
H447, H448, H449 

Calculation of Overfill Alarm Set Point 
(Cargo Tank No.2 P/S) 

Tank Length'" 86 67 (feet) 

Tank width= 23.50 (feet) 

l 

5,500 {bbUhr) 
91.67 {bbVmin) 

60 {sec) 

91.7 (bbl) 

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

5295 BBL 
5183 BBL 
111.8 BBL RESULT OK 

:--

''Recommended set point of 7 {inches) [Appx. 96% full tank] 

''Note: Or 98.5%, whichever is lower (to comply with 33CFR155. 775) 
Capacity at 98.5% = 5215 BBL 
Dis! from TI at CL = 0.49 ft. 

16 



Recommended Minimum Overfill 
Alarm Set Point: 

9.5 (inches) 
.......... 

(below top of tank) 

Maximum (per tank) Cargo 
Loading Rat e 

Minimum allowable lime from 
alarm to overflow 

Required volume above overfill 
alarm set point 

CONRAD ORANGE SHIPYARD 
H447,H448,H449 

Calculation of Overfill Alarm Set Point 
(Cargo Tank No. 3 P/S) 

Tank Length= 
Trunk Length= 

Tank width= 

l 

86.33 (feet) 
46.33 (feet) 

23.50 (feet) 

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

60 (sec) 

91.7 (bbl) 

Capacity to deck at CL (17'-B" ABL) = 4427 BBL 
4328 BBL Capacity to 9.5" below dk at CL (16'-10.5" ABL) = 

Volume above alarm= 99.5 BBL RESULT OK 

-

''Recommended set point of 9.5 (inches) [Appx. 98% full tank] 

''Note: Or 98.5%, whichever is lower (to comply with 33CFR155. 775) 
Capacity at 98.5% = 4361 BBL 
Dis! from TT at CL = 0.62 ft. 
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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. P-03 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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540 mrn Aq = 
0.77 psi 

CONRAD ORANGE SHIPYARD 
HULLS H447. H448, H449 



CONRAD ORANGE SHIPYARD l 
HULLS H447, H448. 1-1449 

FLOW TEST FERFORM~D ON EOUIP~IENT 

FLOW CAPACITY CURVE CRAP!! USING AIR, AT TEMP T= 15 6'C ~ND 

AMBiENT PRESSURE P= 1.0JJ2 KG/012. 
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TANKTECH 
TITLE f!fCII VELOCITY VACUUM RELIEF VALVE I 

-----------------~---

KSPV TYPE I 
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U. 5. Department of Homeland Security 

United States Coast Guard 

QCertifitatt of ~probal 
Coast Guard Approval Number: 162.017/144/3 Expires: 17 March 2016 

PRESSURE-VACUUM RELIEF VALVES FOR TANK VESSELS 

TANKTECH CO., LTD. 
#1506-2 SONGJEONG-DONG 

GANGSEO-GU 
BUSAN 618-270 

KOREA, REPUBLIC OF 

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. 

*** END *** 

THIS IS TO CERTifY THAT the above named manufacturer has submilled to the undersigned satisfactory evidence that the item specified herein complies 
with the applicable laws and regulations as outlined on the reverse side of this Cenificate, and approval is hereby given. This approval shall be in effect until the 
expiration date hereon unless sooner canceled or suspended by proper authoriry. 

GIVEN UNDER MY HAND THIS 17'h DAY OF 
MARCH 2011, AT WASHINGTON D.C. 

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

DEPT. OF HOMElAND SECURITY, USCG, CGHQ-10030 
(REV. 3~3) 
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TERMS: The approval of the item described on the face of the Certificate has been based upon the submittal of satisfactory 
evidence that the item complies with the applicable provisions of the navigation and shipping laws and the applicable regulations 
in Title 33 and/or Title 46 of the Code of Federal Regulations. The approval is subject to any conditions noted on this Certificate 
and in the applicable laws and regulations governing the use of the item on vessels subject to Coast Guard inspection or on other 
vessels and boats. 

Consideration will be given to an extension of this approval provided application Is made 3 months prior to the 
expiration date of this Certificate. 

The approval holder is responsible for making sure that the required inspections or tests of materials or devices covered 
by this approval are carried out during production as prescribed in the applicable regulations. 

The approval of the item covered by this certificate is valid only so long as the item is manufactured in conformance 
with the details of the approved drawings, specifications, or other data referred to. No modification in the approved design, 
construction, or materials is to be adopted until the modification has been presented for consideration by the Commandant and 
confirmation received that the proposed alteration is acceptable. 

NOTICE: Where a manufacturer of safety-at-sea equipment is offering for sale to the maritime industry, directly or indirectly, 
equipment represented to be approved, which fails to conform with either the design details or material specifications, or both, as 
approved by the Coast Guard, immediate action may be taken to invoke the various penalties and sanctions provided by law 
including prosecution under 46 U.S.C. 3318, which provides: 

"A person that knowingly manufactures, sells, offers for sale, or possesses with intent to sell, any equipment subject to 
this part (Part B. of Subtitle II ofTitle 46 U.S.C.). and the equipment is so defective as to be insufficient to accomplish the purpose 
for which it is intended, shall be fined not more than $1 0,000, imprisoned for not more than 5 years or both." 
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