KIRBY INLAND MARINE

CARGO TRANSFER PROCEDURES
FOR THE BARGE

KIRBY 16825

PLEASE NOTE:

FOR PROPER VALVE ALIGNMENT AND SAFE CARGO
TRANSFER GUIDANCE, PLEASE REFER TO KIRBY
MARINE TRANSPORTATION’S CARGO HANDLING
PROCEDURE MANUAL AND FOLLOW THE KIRBY
TRANSFER PLAN.

IF YOU NEED A COPY OF THE PROCEDURE MANUAL,
PLEASE CALL THE KIRBY DUTY LINE (713) 435-1618 OR
(713) 435-1925 BEFORE CARGO OPERATION.

After discharging, using pumps, make sure to flare down completed pipeline from
dock to discharge valves at pumps to 0 PSIG before disconnecting.

Notify the Officer of the Watch (OOW) or Supervisor if it is not possible to achieve
0 PSIG on the barge pipeline.

See drawing on next page

LG — High Pressure — Kirby 16839
Revised 4/03/19
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SECTION 155.750 (a)(1):

CHEMICAL INFORMATION

This section complies with 33 CFR 155.750 (a) with regard to the chemical information provided
for the following liquefied gases:

BUTADIENE

BUTANE

ISOBUTANE

BUTYLENE (Butene)

ISOBUTYLENE

LIQUIFIED PETROLEUM GAS

PROPANE

PROPYLENE

MISTURES OF THE ABOVE (excluding any mixtures containing butadiene)

The information in the following pages for each cargo is represented jointly in the following
manner:

1. Data sheet from CHRIS Manual and Chemical Data Guide (CDG)
2. Tables of vapor pressure and temperature data from Matheson Gas Data Book.
3. Graph of vapor pressure vs. temperature from Matheson Gas Data Book.

The information in these procedures will assist the PIC in determining chemical properties for
personal protection, response, etc. as well as to provide needed guidance on
pressure/temperature relationships and load limits.

The Material Safety Data Sheet (MSDS) is the most accurate source of information for the
particular cargo involved in the transfer. For example, all generic sources in CHRIS, CDG, etc. will
state that butadiene must be inhibited, but only the specific MSDS for the butadiene involved in
the transfer will state whether or not it actually is inhibited. This is critical, and mistakes have
been made in the past when the PIC does not check the MSDS for specifics.

Under the “Right to Know” laws, the PIC has a right to ask the terminal to view the MSDS. Do
so!

LG- High Pressure
Revised 4/03/19



[PROPYLENE MATHESON GAS DATA BOOK TABLE OF VAPOR
PRESSURE AND TEMPERATURE DATA INSERTED HERE]
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BUTADIENE

Sysosyms— Blethylane; Bivinyt; 1,3-Buladiens; alpha, Usited Natioan Numb 1010
gamma-Butadiena; Divinyi; Efythtens; Pyrrolylene; —
Vinyl ethylens

CHRIS Codes, o sy, B

Formuls—CiHe, or CHy = CHCH = CHy -

Befliog Polnt . ——=4'C ___24°F

Appesrance-Odar—Coloriess gan o liguid: mild, g S
aromatic oder Preexiog Poln.....onivecrsmn —=II8°C __—184°F

Spectflc Gravity—0.62 gt 20°C (a liquid) ‘C F

Vapor Prasure 30°C (63'F) (amHg) ... ATED_

Chemical Famlly—Linssturated hydrocarbon ey i e

Vapor Pressure 45°C (115°F) (paia) P | 1

Pollution Category—UBEFA MO Qs Vapor Desslty (Alr = 1.0)
Applicshls Bylk Reg. 46 CFR Subchapter ........ J o B Solubliity In Water ...........

FIRE & EXPLOSION HAZARD DATA
Grade—Ligqualled Flammable Gas (LFG)
Ehecrical Group—8

Genaral—Unless flow ol gas can be stopped, axlinguishing a butadiens lire may permii accumulation of an

explosive concaniration of vapor, and subsequani explosion or re-flash, Fire may cause violent rupiure of
Lank.

Flash Polat 'F)..... . —106

Flammable Limits.. 2010 11.5%

Anlolpjﬂlnl Temp. U'F) . . B42

E: g Agents. Stop flow of gas; CO,, dry chemical, waler fog

Speelal Fire Procedures .. ... Keap buming lanhk and adiacent tanks cool with & water spray. Wear full
protective clothing nnd sdf-conmmw bresthing apperatus

HEALTH HAZARD DATA
Health Hazard Rotings Odor Toreshold (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
14,1 sbove 1000 unevaligble 1000

General—Suspacied carcinogen. Liquid or cold gas may cause skin ar eye injury similer to frostbite,

Symptoms~—|nhalation: dizziness, headecha. Skin contast: frosibitien areas will appear white. Imliating to eyes
and respiratory (ract.

Short Exposure Tolerance—8.000 ppm was found endurable for 8 hours with enly sfight initation of the eyss and
upper resplratory tract,

Exposure Procedures--Vapor—ramove violm to fresh air; if breathing stops, apply ariificisl respiration. Skin or
eye contact—remove contaminated clothing and gently flush alfected arees with water for 15 minutes,

Protect trostbitten arsas rom elwasiona and mechanica! damage. DO NOT RUB. Get madical advice or
attention.

REACTIVITY DATA

Shl;'ll.luv-Mual be inhiblted lo prevent polymerization, Formia unsiable peroxides In presence al axygen and/or
of Tusl.

Competibiity—Malerlal: Unsale In comact with acelyiide-lorming matedals such as mons!, coppar or copper
alloys.

Cargo: Group 30 of compatibliity eharl.

SPILL OR LEAK PROCEDURE

Waar rubber gloves, face shield, prolective clothing, and sali-contained breathing apparatus. Secure Ignition
sources. The sptiled liguid will boll awey leaving no residus.

ﬂllﬂﬂmuﬂt}eﬂuﬂuﬂﬂmﬂu‘uﬁm}.

Remarks:

28



1,3-BUTADIENE

Table 1. THERMODYNAMIC PROPERTIES OF SATURATED 1,3-BUTADIENE?

s Specific Specific 5
ji Volume Valume Enthalpy Latent Entropy ¥
2 Pressure Liquid Vapor Liquid | Vapor Heat Liquid Vapor | T
psia. | cuft/lb. | cuft/lb. BTU/Ib. | BTU/Ib. | BTU/Ib. | BTU/Ib. °R.BTU/Ib. °R.| ¢
53 05 0.010 | 002097 | 5706 1226 | 3418 | 2192 | 05904 | 1.3317
T 013 | .02104 | 4504 1244 | 3427 | 2183 | .5973 | 1.3256
5 045 | .02136 | 1406 1335 | 347.3 | 2138 | .6267 | 1.2953
130 | 02170 | 5165 1427 | 3520 | 2093 | .6546 | 1.2707
oo 329 | 02205 | 2167 1519 | 3569 | 2050 | .6810 | 1.2509
3 500 | .02224 | 1464 1566 | 359.5 | 2029 | .6938 | 1.2425
740 | 02242 | 101.44 1613 | 3620 | 2007 | .7062 | 1.2350
0 1.071 | .02261 7188 1660 | 3647 | 1987 | 7184 | 1.2283
1.076 | .02280 52.00 1707 | 367.3 | 196.6 | .7304 | 1.2223
Sl 2.103 | .02300 38.33 1755 | 3700 | 1945 | .7422 | 12170
14 2.867 | .02320 28.75 1803 | 3727 | 1924 | .7538 | 1.2123
3.841 | 02341 21.91 1851 | 3755 | 1904 | .7652 | 1.208l
) 5068 | .02362 16.94 1900 | 3782 | 1882 | .7764 | 1.2045
A 6.592 | 02384 13.27 1949 | 381.0 | 1861 | .7875 | 1.2013 ).
0 8.461 | .02406 10.525 199.9 | 3839 | 1840 | .7984 | 1.1985 0
0 10728 | .02429 8.441 205.0 | 3867 | 1817 | .8092 | 11962 10
' ‘,, 13.45 .02453 6.840 210.1 | 3896 | 1795 | .8199 | 1.1942 20
0 16.68 02478 5.595 2152 | 3924 | 177.2 | .8305 | 1.1925 30
20.49 02503 4.617 2204 | 3953 | 1749 | .8410 | 1.1910 | 40
24.94 02529 3.840 2057 | 3982 | 1725 | 8514 | 11899 | 50
500 | 3011 02557 3.218 2310 | 401.1 | 1701 | .8617 | 1.1890 | . 60
70 36.05 02585 2.715 2364 | 4040 | 1676 | .8719 | 1.1883 70
4284 | 02614 2305 | 2419 | 4068 | 1649 | .8821 | 11878 | 80
50.57 02645 1.968 2474 | 4097 | 1623 | .8922 | 11874 | 90
00 59.30 02678 1.689 2530 | 4125 | 1595 | 9023 | 11872 | 100
120 | 80.11 02747 1.262 264.6 | 418.2 | 1536 | 9223 | 1.1873 | 120
£140. . | 10593 02823 09576 | 2764 | 4236 | 147.2 | 9422 | 1.1877 | 140
160 | 1374 02909 | ™" 7362 | 2886 | 4289 | 1403 | 9620 | 1.1883 | 160
1180 | 1754 03007 5715 | 3013 | 4339 | 1326 | .9817 | 11891 | 180
00 | 2205 03121 | .»¢ -4465 | 315 | 4390 | 1240 | 1.001 | 1.190 200
RO | o . 23245 ’
Faa % 7

LI

THE MATHESON COMPANY, Inc.
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n-BUTANE
Synonyms— Butane; Diothyl; Methylethyimethane United Naticas Numbee.....

Formula—CoHa

Bolling Palt......c.roverrene
Appesrence-Odor—Coloriess; odoriess gas

Freezing Polot... ..o ciiniicanns

Specific Gravlty—0.58 a1 0°C (a Aquid)
Chemies| Family—Sahwalad hydrocarbon

Pallation Category—USEPA MO 888
Applicable Bulk Reg. 456 CFR Subchapter ... DO Solubitty in Water ......

FIRE & EXPLOSION HAZARD DATA
Grade—Liguefied Flammable Gas (LFG)
Electrical Geanp—=D

General—Unlass the flow of gas can be sicpped, extinguishing a butane fire will permil accumulation of gn
explosive conceniration of vaper, and subsaquent explosion or re-flash,

Flash Polat ("F.... . —78
Flammable Limits . 1.8 10 8.5%
Autolgnition Temp. (') 761

Stop flow of gas; COy, diy chemical, water fog.
. Keep buming tank and adjacent lanks cool with & water spray, Stop flow ot

HEALTH HAZARD DATA
Health Herard Ratings Odor Threshold (spm) PEL/TWA (ppm) TLV/TWA (spm)
5000 800 800

h ¥y

Ceneral—Producsa drowsiness. Simple asphyxiant. Liguld er cold gas may cause lrostbite.

Symptoma—Dizzingss and drowsinesa.

Short Exposure Telerance—10,000 ppm (1%) for 10 minutas will causa di

Experure Procedures—Ramove victim to frash alr. If breathing has slopped, give artificial respiration. ! the liquid
has epitted anto the ekin, pointa of contast may ba froatbitien; handie gently and profact from mechanical
damage. DO NOT RUB, Get medical aftention.

REACTIVITY DATA
Stabllity—Stable product.

Compstibliity—Material; Non-comosive 10 most materals of construction.

Cargo: Group 31 of compatiblity chart.

e =i

SPILL OR LEAK PROCEDURE

Waar rubber gloves, face shield, protactive clothing. Have all-purposs canlster mask avallable. Secure ignition
rources. Tha spilled lquld will bail away rapldly, leaving no residue.

If 2 wpill vecurs, eall the National Rosponse Center, 800-424-8802,

Rewsarks:

29



BUTANE

——

REFERENCES
1Sage, Webster and Lacey, Ind. Eng. Chem., 29, 1188 (1937).

2Rodd, E. H., Editor, Chemistry of Carbon Compounds, Elsevier Publishing Co., New York, N. Y., 1951, I4, pp. 230-248,
iLipkin, M. R., Davidson, J. A., and Kurtz, S. 8., Jr., Ind. Eng. Chem. 34, 978 (1942),

FURTHER DATA REFERENCES

Beattie, J., Stockmayer, W., and Ingersoll, H., The Compressibilities of Gaseons Mixtures of Methane and Normal Butane, . Chem. Phys.
9,871 (1941).

Table 1. THERMODYNAMIC PROPERTIES OF SATURATED n-BUTANE'

8

" ; - Specific Specific

e Volume Volume Enthalpy Latent Entropy

X Pressare Liquid Vapor Liquid Vapor Heat Liquid Vapor Temp.
psia. | cuft/lb. | cuft/Ik | BTU/b. | BTU/. BTU/Ib. | BTU/Ib. °R. | BIU/Ib.°R. | °F.
I’i 7.6 30 | 0.02747 | 3.027 4.20 | 163.88 159.68 | 0.0106 | 0.3108 67.6
843 | 40 | 02802 | 2301 1380 | 169.11 | 15531 | .0284 | 3116 | 843
. 9 50 02850 | 1.8568 22,09 | 17351 151.42 0407 3124 98.0
[ 60 02891 | 1.5556 29.29 | 177.22 147.93 0527 3132 | 109.7
70 02926 | 1.3377 35.65 | 180.49 144.84 0639 3142 | 1201
129 80 02960 | 1.1728 41.50 | 183.38 141.88 0741 3152 | 1293
90 02993 | 1.0433 46.80 | 186.00 139.20 .0834 3161 | 137.7
'r 1455 | 100 03025 | 0.9393 51.89 | 188.42 136.53 0919 3172 | 14565
: figﬁ.s 125 03104 7492 63.70 | 193.77 130.07 1105 3196 | 162.6
1773 | 150 03183 6203 74.30 | 198.33 124.03 1267 3218 | 1773
1903 | 175 03264 5259 83.17 | 202.14 118,97 1408 3237 | 190.3
12020 | 200 03342 4536 91.55 | 205.29 113.74 .1534 3252 | 2020
2127 225 03422 3959 99.40 | 207.88 108.48 1646 3261 | 2127
"'222._5 250 .03497 3489 | 106.68 | 209.97 103.29 1755 3267 | 2225
2317 | 275 03580 3005 | 11363 | 211.68 98.05 1856 3270 | 2317
2402 | 300 03671 2761 | 12037 | 21297 92.60 1950 3270 | 240.2
THE MATHESON COMPANY, Inc. 51
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ISOBUTANE

Table 1. THERMODYNAMIC PROPERTIES OF SATURATED ISOBUTANE'

Specific Specific
Volume Yolume Enthalpy Latent Entropy

Temgp. Pressure Liquid Vapor Liquid Vapor Heat Liquid Vapor Temp.

CF. p.s.d.a, cu. ft./lh. | cu. ft./lb. BTU/Ib. BTU/ Ih. BTU/Ib. | BTU/Ib.°R.| BTU/Ih. °R. QF:

63.0 40 |0.02838 | 2210 1.64 146.4 144.76 | 0.0032 | 0.2803 63.0

76.5 50 .02888 1.7813 9.30 151.11 141.81 0173 .2818 76.5

88.1 60 02932 1.4904 16.01 154.82 | 138.81 02957 | .2831 88.1

98.2 70 02973 1.2796 21.96 157.97 136.01 0403 2841 98.2
107.3 80 03013 1.1198 27.34 160.81 133.47 0499 2852 | 1073
1156.5 90 03049 | 0.9947 32.37 163.33 130.96 0586 .2862 | 1165
123.8 100 03088 ,8949 37.57 165.73 128.16 0674 .2871 123.8
139.8 125 03167 7103 47.89 17044 | 122.55 0844 .2889 139.8
154.2 150 03245 5864 57.36 17449 | 11713 0998 .2906 154.2
167.0 175 .03331 4979 66.06 178.03 111.97 1136 2923 | 167.0
1783 200 03412 4305 73.94 181.0 107.06 1259 2938 178.3
188.7 225 03496 3769 81.42 183.8 102.38 .1373 2951 188.7
198.3 250 03578 3327 88.51 185.8 97.29 1478 2957 | 198.3
207.3 1 275 .03663 2954 95.26 187.3 92.04 1578 2959 | 207.3
215.6 300 .03748 2633 | 1017 188.7 87.0 1671 2959 | 2156
223.5 325 .03838 2325 108.0 189.6 81.6 1760 2954 | 2235
231.0 350 03935 2110 | 1141 189.6 75.5 1846 2941 | 231.0
238.1 375 .04036 1888 | 120.1 189.5 69.4 .1928 2920 | 238.1
244.9 400 04143 .1686 126.1 189.7 63.6 .2009 2897 | 2449

THE MATHESON COMPANY, Inc. 261
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BUTYLENE

Synoaymp— Butane; 1-Butens; alpha-Butylens;
Eihylathylana

Formulg—CH: = CHCH;CH,
Appearance-Odor—Colorlass gan; sweslish odor
Spesific Gravity—0.60 at 20°C (a Wquid)
Chemizs] Famlly—Olafin

Poltutica Category—USEPA IMO __Qaa
Applicable Bulk Reg. 46 CFR Sobchapier........ 2.0

Uadted Natloas Namaber...........oicimeimmicmy, dB12
CHRIS Cods.... BIN
Bailing Polst —g'c 21 ;
“c J
Freesing Polnt.........cccoon. —=188°C __ —302°F

Vapor Pressure 20°C (63°F) (amiHg)
Reld Vapor Presure (paia)...........

Vapor Pressure 46°C (L15°F) (pala).
Vapor Density (Alr = 1,0)..
Solubllity ln Water ...............

Grade—Liqualisd Flammeble Gas (LFG)
Elecivieal Group—D

FIRE & EXPLOSION HAZARD DATA

General—Uniess the flow of gas can be stopped, extinguishing a butsne Tre will permit accumulation of an
expiosive concenlration of vapor, and subsequsm axplosion of re-flash,

produce & frostbita,

cause skin and eya injury similar 1o frostbita.
Shon Esp Tolor

Lin Haht

E: - —_—— o,

damage. DO NOT AUB Get medical aftention.

Flaah Polnt "F)....... .. . . 110 jcc)

Flammable Limlts . ... , . 1.6 10 8.3%

Astoignition Temp, ('F) 723

Exfingulshing Agents.. ... . ... Slop fiow of gas; COy, dry chemical, water fog.

Special Fire Procedures... .... ... Kesp burning tank and ad[acent tanks cool with a water spray.

HEALTH HAZARD DATA

Haslth Hemed Ratings Odor Threshold (pp=) PEL/TWA (ppm) TLV/TWA (pgm)

Unavailable Unaveiable Unavallable Unavaliable

General—AMay produce anesthetic effscts on axposure to high vepor concenirations. Contact with liquid may

Symptoms—Breathing high concanrations of gas for soma time may cause dizziness. Conlact with fiquid may

Pr ove to lresh air. Il broathing has atopped, give arlificial respiration. if the liquid haa
apiltad ento the skin, points of conlact may be Irosthiian; handle gently and protact from mechanical

Stabllity—Stable. Can react with oxidizing malerials.

Cargo: Group 30 of compatibiiity chan.

REACTIVITY DATA

Compatibility—Materfal: Noncorrosive {o moat materials of conatruction.

Remarks;

SPILL OR LEAK PROCEDURE

Wear rubbar gloves, face shiald, protective clothing. Have ail-purpobe caniater mask avalable. Sacure ignition
sources. The spilied liquid will ball away rapidly, ieaving ne tesidus.

llllﬂmmuuﬁeNmm&m,mm
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1-BUTENE

Vapor Pressure!

The vapor pressure of 1-butene up to 1 atm. is as follows:

Temperature
oC.
—104.8
—894
—81.6
—73.0
—63.4
-57.2
—48.9
—36.2
—21.7
—6.3

Pressure
mm. Hg

Vapor pressures above 1 atm. may be obtained from
Table 1 on Thermodynamic Properties of Saturated 1-

Butene or from the vapor pressure curve, Figure 2.

REFERENCES

1Perry, John H., Editor-in-Chief
3rd Edition
p. 154, Comp

ZWeber, J., ALCh.E. Journal 1, 210 (1935).
OTHER DATA

Kilpatrick, 1., and Pitzer

, Chemical Engineers' Handboot,
, McGraw-Hill Book Co., New York, N. Y., 1950

iled from extended tables published by D. R. Stull
n Ind. Eng. Chem., 39, 517 (1947).

, K., Heat Content, Free Energy Function,

Entropy, and Heat Capacity of Ethylene, Propylene, and the

Four Butenes to 1500°K.

163 (1946).

Wacker, P., Cheney, R., and Scott, R., Heat Capacities of Gaseous
Oxygen, Isobutane, and 1-Butene from —30 10 90°C., 1. Re-
search Natl. Bur. Standards 38, 651 (1947).

Tabte 1. THERMODYNAMIC PROPERTIES OF SATURATED 1-BUTENE?

» Research Natl. Bur. Standards 37,

Specific Specific |
: Volume Volume Enthalpy Latent Entropy 4
Temp., Pressure Liquid Vapor Liquid Vapor Heat Liguid Vapor Temp.,
oF. p.s.ia. cu. ft./Ih. cu. ft./Ib. BTU/Ib. | BTU/Ih. BTU/Ib. | BTU/Ih.°R. | BTU/Ib.oR. 9F.:
32 1864 | 002588 | 4.79 0.0 | 1661 | 1661 | 0.0000 | 0.3378 391
40 | 2191 02610 | 4.19 34 | 1683 | 1649 0068 3368 40+
50 26.60 .02638 3.52 84 171.4 163.0 0167 .3365 50 ¢
60 32.0 02667 2.89 13.6 1744 160.8 0268 .3365 60 '
70 38.2 .02698 241 19.2 1775 158.3 0375 .3365 70
80 45,2 02730 2.25 25.4 180.5 155.1 0491 3365 80
90 | 53l 02770 | 176 312 | 1837 | 1525 | .0597 3371 90
100 62.5 02811 | 152 370 | 1867 | 1497 0702 3377 100
110 72.1 02852 1.33 42.9 189.6 146.7 .0806 3381 110
120 8356 .02898 1.16 48.7 1925 143.8 .0907 .3388 120
130 96.3 02943 1.01 54.4 195.2 140.8 .1007 3395 1302
140 110.2 .02992 0.875 60.5 198.5 138.0 .1107 3408 140 |
150 1265 03042 768 66.6 201.5 1349 .1207 3420 '1;'5_0 :
160 142.4 03091 676 12.7 204.4 131.7 .1307 3432 160
170 | 161.3 03145 595 79.0 207.5 128.5 .1409 .3450 170
180 182.0 03202 524 85.5 210.4 1249 1511 .3463 180
190 204.7 03261 463 92.2 213.1 1209 1615 3476 190
200 228.6 03328 409 99.1 2159 116.8 1721 .3492 200
210 254.6 .03399 364 106.4 218.6 112.2 .1831 3506 210
220 | 2828 03477 324 114.1 221.2 107.1 1944 3520 220
230 3134 03567 286 122.0 2234 101.4 .2059 .3529 230 -
240 3464 03671 251 130.0 225.2 95.2 2174 3535 240
250 | 3825 03800 219 138.4 226.7 88.3 .2293 3537 2§O
260 421.3 .03962 .189 147.1 226.5 794 2415 3518 260
270 | 4622 04180 161 | 1585 | 2264 67.9 2572 3503 270, -
280 505.0 .04488 134 1734 2254 52.0 2748 3451 280
68

THE MATHESON COMPANY, Inc.
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BUTYLENE MIXTURES®

Synoayma— Ne common synonyms. United Netioas Numb i
Formula—C,H,
Bolllng Padst
Appeeraace-Odor—Gaa with gaaoline-like odor.
Freexlog Polnt
Specific Gravity—Unavallablo
Vapor Pressure 20°C (63°F) (mmMHp
Chemieal Pamily—COlafin Reld Vapor Pretsurs (psis)...........
Vapor Premsare 46°C (115°F) (paln)..
Foiletion Category—USEPA IMO _as_ Vagor Density (Alr = L0)....

Applicable Bulk feg. 46 CFR Subchapter....... DO Solubility in Water ..........

FIRE & EXPLOSION HAZARD DATA
Grade—A: Liquefied Flammable Gas (LFG)
Elsctrical Group—Unassigned

Gesernl—Uniess the flow of gas can be stopped, extinguishing a fire will parmit the accumulation of an
explosive concentration of vapor, and subssquent explosion or re-flash.

. =24 approximately

1.0 to 10,0% (approx.)

815 i 725 (approx)

Stop flow of gas: CO,, dry chemical, walsr spray

Use water to cool containera in order ta reduce posaibility of nupturing tank.

Try to seal the gas water spray 1o knock down water vapors. Flaah back aleng vapor trali may
aceur.
HEALTH HAZARD DATA
Health Hazard Ratings Odor Threshald (ppm) PEL/TWA (ppm) TLV/TWA (ppm)
4,0 Unavailable Unavalisble Unavailabla

General—Essantally non-loxlc at low concentrations Al higher conpentrations, it can act as an anesthatic.

Symploms—Causes dizriness and difficull breathing. Liquid wiil cause frostblie.

Soort Expesure Toleranse—Unsvaliable

Procedures—FRamove victim {o fresh alr. H breathing has atopped, sdminister erificial respiration. (!
breathing ls difficult, give oxygen. If the Hquid has spilled onlo the skin, points of contact may bs frostbitten;
handie gently and protect from mechanical damage, DO NOT RUB. Gat madical attentlon.

REACTIVITY DATA
Stabllley—Will react with acids and elkyl halides.

Compatibility—Mateelal; Usuai matarials of construction are suitable.

Cargo: Group 30 of compatiblity char.

SPILL OR LEAK PROCEDURE

Wear rubber gloves, face shield and prolective clothing. Have all purpose canister mask avallable. Keep
concaniration of leaking ges below explosive mbcture range by ventiation, Secure Ignitlon sourcen, Do nol flush
apill Into confined spaces where fammable vapors can accumulate,

Ifa oceurs, call the National Center, 800-424-8302,
Remarks: " Some dais are undeteminable becauss this category considers mixtura of butylenss.
1 Unassigned
45
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ISOBUTYLENE

Table 1. THERMODYNAMIC PROPERTIES OF SATURATED ISOBUTYLENE'

Entrapy

Specific Volume Enthalpy Latent Liguid Vapor

Temp. Pressure Liguid Vapor Liquid Vapor Heat BTU/Ib. | BTU/Ib.
°F. PS.IA. cu. ft./Ib. cu. ft./ b, BTU/Ib. BTU/Ib. | BTU/Ih. °R. °R.
—20 5.68 0.02463 14.54 173.1 350.9 177.8 0.775 1.179
10 7.36 02486 11.46 178.2 354.0 1758 791 1.182
0% 9.40 .02510 9.10 183.4 357.1 1737 807 1.184
5 10.58 02522 7.32 186.0 358.6 1726 815 1.186
10 11.88 .02535 6.60 188.6 360.1 1715 822 1.187
15 13.29 02547 5.96 191.2 361.7 1705 829 1.188
20 | 1483 02560 5.39 193.8 363.2 169.4 837 1.190
25 16.51 .02573 4.39 196.4 364.8 168.4 844 1.191
30 18.33 .02587 4.89 199.0 366.3 167.3 850 1.192
35 20.31 .02600 4.45 201.6 367.9 166.3 857 1.193
40 22.43 02614 4,06 204.2 369.4 165.2 863 1.194
45 | 2474 02628 3,70 206.9 3709 164.0 870 1.195
50 | 27.22 02642 3.39 209.6 372.4 162.8 877 1.197
55 29.89 02657 3.10 7123 3739 161.6 884 1.198
60 32.74 02672 2.85 215.0 375.4 160.4 890 1.199
65 35.79 02687 2.62 217.7 376.9 159.2 .897 1.200
70 39.05 02702 2.41 220.5 378.4 157.9 903 1.201
75 | 4254 02718 2.22 2233 379.9 156.6 909 1.202
80 46.25 02735 2.05 226.1 3814 155.3 915 1.203
85 ¢ - 50.21 02751 1.90 228.9 3829 154.0 921 1.204
90 54.42 02768 1.76 2317 384.4 152.7 927 1.205
95 58.89 02785 1.63 234.5 385.9 151.4 933 1.206
100 | 63.64 02803 1.51 237.3 387.4 150.1 939 1.207
110 73.99 02840 1.30 243.1 3904 147.3 950 1.208
- 120 85.58 02880 1.13 2489 393.2 144.3 961 1.210
130 98.48 02921 0.980 255.0 396.0 141.0 972 1.211
140 | 1128 02965 853 261.3 398.8 137.5 983 1.212
150 128.6 03011 744 267.8 401.4 133.6 994 1,213
170 | 165.1 03117 572 280.6 406.5 125.9 1.015 1.2156
190 | 2087 03245 444 293.7 4112 1175 1.034 1,215
- 210 260.1 03400 346 307.8 415.6 107.8 1.054 1.215
230 320.3 03587 268 323.0 4184 96.4 1.074 1.214
250 | 3904 0385 204 340.1 4218 81.7 1.096 1.211
270 4714 0430 145 358.9 420.2 61.3 1.123 1.207
2025 | 580.2 0681 0681 404.6 404.6 0 1.188 1.188

268 1';'!-!!‘. MATHESON COMPANY, Inc.
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PROPANE

Synsayms— Dimelhyimethans; Propyl hydrde Unlted Netions Number.........ovnereonrroony 1878
CHRIS Code.......... .. |
Formpla—C,H,
Bolling Polot.m.c.cceuivissiiserrnnns —i
Appesrance-Odor—Coiorlass gas or liquid; natural-gas
odor Froezing POl ... miscen
Specific Gravity—0.53 (liquid)
Vagor Prossure 20°C (60°'F) (mmig)
Chemical Famlly—Saturated hydrocarbon g,,": Vapor p,,::-,, m ,,,,,
Vapor Pressers 46°C (115°F)
Pollution Category—LUSEFA IMO __0dbh Vapor Denlty (Alr = 1L0).,

Applicable Bulk Reg. 46 CPR Subebapter ... 0.0 Solubility In Water ........ e

FIRE & EXPLOSION HAZARD DATA
Grade—~Liquedied Flammable Gas {LFG)
Eectrical Group—D

Geseral—Uniess the flow of gas can be stoppad, extinguishing a propene fira wifl parmit the accumulation of an
explosive concantrafion of vapor, and eubsequamt explosion or reflash.

Flash Polst (*F)....
Flammable Limits.
Aulolgnltios Temp. ['F)
Extingulghieg Agents..._
Spacial Flre Procedures ....

- logs than —84

Stop flow of gas; COs, diy chamical, watsr fag
- Tanks exposed io fire should ba kept cool with a continuous spray of walsr,

HEALTH HAZARD DATA
Heslth Hazard Ratings Odor Threshold (ppmn) PEL/TWA (ppe) TLV/TWA (ppm)
0,00 5,000 to 20,000 1000 Unavaliable

General—Liquid causes frostule on skin contacl Gald VBpOF cavses skin damage. Inhalstion can lead to
ssphywiation

Symploma~-He:ardarbe, desinnns, drowsiness. Contact wilh the jiquid will causa irostbite.

Shourt kaps Tesl A vapre con n af 10,000 ppm lor brigl pernds has been reporied as
produning e agenptams

Expure Procedures—Hami,wn wiehim 1o frash ar, Give artilicial respiration il breathing stops. Get medical
atlantin 11 gwel hisy spillod antn thy slon, points of contact may ba lrosibillan, handle gsnily and pratect
from macharesl damagn [1£3 NOT RUB. Get modical altontion *NOTE. Exposure lo potenbally dangerous
vapor contuntrahtre Lan et bnlare thr prorduct cen be datactod by amall.

REACTIVITY DATA
Subility—Siabla

Compatibility—Materfal: Usual malunals of consliuctinn arn suilabla

Carges Group 34 of campatibilly char

e T
SPILL OR LEAK PROCEDURE

Wanr rubber gloves, face shiald, prolective ciothing. Have ali-puipose cenisler mask avallsble, Secura al
poasible sources of Ignition and call the fira deparimenl. The spilied liquid will boll away rapidly, lsaving no
residue.

u.qmm.unmnmmumcnm.mm.

Remarks:

246
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PROPANE

Table 1. THERMODYNAMIC PROPERTIES OF SATURATED PROPANE'

Specific | Specific e
‘ Volume | Volume Enthalpy Latent Entropy By
Temp, Pressure Liquid Vapor Liquid Vapor Heat Liquid Vapor Temp.
oF, psia | cuft/m | owft/b | BTU/m. | BTU/I. | BTU/I. | BTU/Ib.°R. | BTU/Ib.°R.|  °F.
-80 565 | 00265 | 162 1626 | 3540 | 1914 | 08794 | 13832 | 80
—70 7.48 0268 | 125 1676 | 3570 | 1894 8927 | 1.3781 | ~70
—60 978 | ©02703| 977 | 1727 | 3600 | 187.3 9060 | 13740 | =60
eo| 1260 | o02733| 773 | 1778 | 3628 | 1850 | 9188 | 13702 50
—-40 16.00 02763 | 6.16 1830 | 365.7 182.7 9315 | 13670 | —40
30| 2018 | .02794| 502 1884 | 3686 | 1802 0441 | 13640 | =30
-20 25.05 02826 | 4.06 1938 | 3715 | 1777 9568 | 13610 | =20
—10 30.95 02859 | 3.33 199.4 | 3744 | 1750 9690 | 1.3582 | =10
0 37.81 02893 | 274 205.0 | 377.2 172.2 9812 | 1.3555 0
10 45.85 02930 | 230 2107 | 3800 | 1693 9932 | 13531 | 10
20 55.00 02970 | 193 2166 | 3826 | 1660 | 10080 | 13510 | 20
30 65.70 03011 | 160 2223 | 3851 | 1628 | 10167 | 13491 [ 30
40 77.80 03055 | 1.33 2070 | 3875 | 1596 | 10283 | 13473 | 40
o | o1so | o3or| 114 | 2338 | 3899 | 1561 | 10398 | 13456 | 50
60 | 106.9 03150 | 0984 | 2396 | 3922 | 1526 | 10511 | 13441 | 60
70 | 1243 .03209 54 | 2457 | 3944 | 1487 | 10624 | 13427 | 70
80 | 1436 .03269 a5 | o519 | 3964 | 1445 | 10737 | 13413 [ 80
90 | 165.0 .03329 613 | 2582 | 3983 | 1401 | 10850 | 13400 | 9O
100 | 1887 03390 558 | 2645 | 4002 | 1356 | 1.0963 | 1.3388 100
110 | 2148 03452 487 | 2711 | 4019 | 1308 | 11080 | 1.3378 110
120 | 2434 osan | 426 | 2780 | 4038 | 1258 | 11195 | 13368 | 120
130 | 2745 03612 370 | 2852 | 4054 | 1202 | 1.1310 | 13356 130
140 | 3084 03702 300 | 2027 | 4070 | 1143 | 11430 | 13347 | 140
150 | 3454 03817 278 | 3002 | 4082 | 1080 | 11552 | 13326 | 150
160 | 385.0 03962 oa0 | 3084 | 4088 | 1004 | 11680 | 1.3303 | 160
170 | 426.0 04132 208 | 3175 | 4086 911 | 11816 | 13272 | 170
180 4732 04367 .180 3275 407.6 80.1 1.1970 13223 |' 180
190 | 5234 04712 149 | 3392 | 4046 | 654 | 12140 | 13156 | 190
200| 5750 0521 113 | 3535 | 3983 448 | 12360 | 1.3040 | 200
THE MATHESON COMPANY, Inc. 371
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PROPYLENE

Syocoyme— Methylsthena, Methyletiylane; Propsna Unfeed Natiosa Numb 1077
CHRIS Cods PPl
Formuls—CH;CH = CH,
Balllng Palnt ..o —ee=88'C __—84'F
888 gas, Bquid under preasure; _C 'F
chamcianistic olefin (gassy) odor Freezieg Polnt........cvir. —=1B5'C __=301°F
Specifie Gravity—0.52 st 20°C C o F
Vapor Pressure 20°C (60'F) (mm¥Hg) .......... 7840
Chsmlenl Famlly—Oiofin Reld Vapor Pressure (pela)............ —BAL2
Vapar Preasurg 46°C (115°F) _Rrig
Polintion Category—USEPA MO __gan Vapor Density (Alr = L0} coiivrrnn. LB

Applicable Bulls Reg. 46 CFR Subehapter ........ —D.O Solabflity ln Water...........,

FIRE & EXPLOSION HAZARD DATA
Grade—Liquefied Flammable Ges (LFG)

Eletiripal Gronp—0
General—As with all gas fires, the only effective methad of extinguishing is to shut off the fua) supply.
Otherwise a mors dangerous slituation, the fo of &n axplosh can rasull.

. —182
Flammsble Limlty., 2010 11.0%

. 827

... Slop llow of gas; water fog
Special Fire Proced: Tanks sxposed Lo fire should ba kept cool with & water spray.
HEALTH HAZARD DATA
Health Haxard Ratings DOdar Threhold (ppm) PEL/TWA (ppea) TLY/TWA (ppm)
0,0,1 Unavalable Unavallable Unavelable

Geseral—Simpls asphysant. A of adeq g indications such as strong edor or pronounced

Irritafion of mucous membranes of syes and nose Inreduces possibility of exposwa fo hazardous
concontations. Contact with the lquid may cause frostbita.
Sympome—Dizzinaes, sleepiness

Short Exp Tel Micture of 6.4% propy and 26% oxygen inhaled for 2 1/4 minutes produces miid
Inlendieation, drowsineas, tingfing of the skin, and mability to concantrate,

Exposws Procedures—Fomove victim to fresh alr, Apply ariificial respiration [ brsathing stops. Contact wih
fiquid may cause froatbis. il the liquid has eplied enlo the skin, points of contect may be frosibitten; handle
@enlly mnd protect rom machanical damage. DO NOT RUB, Get medical atiention.

REACTIVITY DATA
Stahility—Stable al ordinery temperatures.

Compatibility—Materlal: Lisusl matarials of construclion may be used.

Carge: Group 30 of compatibility chart,

SPILL OR LEAX PROCEDURE

Have all-purpose canister mask available. Shut off ignition sources, Call the fire depariment. If produet doas
not catch fisa, it wilk soon boll o,

If a splll oecurs, call the Nasional Responss Centes, B00-424-8803,
EN ey S S G S e

Remarks:
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PROPYLENE

Table 1. THERMODYNAMIC PROPERTIES OF SATURATED PROPYLENE?

Specific Specific
Yolume Volume Enthalpy Latent Entropy
* Temp. Pressure Liquid Yapor Liquid Vapor Heat Liguid Vapor Temp.

i atm. cu. ft./lb. | cu. ft./Ib. BTU/Ih. BTU/Ib. | BTU/Ib, | BTU/Ib. °R{BTU/Ib. °R.|  °F.

_5386| 1000 | 002610 | 6774 | 26581 | 4540 | 18819 | 09543 | 1418 |-5386
-50 1.102 | 0.02627 | 6.194 268.20 | 4554 187.20 | 09591 | 1416 |50
—40 1.401 | 0.02659 | 4.936 273.48 | 458.04 18456 | 09723 | 1412 |-40
—-30 1.761 | 0.02691 | 4.015 278.66 | 460.49 | 181.83 | 0.9849 | 1408 [-30
-20 2.187 | 0.02723 | 3.284 283.89 | 462.89 | 179.00 | 09979 | 1.405 |-20
=10 2.686 | 0.02771 | 2713 280.08 | 465.13 | 176.05 | 1.0096 | 1401 |-10
| 0 3.263 | 0.02803 | 2.255 29450 | 467.47 | 17297 | 1.0218 | 1.398 0
10 3.932 | 0.02835 | 1.885 300.01 | 469.76 | 169.75 | 1.0336 | 1.395 10
20 4984 | 0.02883 | 1.586 305.56 | 471.94 | 166.38 | 1.0452 | 1.392 20
30 5575 | 0.02915 | 1.343 311,18 | 474.02 | 16284 | 10565 | 1.389 30
40 6.568 | 0.02963 | 1.142 316.84 | 47695 | 159.11 | 1.0676 | 1.386 40
50 7.685 | 0.03011 | 0.976 32281 | 47897 | 156.16 | 1.0786 | 1.383 50
60 8.939 | 0.03075 | 0.838 32846 | 479.44 | 150.98 | 1.0895 | 1.380 60
70 10.336 | 0.03124 | 0.722 334.40 | 481.96 | 147.56 | 1.1003 | 1.377 70
80 11.888 | 0.03172 | 0.624 340.30 | 482.21 | 14191 | 1.1121 { 1.375 80
90 13.599 | 0.03236 | 0.543 346.46 | 48348 | 137.02 | 1.1228 | 1.372 90
100 15.486 | 0.03300 | 0.472 35266 | 48456 | 131.90 | 1.1338 | 1.369 | 100
110 17.552 | 0.03380 | 0.412 35881 | 48535 | 12654 | 1.1444 | 1.367 | 110
120 19.814 | 0.03460 | 0.360 365.11 | 485.99 | 120.88 | 1.1550 | 1.364 | 120
T 130 22,286 | 0.03572 | 0.314 371.19 | 48639 | 115.20 | 1.1650 | 1.360 | 130
140 24,978 | 0.03700 | 0.274 377.88 | 48662 | 108.74 | 1.1757 | 1.357 | 140
150 27.914 | 0.03844 | 0.237 385.06 | 486.06 | 101.00 { 1.1876 | 1.353 | 150
160 | 31.095 | 0.04021 | 0.203 393.55 | 485.04 9149 | 1.2008 | 1.348 | 160
170 34.547 | 0.04197 | 0.170 403.72 | 483.47 79.75 | 12157 | 1.342 | 170
180 38.293 | 0.04469 | 0.138 41522 | 480.53 65.31 | 12329 | 1.335 | 180
190 42,385 | 0.04982 | 0.106 430.14 | 47373 4359 | 1.2595 | 1.327 | 190

197.17| 45,609 | 0.07271 | 0.07271 | 457.85 | 457.85 0 1.2962 | 1.2962 | 197.17

THE MATHESON COMPANY, Inc. 379
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SECTION 155.750(a)(2):

PIPING DIAGRAM

This section complies with 33 CFR 155.750 (a) (2) with regard to the piping diagram. It includes
the following:

1. Piping diagram
2. Explanation of symbols to Piping Diagram

LG- High Pressure
Revised 4/03/19
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SECTION 155.750(a)(3):

NUMBER OF PERSONS ON DUTY

No person shall act as the person in charge of transfer operations on more than one vessel at a
time during transfers between vessels or between two or more vessels and a facility unless
authorized by the Captain of the Port. This authorization will be in writing and made part of the
transfer procedure. The person in charge shall be a certified tankerman who must hold an LFG
endorsement. The person in charge shall be aboard the barge at all times unless he is properly
relieved or transfer operations have stopped.
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SECTION 155.750(a)(4):

DUTIES OF TANKERMAN (PERSON IN CHARGE)

The tankerman (person in charge) is responsible for transferring barge and carrying out related
operations on board in an efficient, safe, and pollution free manner.

The tankerman (person in charge) shall:

1. Have on board a valid merchant mariners document endorsed as tankerman, certified to
handle LFG.

2. Make a thorough inspection of the barge prior to the start of the transfer and check the
following:

a. Hull condition
b. Pressure and Temperature Gauge accuracy
c. Any valve or safety valve leakage
d. Fire extinguisher condition and number
e. Piping Diagram and Strappings for correctness and completeness
f.  Warning signs, flag, night warning light, shut down sign
g. Condition of shutdowns and air control system valves and regulators
h. Operability of closed stick gauges
3. In addition the tankerman shall ensure that:

a. The vessel’s moorings are strong enough to hold during all expected conditions of
surge, current, and are long enough to allow for changes in draft, drift, and tide.

b. The hoses are long enough to allow the vessels to move within the limits of its
moorings without placing a strain on the hose loading arm or piping systems.
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SECTION 155.750(a)(4) continued:

c. Each hose is supported to prevent chaffing kinking, or other damages to the hose or
hose couplings.

d. Each transfer system is aligned to allow the flow of cargo.
e. Each part of the transfer system not in use is securely blanked or shut off.

f. Each end of hose or loading arm that is not in use is securely blanked by using a bolt
in every hole.

g. Each hose has no loose covers, kinks, bulges, soft spots, gouges, cuts, or slashes that
penetrate the first layer of hose reinforcement.

h. All connections in the transfer system are leak free.

i. The communications required for the transfer system are leak free.

j-  Tankerman is at the site of the transfer and immediately available.

k. Transfer is conducted in accordance with the vessel transfer procedure.
I.  Thankerman has a copy of transfer procedure in possession.

m. Tankerman and dock person in charge both speak English.

n. A pre-transfer conference is held with the person in charge of the dock facility and
the person understands the following details of the transfer:

1) The identity of the product being transferred
2) The sequence of transfer operations
3) The transfer rate

4) The name, or title, and location of each person involved in the transfer
operations

5) Details of the transferring and receiving system
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SECTION 155.750(a)(4) continued:

6) Critical stages of the transfer operations

7) Federal, state, and local rules that apply to the transfer
8) Emergency procedure

9) Discharge mitigation and containment procedures

10) Discharge reporting procedures

11) Watch or shift change arrangements

12) Transfer shutdown procedures

0. The Persons in charge of transfer operations for the vessel and facility must agree on
the transfer operations prior to transfer.

p. The transfer operation is lighted between sunset and sunrise.
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SECTION 155.750(a)(5):

TENDING VESSEL MOORINGS DURING TRANSFER OPERATIONS

Proper mooring of the barge is essential for both safety and pollution prevention. You may not
transfer cargo to or from a barge unless its moorings are strong enough to hold in all expected
conditions of surge, current, and weather. The mooring lines must be long enough to allow for
changes in draft, trim, surge, and tide during transfer operations.

All conditions at the dock must be considered to determine the adequate size, proper lead and
the number of lines necessary. Surge of the barge, both at parallel to and at right angles to the
dock, will be influenced by the proximity of traffic in the channel, the dock design, the state of
the tide and the barge’s draft. Be sure that all lines have the proper lead and are secure.

Be particularly mindful of docks with high and low mooring dolphins, etc. It may be necessary to
shift from lower mooring supports to higher or visa versa, as the barge goes down or comes up
from the water.

When mooring the barge, as a MINIMUM standard, the PIC should ensure that the number of
mooring lines used is in accordance with the governing Standard Operating Procedures for the
service of this barge. The lines are used in combination to fulfill the following functions:

(1) Towing lines
(2) Backing lines
(3) Spring lines
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SECTION 155.750(a)(6):

EMERGENCY SHUTDOWN AND COMMUNICATIONS

The valving system contains air diaphragm control valves throughout, with the exception of a
manual valve closest to the tank entrance for the liquid and vapor lines.

NOTE: These manual valves are adjacent to the air operated valves, thus each vapor and liquid
line has two valves as close to the tank penetration as possible. The air diaphragm valves
are opened by application of air pressure against their diaphragms.

The control valves throughout the barge can be opened by controlling a four way valve at each
control station. Suitable block valves are located in the air control system in order to keep some
valves closed if desired.

The air control system for this barge is designed with special dump valves at each control valve
to ensure total closure time is within 10 seconds. By pulling the cable at the four way valve at any

station, all control valves will close within 10 seconds.

The control system is also designed to allow local closure at a particular control valve without
having to dump the entire system. This valving arrangement is located at the particular control
valve.

Each vessel must have a means that enables continuous two way voice communications between
the facility and vessel persons in charge. This means must be usable and effective in all phases of
the transfer operation and in all conditions of weather.

The means of communication may be a two way radio or a loud hailer and must be intrinsically
safe as defined in 46 CFR 110 and meet Class 1, Division 1, Group D.
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SECTION 155.750(a)(7):

PROCEDURES FOR TOPPING OFF TANKS AND DISCHARGE
OPERATIONS

The load limits for LG barges are based on authorized Type Il draft limitations, or volumetric
capacities based on filling densities, whichever comes first. It is anticipated that at all loading
temperatures, the percentage based on filling density will be reaches before the authorized barge
draft is obtained.

Filling density limits vary with temperature and pressure of the LG cargo when loaded. Well
before the topping off stage, at about 75% to 80% full, the temperature of the LG cargo will
stabilize. Take this temperature and refer to the chart in these procedures for the specific LG
product. At the given temperature, take the load % and refer to the strappings to determine the
correct amount in “topping off.”

Remember, load to the designated FILLING PERCENTAGE of MEAN MIDSHIP DRAFT, whichever
comes first. If the COI draft is obtained before the % of fill, then check to ensure that this is the
mean midship draft and not the point at which one end of the barge first reaches the COI draft.
Also check to see if water is in the hopper or voids.

Any unresolved situations where COI draft is reached before the loading % should be reported to
the appropriate Kirby Inland Marine authorities, who hopefully will take measures to legally
correct the problem with the USCG for the future.

Remember, any OPERATIONAL draft restriction placed upon you by the company due to the
water depth will supersede the USCG loading % and mean draft requirements, if this draft is less
than what the COI authorizes. In this case, you might have to terminate the load at the point
where the barge first reaches the depth limit in order to avoid rubbing bottom. LG barges are
hard to load to an even trim.

The remaining pages in this section of the procedures give the filling % as a function of topping
off temperature.
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SECTION 155.750(a)(7) continued:

For discharge operations, since pumps are not installed on the barge, either an inert gas or
cargo vapors must be provided from the terminal through the vapor line as the pressurizing
medium to allow for cargo discharge. The safety relief valves on the pipelines are set much
higher than the safety relief valves on the cargo tanks. This is USCG approved to ensure that
venting of product trapped in the pipelines does not easily occur. PIC’s should not mistake this
higher pipeline pressure setting to allow more pressure on the system to help discharge the
barge. PIC’s are bound by the cargo tank relief valve setting of 260 psig, or better yet, about
90% of it or 235 psig. DO not exceed the tank design pressure, regardless of the higher pressure
setting which applies for the pipelines.
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BUTADIENE

(FILLING DENSITY .59)

VOLUMETRIC TANK CAPACITIES

VS.
TEMPERATURE
TEMP (F) SEPCIFIC VOLUME SPECIFICVOLUME % VOLUME USING
(H20) (LFG) LIQUID FULL
FT3/LB FT3/LB @ 115°F
40 .01602 .02503 91.7
50 .01602 .02529 92.6
60 .01603 .02557 93.7
70 .01605 02585 94.7
80 .01607 02614 95.8
90 01610 .02645 96.9
100 01613 02678 98.1
110 01617 02713 99.4
115 .016185 .02730 100.0

NOTE:

% volume by the liquid full at 115°F criteria is found by ensuring that the ratios of specific LFG
volumes between successive temperature intervals equal the ratio of volumetric %, with the
starting point assuming a liquid full tank at 115°F
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BUTANE

(FILLING DENSITY .54)

VOLUMETRIC TANK CAPACITIES

VS.
TEMPERATURE
TEMP (F) SEPCIFIC VOLUME SPECIFICVOLUME % VOLUME USING
(H20) (LFG) LIQUID FULL
FT3/LB FT3/LB @ 115°F
40 .01602 .02690 92.5
50 .01602 02718 93.4
60 .01603 02745 94.4
70 .01605 02776 95.4
80 .01607 .02808 96.5
90 01610 02841 97.7
100 01613 .02873 98.8
110 01617 .02892 99.4
115 .016185 .02909 100.0

NOTE:

% volume by the liquid full at 115°F criteria is found by ensuring that the ratios of specific LFG
volumes between successive temperature intervals equal the ratio of volumetric %, with the
starting point assuming a liquid full tank at 115°F

LG- High Pressure
Revised 4/03/19



ISOBUTANE

(FILLING DENSITY .52)

VOLUMETRIC TANK CAPACITIES

VS.
TEMPERATURE
TEMP (F) SEPCIFIC VOLUME SPECIFICVOLUME % VOLUME USING
(H20) (LFG) LIQUID FULL
FT3/LB FT3/LB @ 115°F
40 .01602 02778 91.2
50 .01602 .02810 92.2
60 .01603 .02843 93.3
70 .01605 .02876 94.4
80 .01607 .02909 95.5
90 01610 .02947 96.7
100 01613 .02986 98.0
110 01617 .03006 98.6
115 .016185 .03047 100.0

NOTE:

% volume by the liquid full at 115°F criteria is found by ensuring that the ratios of specific LFG
volumes between successive temperature intervals equal the ratio of volumetric %, with the
starting point assuming a liquid full tank at 115°F
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BUTYLENE

(FILLING DENSITY .56)

VOLUMETRIC TANK CAPACITIES

VS.
TEMPERATURE
TEMP (F) SEPCIFIC VOLUME SPECIFICVOLUME % VOLUME USING
(H20) (LFG) LIQUID FULL
FT3/LB FT3/LB @ 115°F
40 .01602 .02610 90.8
50 .01602 .02638 91.8
60 .01603 .02667 92.8
70 .01605 .02698 93.8
80 .01607 .02730 95.1
90 01610 .02770 96.3
100 01613 02811 97.8
110 01617 .02852 99.2
115 .016185 .02875 100.0

NOTE:

% volume by the liquid full at 115°F criteria is found by ensuring that the ratios of specific LFG
volumes between successive temperature intervals equal the ratio of volumetric %, with the
starting point assuming a liquid full tank at 115°F
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ISOBUTYLENE

(FILLING DENSITY .56)

VOLUMETRIC TANK CAPACITIES

VS.
TEMPERATURE
TEMP (F) SEPCIFIC VOLUME SPECIFICVOLUME % VOLUME USING
(H20) (LFG) LIQUID FULL
FT3/LB FT3/LB @ 115°F
40 .01602 02614 91.4
50 .01602 02642 92.4
60 .01603 02672 93.4
70 .01605 .02702 94.5
80 .01607 .02735 95.6
90 01610 02768 96.8
100 01613 .02803 98.0
110 01617 .02840 99.3
115 .016185 .02860 100.0

NOTE:

% volume by the liquid full at 115°F criteria is found by ensuring that the ratios of specific LFG
volumes between successive temperature intervals equal the ratio of volumetric %, with the
starting point assuming a liquid full tank at 115°F
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PROPANE

(FILLING DENSITY .45)

VOLUMETRIC TANK CAPACITIES

VS.
TEMPERATURE
TEMP (F) SEPCIFIC VOLUME SPECIFICVOLUME % VOLUME USING
(H20) (LFG) LIQUID FULL
FT3/LB FT3/LB @ 115°F
40 .01602 .03055 87.5
50 .01602 03101 88.9
60 .01603 .03150 90.2
70 .01605 .03209 92.0
80 .01607 .03269 94.2
90 01610 .03329 95.3
100 01613 .03390 97.1
110 01617 .03452 98.8
115 .016185 .03492 100.0

NOTE:

% volume by the liquid full at 115°F criteria is found by ensuring that the ratios of specific LFG
volumes between successive temperature intervals equal the ratio of volumetric %, with the
starting point assuming a liquid full tank at 115°F
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PROPYLENE

(FILLING DENSITY .47)

VOLUMETRIC TANK CAPACITIES

VS.
TEMPERATURE
TEMP (F) SEPCIFIC VOLUME SPECIFICVOLUME % VOLUME USING
(H20) (LFG) LIQUID FULL
FT3/LB FT3/LB @ 115°F
40 .01602 .02963 86.6
50 .01602 03011 88.0
60 .01603 .03075 90.0
70 .01605 03124 91.3
80 .01607 03172 92.7
90 01610 03236 94.6
100 01613 .03300 96.5
110 01617 .03380 98.8
115 .016185 .03420 100.0

NOTE:

% volume by the liquid full at 115°F criteria is found by ensuring that the ratios of specific LFG
volumes between successive temperature intervals equal the ratio of volumetric %, with the
starting point assuming a liquid full tank at 115°F
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LIQUIFIED FLAMMABLE GASES

Maximum Safe Loading Percentage by Cargo and Temperature

Temp | Butadiene | Butane | Isobutane | Butylene | Isobutylene | Propane | Propylene
FO

0 88.1% 87.2% 87.8% 82.8% 82.0%
10 88.9% 88.0% 88.6% 83.9% 82.9%
20 89.8% 88.9% 89.5% 85.1% 84.3%
30 90.8% 90.0% 90.5% 86.2% 85.2%
40 91.7% 92.5% 91.2% 90.8% 91.4% 87.5% 86.6%
50 92.6% 93.4% 92.2% 91.8% 92.4% 88.8% 88.0%
60 93.7% 94.4% 93.3% 92.8% 93.4% 90.2% 90.0%

70 94.7% 95.4% 94.4% 93.8% 94.5% 92.0% 91.3%

80 95.8% 96.5% 95.5% 95.0% 95.6% 94.2% 92.7%

90 96.9% 97.7% 96.7% 96.3% 96.8% 95.3% 94.6%

100 98.1% 98.8% 98.0% 97.8% 98.0% 97.1% 96.5%

110 99.4% 99.4% 98.7% 99.2% 99.3% 98.9% 98.8%

115 100.0% | 100.0% | 100.0% 100.0% 100.0% 100.0% 100.0%
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SECTION 155.750(a)(8):

CONTROL VALVE OPERATION & CLOSURE

To Open Control Valves:

1. Connect shore air supply to control station.
2. Open manual air supply valve to air operated control valves.
3. Open the air valve in the system to each control valve desired for the operation.

4. In case of emergency pull the emergency shutdown cable at any control station.
To Close Control Valves:

1. Shut off and bleed the air pressure from the system.
2. Close all manual air supply valves in the system.

3. Close all cargo and vapor manual valves.
Cargo Hose Connections:

1. All flanges must be made up with bolts in every hole.

2. After discharge or loading, blinds are made up with bolts in every hole.
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SECTION 155.750(a)(9):

PROCEDURES FOR REPORTING DISCHARGES

In the event of an LFG discharge during loading or discharging operations, the most important
consideration is to locate the source and stop the discharge at the source. This will in almost all
situations require the tankerman to activate the remote quick closing valve shutdowns to close
off all potential flow to or discharge from the barge tanks. Notify the dock of this action in order
to prevent excessive pressure buildup.

Also, since the discharge of LFG is most likely to exist in the vapor phase (since any liquid spilled
will rapidly vaporize), an exclusion zone must immediately be established particularly in the
downwind areas and the release is of high pressure. This means ensuring that potential ignition
sources are kept away.

Once these immediate “first responder” initial actions have taken place (this should not take a
great deal of time,) then proceed with the following steps:

1. Notify Kirby Inland Marine, Inc at 713-435-1195 (dispatch) who will make the reporting
requirements as outlines in the spill report. Be prepared to provide the following
information to the best of your ability.

NOTE: IF YOU DO NOT HAVE ALL THE INFORMATION, DON’T LET THAT DELAY YOU IN
REPORTING TO THE COMPANY.

Name

Company name

Name of barge

Incident location

Type of product

Estimated quantity discharge
Weather, tide, and sea conditions
Cause of the discharge

—TIemMMmMUOw®>®

Actions taken to mitigate the discharge

2. Remember, until Kirby Response Team personnel arrive, your best actions as the “first
responder” are to stop the discharge and establish and enforce the exclusion zone.
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SECTION 155.750(a)(9) continued:

3. If possible, use boat equipment to rig a water spray system to knock down the vapor or
at least disperse concentrations below flammable limits. This is important if the vapor
cloud would be heading to areas of potential ignition sources and it is best to apply water
perpendicular to the vapor flow (hit is broadside) as close to the discharge point as
possible. However, if adequate personnel protection equipment is not available, then this
shouldn’t be done, without first checking with the Safety supervisor.
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SECTION 155.750(a)(10):

PROCEDURES FOR CLOSING AND OPENING THE VESSEL
OPENINGS

This is an LG barge with pressure vessel tanks at MAWP. The cargo tanks are not designed to
allow any open or PV venting to the atmosphere during transfer operations in while transit. In
fact, they are outfitted only with safety relief valves set at MAWP as the venting device. Any such
venting needs to be reported to the appropriate Kirby Inland Marine authorities. Slip tubes in
particular, are to remain closed and sealed off when not in use. Check for leaks in this area and
report them.

Sometimes after a load residual product will be trapped in the pipelines. The safety relief valves
on these pipelines have been set much higher than the cargo tank safety relief valve in order to
minimize the transit venting of product. This is USCG approved. Nevertheless, be wary of these
pipelines and their potential to vent. If they do vent, report this to the appropriate Kirby Inland
Marine authorities.

The hull and hopper have voids, which could provide a great deal of space for the influx of
rainwater, etc. which could compromise load limits and barge stability. Hatches over these void
spaces should only be opened for inspection purposes. During the transfer, they need not be
totally dogged down since the PIC will be conducting frequent inspections of the voids. After the
transfer, and while in transit, they must be totally secured. If opened periodically for inspection
during transit, they must be totally secured.
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SECTION 155.750(a)(11):

HOSES

Cargo hoses for LG service whether provided by the barge/boat or terminal must be made of
flexible metal and fabricated of seamless steel pipe and flexible joints of steel or bronze, or of
other suitable material resistant to the action of the cargo.

The Maximum Allowable Working Pressure (MAWP) shall be marked on the hose. For transfers
involving butadiene, butanes, butylenes, a #150 hose is OK. For propylene and propane, a rated
#300 class hose is OK. Also, be aware that barges rated at 260 psig will usually have #300
flanged at the hose connection so this might have to be accounted for when using at #150 hose
for the lower pressure products.

In addition to the MAWP, the date of the manufacture and date of the annually required
pressure test should be marked on the hose. If not, however, this information can be contained
within the barge or facility paperwork records, and the hose must be marked to indicate this.

Further, the hose must be either marked for Liquefied Gas service, or for the specific liquefied
gas, or reference a chart of approved LG products in the barge or facility paperwork, where
appropriate.

Ensure that the pre transfer inspection procedures for hoses as outlined in Section 155.750
(a)(4) are met.
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