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KEY WORD: QUANTITY MEASUREMENT/ OIL TANKER
ROEN THITIVISUT: IMPROVEMENT OF QUANTITY MEASUREMENT PROCEDURE IN AN OIL TANKER.
THESIS ADVISOR: ASSISTANT PROFESSOR DR. REIN BOONDISKULCHOK, 302 pp. ISBN 974-346-773-4

An objective of this thesis is to improve a quantity measurement procedure in an oil tanker. Major causes that make a
measurement deviates from point to point are figured out. A measurement procedure is then improved in order to make it meets a
standard of ASTM, API, and IP. Because oil volume varies in proportion to the temperature, the oil volume measured must be converted
to the volume at standard temperature, 60 °F , and 86 °F. The temperature factors together with the API gravity are exploited in this
conversion. The oil volume measured at each involved point: a supply source, a tanker, and a destination depot, will be compared in
order to control a transportation system. This study is conducted with 4 tankers, 2 refineries and 3 destination depots. The improvement

of quantity measurement procedure can be summarized as follows:

Refinery: It is found that a line up system is a cause that creates an error in the measurement. The first refinery stopped
filling the line when a pressure reached 10 bars where as the second refinery operated this procedure for only 5 minutes. Both of them
did not re-check for any air bubble that may be left in the system after flushing the line. New procedure proposed suggests that a line up
system should be completed when the pressure in the system is constant at 10 bars. Moreover, there must be a re-investigation to ensure
that all the air bubbles are removed from the system. In comparison, a difference between the volume measured at the supply source and

that of the tanker must not exceed 0.50%.

Tanker: In the old days, the temperature was obtained from only 2 compartments by using a three-level-sampling-method.
This may create a deviation of temperature level and also API gravity resulting in an error in converting an oil volume. New procedure
suggests that an oil sampling should be done with every compartment and the temperature must be obtained from at least 4

compartments. In addition, a measurement of an oil level should be repeated for 5 times instead of 2 times.

Destination depot: A line up operation must be conducted both before and after unloading oil from the tanker until no air
bubble is left. An old method of taking the oil sample and measuring the temperature at only the middle level is changed to three-level
method. All the equipment involved must be periodically calibrated and recorded. A status of each instrument must be labeled. Every

equipment should be examined before use.

As a result of the improvement, a difference between oil volume measured at the supply source and that of an oil tanker and
also a difference between the volume in an oil tanker and that of the destination depot are significantly improved as follows: 1" tanker is

n

improved by 59.18% and 62.12%, 2 ¢ tanker (ULG) by 69.05% and 50.00%, 2" tanker (ULR) by 60.87% and 21.74%, 3" tanker by
55.56% and 68.05%, and 4" tanker is improved by 95.45% and 92.77% respectively. Furthermore, vessel experience factor (VEF) of
the data gained from the new proposed procedure is very close to one. This shows that the improvement creates more reliability and also

more consistency in quantity measurement.

Department Industrial Engineering Student’s signature

Field of study Industrial Engineering Advisor’s signature

Academic year 2000 Co-advisor’s signature -
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2(ULR) 18,526, 0.23 12,234 0.15 17,879 0.23
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1(3)-(1)] [ (4)-(3) | [ (2)-(4) | [ (2)-(1) | VESSEL RATIO
fUT | e i Teandu mas(1) tatlananne(2) Fasun1a(3) Falanan(4) % % % % VLR VDR
1 736/99| 1-Apr-99 7.2.1 2,191,084.00 2,203,176.00 2,176,710.00 2,177,318.00 14,374.00] 0.66 608.00| 0.03 25,858.00| 1.19 12,092.00| 0.55 0.9934 0.9883
2 740/99| 4-Apr-99 #.81.1 2,195,172.00 2,200,843.12 2,185,024.37 2—,18—6,&96.76 10,147.63] 0.46 1,072.40| 0.05 14,746.36 | 0.67 5,671.12| 0.26 0.9954 0.9933
3 T7T47/99| 14-Apr-99 | £.8.1 2,223,158.00 2,222,665.00 2,212,148.00 2,212,308.00 11,010.00( 0.50 160.00( 0.01 10,357.00| 0.47 493.00( 0.02 0.9950 0.9953
4 750/99| 24-Apr-99 | /.81 2,072,751.00 2,076,852.00 2,062,575.00 __2,364,2']9.00 10,176.00] 0.49 1,644.00| 0.08 12,633.00| 0.61 4,101.00| 0.20 0.9951 0.9939
5 756/99| 30-Apr-99 | /.81 2,149,883.00 2,148,697.00 2,136,081.00 2,137,752.00 13,802.00] 0.64 1,671.00| 0.08 10,945.00| 0.51 1,186.00| 0.06 0.9936 0.9949
6 760/99|21-May-99| /.81 2,162,545.00 2,166,136.00 2,152,078.00 F '2,'150,685.00 10,467.00]0.48 1,393.00| 0.06 15,451.00| 0.72 3,591.00| 0.17 0.9952 0.9929
7 781/99|29-May-99| /.81 2,241,192.00 2,243,178.00 2,230,777.00 2,228,734.00 10,415.00] 0.46 2,043.00| 0.09 14,444.00| 0.65 1,986.00| 0.09 0.9954 0.9936
8 783/99| 4-Jun-99 7.2.1 2,151,567.00 2,156,785.00 2,142,813.00 2,142,695.00 8,754.00]0.41 118.00( 0.01 14,090.00 | 0.66 5,218.00| 0.24 0.9959 0.9935
9 790/99| 12-Jun-99 | £.8.1 2,159,629.00 2,165,638.00 2,150,947.00 2,148,946.00 8,682.00]0.40 2,001.00| 0.09 16,692.00| 0.78 6,009.00| 0.28 0.9960 0.9923
10 [820/99| 19-Jun-99 | m.&1.1 2,067,557.00 2,065,448.00 2,058,105.00 2,056,517.00 9,452.00] 0.46 1,588.00( 0.08 8,931.00| 0.43 2,109.00| 0.10 0.9954 0.9957
11 829/99( 27-Jun-99 [ /.81 2,171,559.00 2,182,596.00 2,180,525.00 2,171,305.00 8,966.00] 0.41 9,220.00| 0.42 11,291.00| 0.52 11,037.00| 0.51 1.0041 0.9948
993 23,786,097.00 | 23,832,014.12| 23,687,783.37 | 23,676,575.76 | 116,245.63|0.49| 2151840 | 0.09| 155438.36| 0.66| 53,493.12| 022 | 09959 | 0.9935
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[ (3)-(1) ] | (4)-(3) | | (2)-(4) | | (2)-(1) | VESSEL RATIO
AFUT | Lah i Awmes()  |deanemn1e(2)| Besunnad) |Fadanamnae4) % % % % VLR VDR
1 410/99| 9-Apr-99 | 1,298,962.00| 1,295,361.00( 1,301,553.00| 1,298,375.00| 2,591.00| 0.20 3,178.00 | 0.24 3,014.00| 0.23 3,601.00| 0.28| 1.0020 | 1.0023
2 411/99| 24-Apr-99 | 1,316,715.00| 1,314,531.00| 1,319,351.00 1,31_6,_835.80-__2_,636.00 0.20 2,518.00 | 0.19 2,302.00( 0.17| 2,184.00( 0.17| 1.0020 | 1.0018
3 412/99| 30-Apr-99 | 1,344,563.00| 1,340,430.00( 1,347,645.00| 1,343,056.00| 3,082.00f 0.23 4,589.00 | 0.34 2,626.00( 0.20| 4,133.00( 0.31| 1.0023 | 1.0020
4 415/99| 29-May-99 | 1,339,270.00| 1,339,646.00( 1,342,579.00| 1,342,658.00| 3,309.00| 0.25 79.00| 0.01 3,012.00| 0.22 376.00] 0.03| 1.0025 | 1.0022
5 421/99| 4-Jun-99 | 1,295,847.00 1,296,228.06( 1,299,325.23 —129—9656(_) _"3_,478.23 0.27 313.77 | 0.02 3,410.94| 0.26 381.06] 0.03| 1.0027 | 1.0026
6 423/99| 22-Jun-99 | 1,297,581.00( 1,295,939.06| 1,301,011.03| 1,299,454.00{ 3,430.03| 0.26 1,557.03 | 0.12 3,514.94| 0.27 1,641.94 1 0.13| 1.0026 | 1.0027
599 7,892,938.00| 7,882,135.13| 7,911,464.27 7,900,015.00f 18,526.27| 0.23( 12,234.80 | 0.15( 17,879.87| 0.23| 12,317.00( 0.16| 1.0023 | 1.0023
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| (3)-(1)1

| (4)-(3) |

| (2)-(4) |

1 (2)-(1) |

VESSEL RATIO

fEuT | mad Fudi Awas()  |fadanenna@)| Fesun1e3) |Eetlaranie4) % % % % | VLR | VDR
1 409/99 | 2-Apr-99 | 1,230,202.00| 1,228,461.66( 1,235,115.00| 1,232,004.00 4,913.00| 0.40 3,111.00( 0.25 3,542.341 0.29| 1,740.34( 0.14]1.0040| 1.0029
2 413/99 | 14-May-99| 1,358,267.00( 1,363,442.17| 1,364,162.00| 1,367,188.00 5,895.00| 0.43 3,026.00| 0.22 3,745.83| 0.27| 5175.17| 0.38]1.0043 | 1.0027
3 414/99 | 21-May-99| 1,324,587.00( 1,325,729.73| 1,330,353.00| 1,329,090.00 5,766.00| 0.44 1,263.00| 0.09 3,360.27| 0.25| 1,142.73| 0.09] 1.0044 | 1.0025
4 420/99 | 12-Jun-99 902,234.00 901,998.60 906,218.00 904,542.00 3,984.00| 0.44 1,676.00| 0.18 2,543.40| 0.28 235.40( 0.03]1.0044 | 1.0028
5 422/99 | 18-Jun-99 911,258.00 911,899.00 914,790.00 _91;136.00 _3,532.00 _639 654.00| 0.07 2,237.00| 0.24 641.00| 0.07]1.0039| 1.0025
6 424/99 | 26-Jun-99 | 1,004,998.00| 1,004,587.00( 1,008,963.00 7_1,007,039.00 : 3,965.00| 0.39 7 1,924.00f 0.19 2,452.00( 0.24 411.00f 0.04] 1.0039| 1.0024
794 6,731,546.00| 6,736,118.17| 6,759,601.00| 6,753,999.00| 28,055.00f 0.42] 11,654.00| 0.17| 17,880.83| 0.26] 9,345.63| 0.14(1.0042 | 1.0027
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[ (3)-(1) ] [ (4)-(3) | [ (2)-(4) | [ (2)-(1) 1 VESSEL RATIO
fEud | wead Sudi qumas(1) tadanenne(2) Forune3) | Beananie(4) % % % % VLR VDR
1 277/99 4-Apr-99 1,181,481.00 1,171,103.00 1,186,376.00 1,184,916.00 4,895.00 0.41 1,460.00 0.12 13,813.00 1.7 10,378.00f 0.88 1.0041 1.0118
2 281/99 | 17-Apr-99 1,198,426.00 1,194,675.00 1,200,916.00 __7,2(5,546.(5 N _2,_490.00 0.51___ 1,633.00f 0.14 7,874.001 0.65 3,751.001 0.31 1.0021 1.0066
3 288/99 | 6-May-99 950,661.00 950,100.00 957,504.00 959,218.00 6,843.00f 0.72 1,714.00f 0.18 9,118.001 0.95 561.00f 0.06 1.0072 1.0096
4 292/99 | 25-May-99 1,021,496.00 1,018,776.00 1,024,537.00 1,023,917.00 3,041.00| 0.30 620.00 0.06 5,141.001 0.50 2,720.001 0.27 1.0030 1.0050
5 296/99 | 8-May-99 1,158,910.00 1,156,093.00 1,162,139.00 1,162,753.00 3,229.00| 0.28 614.00( 0.05 6,660.001 0.57 2,817.001 0.24 1.0028 1.0058
6 301/99 | 14-Jun-99 1,149,983.00 1,146,702.00 1,153,736.00 1,152,053.00 3,753.00f 0.33 1,683.00f 0.15 5,351.001 0.46 3,281.001 0.29 1.0033 1.0047
39U 6,660,957.00 6,637,449.00 6,685,208.00 6,685,406.00 24,251.001 0.36 7,724.00 0.12 47,957.00 0.72 23,508.00f 0.35 1.0036 1.0072
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[ (3)-(1)] | (4)-(3) | | (2)-(4) | [ (2)-(1) 1 VESSEL RATIO

fEUT | 1aad Fudi a1 detlaremna) | Gesunie@) | Fadatenie@) % % % % | VLR | VDR
1 110/99 | 3-Apr-99 3,443,650.00 3,422,907.00 3,459,779.00 3,459,662.00 16,129| 0.47 1171 0.00 36,755] 1.06 20,743] 0.60 |11.0047 | 1.0107
2 113/99 | 11-Apr-99 3,408,958.00 3,422,396.00 3,410,743.00 3,421,005.00 1,785] 0.05 10,262 0.30 1,391( 0.04 13,438| 0.39 [1.0005] 0.9996
3 118/99 | 20-Apr-99 3,387,869.00 3,411,002.00 3,480,492.00 3,401,699.00 92,623| 2.73 | 78,793| 2.26 9,303] 0.27 23,133| 0.68 |1.0273(0.9973
4 121/99 | 4-May-99 3,345,564.00 3,374,123.00 3,352,063.00 3,354,313.00 6,499| 0.19 2,250( 0.07 19,810 0.59 28,559| 0.85 [1.0019] 0.9941
5 126/99 | 17-May-99 3,363,972.00 3,365,743.00 3,376,86;9._0(_) 3,3757_25._00 12,897 0.38 14710.00 10,979| 0.33 1,771| 0.05 |1.0038| 1.0033
6 138/99 [ 16-Jun-99 3,356,943.00 3,384,758.00 3,368,597.00 3,368,369.00 11,654 0.35 228 0.01 16,389 0.49 27,815] 0.83 [1.0035] 0.9952
7 142/99 | 30-Jun-99 3,443,650.00 3,357,538.00 3,459,779.00 _3,_4_55,662_00 16,129 0.47 117(10.00 | 102,124 2.95 86,112| 2.50 |1.0047 | 1.0304
599 23,750,606.00| 23,738,467.00| 23,908,322.00| 23,841,432.00| 157,7/16| 0.66 | 91,914|0.38| 196,751(0.83 | 201,571 | 0.85 [1.0066| 1.0043
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TANKER DATA REPORT
TANKER NAME: EX.]
PRODUCT HSD TRIP. NO. 736/99 SHIPMENT NO. DRAFT
DATE 1-Apr-99 BERTH EX.1 DESTINATION EX.1 FWD. 4.20 m.
BERTHED L/A CONNECTED START PUMP AWD. | 460
UNBERTH L/A DISCONNECTED | STOP PUMP TRIM 040 m.
1P - 4623 204,255
1S 4653 206,103 L
2P 4996 274,759 = N R
28 4995 - 274,805 B T o I
1P 5053 221,508 F Y R
38 5077 | 20440 | | = I
 4p 5035 | 165,275 R T = ]
4s os027 165,386 IS = e Y N
5P 4411 228,490 R - N B
 sp 4426 229,891 B e —— — T i
6p i
6s | N 1 gl I
o [ . SR I
2,190,912 99 39.9 2,190,912 | 0.9809 2,149,066 | 0.9873 2,176,710
SHORE 2,191,084
.................................................................. SHIP 2,176,710 &
MARINE OFFICER WITTNESS OFFICER ‘ LOSS/GAIN - 14374
% : 0.66
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qﬂ// 9 A o P Ao o 1 A @ ey @ 9 a
aselagldmguirldam B Teade Teshauedsvesszaminiuinlniumsaannuia

4
v =< 9 o

4 o Vo { \ 9
NaANAAUANANIUIIARIeRNUUUMI AT o Tnideluaisian  4.12 el lums

L= =

9 Ay v @ Y o [ dgl 1 9
UUT]ﬂGUE]ll”a‘V]Ulﬂi]’]ﬂﬂigﬂﬂuﬂ’]i'JﬂTlulﬂﬂ'lﬂTﬁl]5llﬂﬁq\1"UuGl‘ﬂNLL@%%’IﬂﬂJ@iAﬁ%’]ﬂﬂ’liﬂ@aﬂﬂ

A o [ ;’1 [ Yo 0 dy
YousoRIedNIMuadsanadeuna B lagsde i

MNYoyaveuianI0d1edIN 1 1NN 928/99 Tud 9/11/99 Warsanszavriniuniala
Tugeed 1P faszauvoninniunaazyelagail 4572 4573 4573 4572 4573 uay

9

o 1 1 Yo A
ﬂ?l!’)ﬂlﬂWI"l\i“]hlﬂﬂﬂu

LL=4572.60

G =0.54

AUIUHIAN

d=1.11

a1 d Tlwdr B anduTRalod Tassmualidnaudeiud oo nlosiaudIdan

B i 0.25

MINVOYAVDAUTOAIVI NN 2(VUTUTTTUADNGIN 463/99 Tuf 9/11/99 W18

Y
v A

Y v v Y
seaniniuniald lugean 1P Jaseauvaatiniuinaz¥o lasail 3928 3929

v
v A

3928 3928 3928 azMmuduAIA1e lanail

L =3928.20

O =045

GRITRGIVIRTR

d=1.78

tha d lumar B ainduifsled Tassmualdmaindesiui 0o nlosimud1da

B 11 0.025
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AN 4.12 i T e niFen Idee nuuulu

TANKER DATA REPORT

TANKER NAME EX.1
PRODUCT HSD SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO. 928/99 DRAFT
DATE 11-Nov-99 TAPE NO. 0037-40 NO. H98-487 NO. 4988461 BERTH DESTINATION FWD. 4.30 m,
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 4.70 m.
UNBERTH DATE 21-Dect40 DATE 21-Oct-42 DATE 25-Jun-42 L/A DISCONNECTED STOP PUMP TRIM 0.40 m.
TANK NO. SOUNDING AVG. ADJUSTMENT GROSS FREE WATER TEMP. API AP! NET VCF VOLUME VCF VOLUME
(mm.) LEVEL TRIM VOLUME DIP VOLUME deg.F @OBS. @60 F. VOLUME ASTM/6B(EOF. LTS@60F. ASTM/EB(86 F. LTS@B6 F.
1 2 3 4 5 {mm.} {(mm.) LTS@ ORS. mm. LST. LTS @ OBS.
iP 4602 4601 4603 4601 4602 4602 4605 203,308
18 4587 4587 4587 4586 4588 4587 4590 202,787 89
2P 4978 4978 4978 4977 4978 4978 4978 273,965 91
25 4985 4985 4985 4984 4985 4985 4985 274,374
3P 4983 4983 4983 4983 4984 4983 4976 219,424
as 4985 4985 4985 4984 4985 4985 4978 217,987 9
4P 4965 4965 4865 4965 4966 4965 4865 163,791 89
48 4965 4865 4965 4985 4965 4965 4965 183,661
5P 4607 4607 4607 4608 4607 4607 4607 240,028
58 4603 4603 4603 4604 4602 4803 4607 240,315 89
6P
6S
HOLD LINE.
TOTAL - 2,199,640 EVERAGE TEMP. 90 41.1 39.1 2,199,640 3.9855 2,167,745 0.9875 2,195,185
SEAL NO. VOLUME VOLUME VOLUME
LTS @ 0B8S. LTS@60F. LTS@86F.
SHORE 2,201,195
.................................................................. SHIP 2,195,185
MARINE OFFICER WITTNESS OFFICER LOSS/GAIN 8,010
% 0.27

89
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that d e B andulfsTed Tassmualdmanndediuii oo wesiaudldan

B i1 0.10

1 1 ' [ Y 1
MINVOYAVDUTOAIDGNEAIN 3 18I 341/99 TuT 27/11/99 WarsaNszaLIITUNTA

4
=1

18Tus09n 1P Saszavvo il utdazsoelan 3981 3980 3980 3981

Y
=

3980 Az MUIUAINE IAe

LL = 3980.40
O =0.55

GRITRGIVIRT R

d=1.09

than d v B aindulfsled Tassmualdmaimnieiui 00 nlesimud1dm

B v 0.30
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| (3)-(D) | | (4)-3) | | (2)-(4) | | (2)-(1) | VESSEL RATIO

S @i i Hig3(1) fadarenaQ) | Seduna) Ferarema@) % % % % VLR VDR
1 925/99 1-Nov-99 2,157,068 2,155,923 2,149,367 2,147,904 7,701 | 0.36 1,463 | 0.07 8,019 | 0.37 1,145 | 0.05 0.9964 0.9963
2 928/99 9-Nov-99 2,199,061 2,201,195 2,194,19_6 2,19;185 4,865__0.22 989 [ 0.05 6,010 | 0.27 2,134 | 0.10 0.9978 0.9973
3 929/99 13-Nov-99 2,240,304 2,238,358 2,235,669 7, —;,2—3;,&9 4[635 0.21 40 0.00 2,729 1 0.12 1,946 | 0.09 0.9979 0.9988
4 931/99 24-Nov-99 2,057,463 2,057,265 2,052,969 2,052,757 4,494 | 0.22 212 0.01 4,508 | 0.22 198 | 0.01 0.9978 0.9978
5 933/99 30-Nov-99 2,225,876 2,221,618 2,220,236 2,217,758 5,640 | 0.25 2,478 | 0.11 3,860 | 0.17 4258 | 0.19 | 0.9975 | 0.9983
6 50/00 3-Mar-00 2,188,955 2,192,696 2,186,749 2,186,097 2,206 | 0.10 652 0.03 6,599 | 0.30 3,741 | 0.17 | 0.9990 | 0.9970
7 54/00 14-Mar-00 2,225,520 2,224,996 2,223,148 2,219,187 2,372 | 0.11 3,961 | 0.18 5,809 | 0.26 524 | 0.02 | 0.9989 | 0.9974
8 57/00 22-Mar-00 2,193,075 2,193,907 2,186,728 2,186,909 6,347 | 0.29 181 0.01 6,998 | 0.32 832 | 0.04 | 0.9971 | 0.9968
9 59/00 29-Mar-00 2,083,975 2,082,707 2,081,175 2,076,049 2,800 | 0.13 5,126 | 0.25 6,658 | 0.32 1,268 | 0.06 0.9987 0.9968
10 63/00 3-Apr-00 2,126,234 2,125,257 2,121,197 - 2,120,142 5,037 | 0.24 1,055 | 0.05 5,115 ] 0.24 977 | 0.05 0.9976 0.9976
11 70/00 25-Apr-00 2,114,867 2,116,583 2,111,442 2,110,360 3,425 | 0.16 1,082 | 0.05 6,223 | 0.29 1,716 | 0.08 0.9984 0.9971
12 71/00 8-May-00 2,132,831 2,129,476 2,128,580 2,124,806 4,251 | 0.20 3,774 | 0.18 4,670 | 0.22 3,355 | 0.16 0.9980 0.9978
13 73/00 15-May-00 2,006,399 2,006,071 2,003,921 2,002,365 2,478 | 0.12 1,556 | 0.08 3,706 | 0.19 328 | 0.02 | 0.9988 | 0.9982
3 27,951,628 27,946,052 27,895,377 27,875,148 | 56,251 | 0.20 | 22,569 | 0.08 | 70,904 | 025 | 22,422 | 0.08 | 0.9980 | 0.9975
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[(3)-(1)| | (4)-(3)| [(2)-4) | [(2)-(1)| VESSEL RATIO

§1uit | i udi a3 () | falaenn) | Sedunni) |Sedaema@) % % % % VLR VDR
1 463/99 | 9-Nov-99 1,321,100.00 1,320,565.15 1,321,671.29 1,322,598.34 571.29 0.04 927.05 0.07 2,033.19 0.15 534.85 0.04 1.0004 1.0015

2 469/99 | 30-Nov-99 [ 1,351,826.00 1,350,181.43 1,350,946.51 1,347,760.88 879.49 0.07 3,185.63 0.24 2,420.55 0.18 1,644.57 0.12 0.9993 0.9982

3 80/00 | 13-Mar-00 | 1,326,066.00 1,323,698.33 1,325,020.11 1,323,339.00 1,045.89 0.08 1,681.11 0.13 359.33 0.03 2,367.67 0.18 0.9992 0.9997

4 131/00 | 1-May-00 1,178,401.00 1,178,425.19 1,180,598.94 1,182,824.45 2,197.94 0.19 2,225.51 0.19 4,399.26 0.37 24.19 0.00 1.0019 1.0037
39U 5,177,393.00 5,172,870.09 5,178,236.85 5,176,522.67 4,694.60 0.09 8,019.30 0.15 9,212.32 0.18 4,571.28 0.09 1.0002 1.0007
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| 3)-(1) | | (4)-3) | [(2)-(4) | | (2)-(1)] VESSEL RATIO
§uit | e Sudi a3 (1) fatlaena) | Seduni@) |Sedaenie@) % % % % VLR | VDR

1 462/99 | 5-Nov-99 1,372,450 1,371,272 1,374,492 1,369,555 2,042.00 | 0.15 | 4937.00 | 036 | 1,717.00 | 0.13 | 1,178.00 | 0.09 | 1.0015 | 0.9987

2 78/00 | 7-Mar-00 1,298,412 1,298,180 1,300,267 1,298,273 1,855.00 | 0.14 | 1,994.00 | 0.15 93.00 | 0.01 | 232.00 0.02 | 1.0014 | 1.0001

3 88/00 | 7-Apr-00 1,356,251 1,357,475 1,358,777 1,355,999 2,525.99 | 0.19 | 2,777.99 | 020 | 1,476.11 | 0.11 | 1,224.11 | 0.09 | 1.0019 | 0.9989

4 94/00 | 21-Apr-00 1,365,412 1,364,694 1,365,134 1,366,375 27803 | 0.02 | 124137 | 0.09 | 1,680.94 | 0.12 | 717.60 0.05 | 0.9998 | 1.0012

5 97/00 | 30-Apr-00 1,368,978 1,370,425 1,367,223 1,368,163 1,755.06 | 0.13 | 940.02 | 0.07 | 2,261.57 | 0.17 | 144654 | 0.11 | 0.9987 | 0.9983

6 103/00 | 16-May-00 | 1,372,450 1,373,839 1,373,839 1,369,555 1,389.30 | 0.10 | 428430 | 031 | 4,284.30 | 0.31 | 1,389.30 | 0.10 | 1.0010 | 0.9969

7 105/00 | 20-May-00 | 1,268,345 1,268,954 1,270,869 1,269,290 2,524.00 | 020 | 1,579.50 | 0.12 | 33551 | 0.03| 608.99 0.05 | 1.0020 | 1.0003
3 9,402,298 9,404,839 9,410,601 9,397,210 12,369.37 | 0.13 | 17,754.18 | 0.19 | 11,848.44 | 0.13 | 6,796.54 | 0.07 | 1.0009 | 0.9992
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[ (3)-(1) 1 | (4)-(3) | | (2)-(4) | [ (2)-(1) ] VESSEL RATIO

feud | e i qmas(1) fetlanenna2) | Fesunna@d) |Felanenia(4) % % % % VLR VDR
1 341/99 | 27-Nov-99 1,206,480.00| 1,209,608.00| 1,209,073.00| 1,210,123.00 2,593 | 0.21 1,050( 0.09 515 0.04 3,128 | 0.26 | 1.0021 | 1.0004

2 85/00 | 18-Mar-00 1,135,800.00| 1,136,061.00| 1,134,154.00| 1,133,143.00 1,646 | 0.14 1,011{ 0.09 2,918 | 0.26 261 0.02 | 0.9986 | 0.9974
3 91/00 | 12-Apr-00 1,143,964.00 1,140,882.00| 1,146,054.00| 1,144,598.00 2,090 | 0.18 1,456( 0.13 3,716 0.32 3,082 | 0.27 | 1.0018 | 1.0033

4 96/00 | 28-Apr-00 1,178,401.00| 1,178,425.00| 1,180,599.00| 1,182,824.00 2,198 | 0.19 2,225( 0.19 4,399 | 0.37 241 0.00 | 1.0019 | 1.0037

5 104/00 | 11-May-00 1,154,074.00| 1,152,368.00| 1,155,950.00| 1,154,985.00 1,876 | 0.16 965 0.08 2,617 0.23 1,706 | 0.15 | 1.0016 | 1.0023

6 109/00 | 26-May-00 1,194,312.00 1,193,914.00| 1,195,415.00| 1,195,743.00 1,103 | 0.09 328] 0.03 1,829 1 0.15 398 | 0.03 | 1.0009 | 1.0015
993 7,013,031.00| 7,011,258.00| 7,021,245.00| 7,021,416.00| 11,506.00 | 0.16| 7,035.00| 0.10| 15,994.00 | 0.23| 8,599.00 | 0.12| 1.0012 | 1.0014
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| (3)-(1) |

| (4)-(3) |

| (2)-(4) |

1 (2-(1) |

VESSEL RATIO

fUR | @a i Awas() | dedanemne@) | Fefunne@) | Fedananna@) % % % % VLR VDR

1 187/99 |20-Nov-99| 3,348,278.00 | 3,352,230.00 | 3,352,137.00 | 3,351,120.00 3,859.00 0.12 1,017.00 | 0.03 | 1,110.00 | 0.03 | 3,952.00 | 0.12 | 1.0012 0.9997

2 190/99 | 3-Dec-99 | 3,382,051.00 | 3,379,853.00 | 3,385,288.00 [ 3,385,914.00 3,237.00 0.10 626.00 0.02 | 6,061.00 | 0.18 [ 2,198.00 | 0.06 | 1.0010 1.0018

3 193/99 [10-Dec-99| 3,447,049.00 | 3,446,488.00 | 3,450,037.00 | 3,448,082.00 2,988.00 0.09 1,955.00 | 0.06 | 1,594.00 | 0.05 561.00 0.02 | 1.0009 1.0005

4 197/99 |17-Dec-99| 3,362,166.00 | 3,364,555.00 | 3,363,377.00 | 3,363,885.00 1,211.00 0.04 508.00 0.02 670.00 0.02 | 2,389.00 | 0.07 | 1.0004 0.9998
201/99 |22-Dec-99| 3,362,166.00 | 3,365,387.00 | 3,363,377.00 | 3,363,885.00 1,211.00 0.04 508.00 0.02 | 1,502.00 | 0.04 | 3,221.00 | 0.10 | 1.0004 0.9996

6 003/00 | 1-Jan-00 | 3,355,961.00 | 3,356,578.00 | 3,353,378.00 | 3,354,653.00 2,583.00 0.08 1,275.00 | 0.04 | 1,925.00 | 0.06 617.00 0.02 | 0.9992 0.9994
79U 20,257,671.00| 20,265,091.00 |20,267,594.00| 20,267,539.00 | 15,089.00 | 0.07 | 5,889.00 | 0.03 | 12,862.00 | 0.06 | 12,938.00 | 0.06 | 1.0005 1.0001
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Mref 1 nareseAnnndedmeveuiodiededii 1
TANKER DATA REPORT
TANKER NAME:  EX1
PRODUCT HSD SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO. 928/99 DRAFT
DATE 9-Nov-99 TAPE NO. 0037-40 NO. HO8-487 NO. BERTH DESTINATION FWD. 430 m.
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 470 m.
UNBERTH DATE 21-Dec-40 DATE 21-Oct-42 DATE L/A DISCONNECTED STOP PUMP TRIM 0.40 m.
TANK NO. SOUNDING TAVG.  ADJUSTMENT GROSS FREE WATER TEMP. APl AP NET VCF VOLUME VCF VOLUME
(mm.} LEVEL TRIM VOLUME DIP VOLUME deg.F @OBS. @60F. VOLUME ASTM/GB(S0F.) LTS @60 F. ASTM/GB(86 F.) LTS @86 F.
1 2 3 4 5 (mm.) (mm)  LTS@ OBS. mm. LST. LTS @ OBS.
1P 4572 4573 4573 4572 4573 4573 4576 201,782
15 4681 4682 4680 4681 4684 4662 4685 207,789 102
2p 5040 5040 5040 - 5041 5041 5040 5040 276,168 100
25 5034 5034 5035 5033 5034 5034 5034 276,087
ap 4995 4996 4994 4995 4994 4995 4968 219,778
3s 5040 5040 5042 5039 5040 5040 5033 219,415 102
4P 4995 4995 4993 4996 4995 4995 4595 164,436 101
4s 4985 4985 4983 4986 4985 4985 4985 164.267
5p 4603 4604 4603 4603 4604 4603 4603 239,793
55 4615 4615 4815 4614 4616 4615 4615 241,022 100
6P
65
HOLD LINE.
TOTAL 2.210.537 EVERAGE TEMP. 101 425 384 2210537 0.9802 2,166,768  0.9875 2,194,196
SEAL NO. VOLUME VOLUME VOLUME
LTS @ OBS. LTS@60F. LTS@86F.
SHORE 2,199,061
............................................................ SHIP 2,194,196
MARINE OFFICER WITTNESS OFFICER LOSS/GAIN 4,865

%

022




g
199905 od0d1ed 1 1

TANKER DATA REPORT

TANKER NAME EX.1
PRODUCT HSD SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO. 928/99 DRAFT
DATE 11-Nov-99 TAPE NO. 0037-40 NO. H98-487 NO. 4988461 BERTH DESTINATION FWD, 4.30 m.
BERTHED CALIBRATIONS CALIBRATIONS . CALIBRATIONS L/A CONNECTED START PUMP AWD. 4.70 m.
UNBERTH DATE 21-Dec-4GQ DATE 21-Oct-42 DATE 25-Jun-42 UA DISCONNECTED STOP PUMP TRIM 0.40 m.
TANK NO. SOUNDING AVG. ADJUSTMENT  GROSS FREE WATER TEMP.  API API NET VCF VOLUME VCF VOLUME
{mm.) LEVEL TRiM VOLUME Dip VOLUME deg.F @OBS. @60F. VOLUME ASTM/BB(60F. LTS@60F. ASTM/6B(B6 F. LTS@ 86 F.
1 2 3 4 5 {mm.) (mm.) LTS@ OBS mim. LST. LTS @ OBS.
1P 4602 4601 4603 4601 4602 4602 4605 203,308
18 4587 4587 4587 4586 4588 4587 4530 202,787 89
2P 4978 4978 4978 4977 4978 4978 4978 273,965 91
28 4985 4985 4985 4984 4985 4885 4985 274,374
kig 4983 4983 4983 4983 4984 4983 4976 219,424
3s 4985 4985 4985 4984 4985 4985 4978 217,987 91
4P 4965 4965 4965 4965 4966 4965 4965 163,791 89
48 4965 4965 4965 4965 4965 4965 4965 163,661
5P 4607 4607 4607 4608 4607 4607 4607 240,028
58 4603 4603 4603 4604 4602 4603 4607 240,315 89
6P
6S
HOLD LINE.
TOTAL 2,199,640 EVERAGE TEMP. 90 411 39.1 2,199,640 0.9855 2,167,745 0.9875 2,195,185
SEAL NO. VOLUME VOLUME VOLUME
LTS @ OBS. LTS@60F. LTS @86 F.
SHORE 2,201,195
................................................................ SHIP 2,195,185
MARINE OFFICER WITTNESS OFFICER LOSS/GAIN 6,010
PR % 027

syl
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OUTTURN REPORT FOR RECEIVED

TANK NO. 113-15 TANKER EXA
PRODUCT HSD
BEFORE RECEIVED DATE 36475 TIME
METERS LST.@OBS. LST@B0OF LST.@860F
GROSS DIP 0.08 79,095 78,146 79,135
WATER
ROOF DIST.
NET 79,095 78,146 79,135
TANK APl TABLE -5B AP @60OF VOLUME CORRECT!ION FACTOR
TEMP. OBS. TEMP. TABLE-6B
(OF) @ (600F) @ (860F)
85.00 40.40 83.00 38.60 0.9880 0.9875
AFTER RECEIVED DATE: TIME :
METERS LST.@OBS. LST@B0OF LST.@860F
GRQOSS DiIP 9.31 2,281,485 2252,054 2,280,330
WATER
ROOF DIST.
NET 2281485 27252054 27280330
TANK API TABLE -5B AP! @6C0OF VOLUME CORRECTION FACTOR
TEMP. OBS. TEMP. TABLE-6B
(OF) @ (600F) @ (860F)
87.00 39.90 84.00 38.00 0.9871 0.9876
LST.@0BS. LST@60OF LST.@860F
BEFOR RECEIVED 79,095 78,146 79,135
AFTER RECEIVED 2,281,485 2,252,054 2,280,330
NET RECEIVED (DISC.TANK) 2,202,390 2,173,908 2,201,195
TOTAL OIL LOSS/GAIN
ITEM LST.@860F ITEM LST.@860F ITEM LST.@860F
LOADING TANK (B/L) 2,199,061 SHIP LOADING 2,194,193 SHIP DiSCH. 2,195,185
SHIP LOADING 2,194,193 SHIP DISCH. 2,195,185 DISCH.TANK 2,201,185
LOADING LOSS - 4,868 TRANSIT LOSS 992 UNLOADING LOSS 6,010
% - 0.22 % 0.05 % 0.27
LOADING TANK(B/L} 2,199,061 REPORT BY : CUSTOM / EXCISE :
DISCH.TANK (RECEIVING TANK 2,201,195
TOTAL LCSS 2,134 SURVERYOR : APPROVED BY :

% 0.10
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NAME OF EQUIPMENT BRAND avusiioy LOCATION FREQUENCY SIZE Working/Cal Range
THERMOMETER(F) AMA 2 7.1 1 imda - 51-120 Degree F VERIFICATIONS
THERMOMETER(F) AMA 1 R 1 Wafs - 51-120 Degree F CALIBRATIONS
3 SOUNDING TAPE M J ) Al 5 Tms 0.5-15 M.
—— e . 1 . =5 L _ S
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I Trendu Tsandudaetiedi 1
; ’J/ﬂ/ﬂ Sose | wansudl mnouds| nadld | anusuves ATRIYERRMY WU
| i) | weda@d)
1-Nov-99 7.1 HSD - 15 9.80 Taw ]
3Nov-99 | 5.1 HSD ‘ 12 1000 | deAmd |
13Nov-09| 9.1 HSD - 18 950 | amms
24-Nov-99| 4.1 HSD - 15 950 ' gfu
30-Nov-99| 9.1 HSD 4 | 13 10.00 wewdt |
3Mar00| 31 | HSD | - | 12 | 1000 q19ns o
J4Mar-00] 9.1 HSD ¥ eI T WA .
22-Mar-00 21 HSD | - 12 | 1000 | vsAnd N
29-Mar-00| 1.1 HSD £ 12 9.80 WL A
3-Apr-00 | 3.1 HSD 2 T 9.80 4393
25-Apr-00 31 HSD - 15 9.80 Vsl
29-Apr-00| 9.1 HSD ; 19 9.80 4395 R
8-May-bo_ 5.1 HSD - 4 10.00 Tou ]
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fau() | Twes@ | Fedu) (1-2) 2)-(3) & Tai'ly

1-Nov-99 7.1 HSD 2155046 | 2,157,068 2,149,367 -0.09 0.36 / Tau
3-Nov-99 +—a~.1 | wsp | 2198068 2,199,061‘ 2,19.4’196, o005 | o ;o | sive
13Nov-g9 | | hso | 2239487 | 2240304 2,235,669 004 | o2 | 4 | 43905 -
2aNovs| w1 | HSD | 2086497 | 2057463 | 2052969 | 005 | o022 | s+ | ' i
30Nov-99| 34 | HSD | 2204089 | 2225876 2220236 | 004 025 | WINLA
3Mar00 | 21 | HSD | 2q87s40| 2188955 | 2,186749| 006 | o010 | 4 | goms
taMar00|  s4 | HSD 2004807 | 2225520| 2,223,148 008 | o1 / - ——
7_22—Mar—00~ : 7.1 I HSD | 2,191,‘;158- 2,193,075 2,186,728 -0.07 770.29 [ / | 7 seane 7
29Mar00|  +1 | HSD | 2082548 | 2,083,975 | 2,081,175 007 | 013 / | wewam
_é—Apr-—OO 1 a1 | nso | 212a800| 2126234 2121097 008 | o024 ;o .M%_A__
25apr00 | 54 | HSD | 2112884| 2,114867| 2111442 011 | ote | sgAnd
29apr00| 84 | HSD | 2131480 2132831 2,128,580 |  -0.06 0.20 / gqns
eMay-00 | 31 | HSD | o2o04es| 2006399 | 2003921 w000 | o012 | 4 | Teu

sl
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TANKER DATA REPORT

ANKERNAM  EX2
PRODUCT ULR  SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENTNO.  463/99 DRAFT
DATE 9Nov-99  TAPENO.  0089-40 NO. 9716234 NO. BERTH DESTINATION FWD. 3.60 m.
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 4.20 .
UNBERTH DATE 2-Aug-40 DATE 2-Jul-43 DATE L/A DISCONNECTED STOP PUMP 0.60 m,
TANK NO. SOUNDING AVG.  DIUSTMEN GROSS FREE WATER TEMP APl APl NET VCF. VOLUME  VCF  VOLUME
(mm.) LEVEL TRIM  VOLUME DIP OLUM degF @OBS @60F VOLUME STM/G6B(6OF TS @ 60F STM/GB(6F TS@86F.
1 2 3 4 5 (mm) (mn)  TS@ OBS . LST. LTS @ OBS.
1P 3928 3929 3928 3928 3928 3928 3948 126,682
15 4133 4132 433 4132 4133 4133 4153 134,195 91
2p 4806 4805 4806 4805 4807 4806 4815 168,582 9
25 4762 4761 4762 4761 4764 4762 477 167,583
3P 4496 4496 . 4495 4497 4496 4496 4496 208,484
3s 4608 4608 4507 4608 4608 4608 4608 212,435 9l :
ap 4846 4846 4845 4847 4846 4846 4851 152,132 83 :
4s 4834 4833 4834 4834 4834 4834 4839 151,898 :
5P :
5p
6P
65
HOLD LINE. 3322
TOTAL 1,325,313 EVERAGE TEMP. 90 60@9I0 362 1325313 09799 1298674 09826 1,321,671
SEAL NO. VOLUME VOLUME VOLUME
LTS @ OBS. LTS @ 60 F. LTS @ 86 F.
SHORE 1,321,100
.................................................................. SHIP 1,321,671
MARINE OFFICER WITTNESS OFFICER LOSS/GAIN 571
- % 0.04

€51
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TANKER DATA REPORT

TANKER NAME EX.2
PRODUCT ULR SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO. 463/99 DRAFT
DATE 11-Nov-99 TAPE NO. 0089-40 NO. 9716234 NO. 4388461 BERTH DESTINATION FWD. 3.60 m.
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD, 4.20 m.
UNBERTH OATE 2»Au<;-;170 DATE 2-Jul4l D/\TL 4 25 "J;J‘; 42__ i UA DISCONNECTED STOP PUMP TRIM 0.60 m.
TANK NO. SOUNDING AVG. - -f\DJlJSI MENT V &:RO{:; FR;H;;(ER TEMP. NET VCF VOLUME VCF VOLUME
(mm.} {LEVEL TRIM VOLUME oip VOLUME deg.F @OBS. @60F. VOLUME ASTM/6B(60F. LTS @60 F. ASTM/6B{86 F. LTS@ 86 F.
1 2 3 4 5 (mm.} {min.) LTS OBS. mm LST. LTS @ OBS.
1P 4022 4021 4022 4022 4021 4022 4042 130121
1S 4048 4047 4048 4048 4047 4048 40686 131,076 84
2P 4705 4705 4706 4704 4705 4705 4714 166.289 85
2S 4697 4698 4696 4697 4697 4697 4706 166,107
3P 4663 4664 4663 4663 4863 4663 4663 214,052
38 4580 4581 4581 4580 4580 4580 4580 211,612 84
4P 4730 4731 4730 4731 4730 4730 4735 149,870 84
48 4800 4601 4601 4602 4601 4601 4606 148.402
SP
5¢
6P
85
HOLD LINE. 3,322
TOTAL 1.320,851 EVERAGE TEMP. 84 1,320,851 0.9840 1,289,717 0.9827 1,322,598
SEAL NO. VOLUME VOLUME VOLUME
LTS @ 0BS. LtTS@860F. LTS@86 F.
SHORE 1,320,565
.......................... SHIP 1,322,598
T MAi((NE OFNCLR i WITINESS OFTHICER LOSS/GAIN - 2,033
== % 0.15
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OQUTTURN REPORT FOR RECEIVED

TANK NO. ) 113-14 TANKER EX.2
PRODUCT ULR
BEFORE RECEIVED DATE 36475 TIME

METERS LST.@OBS. LST@B00F LST.@860F

GROSS DIP 0.46 98,443 96,927 98,643
WATER
RQOF DIST.
NET 98,443 96,927 98,643

TANK API TABLE -5B APl @600F VOLUME CORRECTION FACTOR
TEMP. 0BS.  TEMP. TABLE-6B

(OF) @ (600F) ‘ @ (860F)

83.10 58.70 76.00 56.70 0.9846 0.9826

AFTER RECEIVED DATE : TIME :

METERS LST.@CBS. LST@600F LST.@860F

GROSS DIP 9.579 1416326 1,394,656 1,419,209
WATER
ROQCF DIST.
NET 1,416,326 1,394,656 1,419,209
TANK APl TABLE -58 API @60CF YOLUME CCRRECTICN FACTOR
TEMP. o8s. TEMP. TABLE-68B
(OF) @ (60CF) @ (860F)
83.00 58.30 77.00 56.20 0.9847 0.9827

LST.@0BS. LST@GOOF LST.@860F

BEFOR RECEIVED 98,443 96,927 98,643
AFTER RECEIVED 1,416,326 1,394,656 1,419,209
NET RECEIVED (DISC.TANK) 1,317,883 1,297,729 1,320,565

TOTAL OIL LOSS/GAIN

ITEM LST.@860F ITEM LST.@860F ITEM LST.@880F
OADING TANK (B/L 1,321,100 SHIP LOADING 1,321,671 SHIP DISCH.
SHIP LOADING 1,321,671 SHIP DISCH. 1,322,598 DISCH.TANK
LOADING LOSS 571 TRANSIT LOSS 927 UNLOADING LOSS -
% 0.04 % 0.07 % -
OADING TANK(B/L 1,321,100 REPORT BY : CUSTOM / EXCISE :

JANK (RECEIVING 1,320,565

TOTAL LOSS - 535 SURVERYOR : APPROVED BY :

%, - 0.04
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TANKER NAME EX.2

TANKER DATA REPORT

PRODUCT ULG SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO. 462/99 DRAFT
DATE 5-Nov-99 TAPE NQ. 0089-40 NO. 9716234 NO. BERTH DESTINATION FWD. 4,00 m.
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 4.20 m.
UNBERTH DATE 2-Aug-40 DATE 4-Jul-42 DATE /A DISCONNECTED STOP PUMP 020 m.
TANK NO. SOUNDING AVG ADJUSTMENT  GROSS FREE WATER TEMP. APl AP! NET VCF VOLUME VCF VOLUME
(mm.) LEVEL TRIM VOLUME P VOLUME deg.f @OBS. @60F. VOLUME ASTM/6B(60F. LTS @60 F. ASTM/6B(86 F. LTS@ 86 F.
1 2 3 4 5 (mm.) {mm.) LTS@ OBS. mm. LST. LTS @ OBS.
1P 4243 4243 4242 4243 4244 4243 4250 137.760
18 4497 4497 4457 4497 4496 4497 4504 147,118 88
2P 5033 5033 5032 5034 5033 5033 5036 173,598 87
28 5077 5077 ‘5076 5078 5077 5077 5080 174,597
P 4795 4795 4795 4795 4795 4795 4795 217,933
38 4830 4830 4831 4829 4830 4830 4830 218,962 85
4P 4770 4770 4771 4770 4771 4770 4772 156,591 84
4S 4771 4771 4771 477 4770 477 4773 50,611
sp
55
6P
6S
HOLD LINE. 3,322
TOTAL 1.374.492 EVERAGE TEMP. 86 64‘5@&3 61.0 1,374,492 0.9820 1,348,761 0.982 1.374,492
SEAL NO. T VOLUME VOLUME VOLUME
LTS @ OBS. LTS@80F. LTS@ 86 F.
SHORE 1,372,450
.................................. SHiP 1,374,492
MARINE OFFICER mE!;S Of i-"ICER LOSS/GAIN 2,042
% 0.15

961
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TANKER DATA REPORT

TANKER NAME EX.2

PRODUCT uLG SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO. 462/99 DRAFT
DATE 7-Nov-99 TAPE NO. 0089-40 NO. 9716234 NO. 4988461 BERTH DESTINATION FWO. 3.40 T,
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 3.80 m.
UNBERTH DATE 2-Aug-40 DATE 4-Jul-42 DATE 26-Juk-42 LA DISCONNECTED STOP PUMP TRIM 0.40 m.
TANK NO. SOUNDING AVG. ADJUSTMENT  GROSS FREE WATER TEMP.  APY AP NET VCF VOLUME VCF VOLUME
(mm.) LEVEL TRIM VOLUME DiP VOLUME degf @OBS. @60F. VOLUME ASTM/6B(60F. LTS @60 F. ASTM/6B(BE F. LTS @ 86 F.
1 2 3 4 5 (mm) (mm)  LTS@OBS. mm. LST. LTS @ OBS. '
1p 4353 4353 4352 4354 4353 4353 4360 141,808
15 4375 4375 4374 4375 4374 4375 4382 142,618 88
20 5068 5067 5068 5068 5067 5068 5071 174,393 87
23 5050 5050 5051 5061 5050 5050 5053 173,984
3 4775 4775 4775 4774 4775 4775 4778 217,345
3s 4743 4743 4743 4744 4743 4743 4743 216,404 84
4p 4760 4760 4760 4761 4760 4760 4762 150,396 86
4s 4703 4703 4705 4703 4703 4703 47085 149,285
5p
55
6P
65
HOLD LINE 3,322
TOTAL 1,369,665 EVERAGE TEMP, 86 64.2@865 60.7 1369555 0.9821 1,345,040 0.9821 1,369,555
SEAL NO. . VOLUME VOLUME VOLUME
LTS @ OBS. LTS@60F. LTS@86F.
SHORE 1,371.272.
.................................................... SHIP 1,369,565
MARINE OFFICER WITTNESS OFFICER LOSS/GAIN 1717

%

0.13
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QUTTURN REPORT FOR RECEIVED

TANK NO. 113-13 TANKER EX.2
PRODUCT ‘ ULG
BEFORE RECEIVED DATE 36471 TIME

METERS LST.@OBS. LST@600F LST.@860F

GROSS DIP 1.50 417,085 409,995 417,552
WATER
ROOF DIST.
NET 417,085 409,995 417,552
TANK AP! TABLE -5B  API @600F VOLUME CORRECTION FACTOR
TEMP. OBS.  TEMP. TABLE-6B
(OF) @ (600F) @ (860F)
84.70 63.30 75.00 61.30 0.9830 0.9819
AFTER RECEIVED DATE : TIME :
METERS LST.@OBS. LST@60OF LST.@860F
GROSS DIP 7.238 1,786,823 1,756,447 1,788,825
WATER
ROOF DIST.
NET 1,786,823 1,756,447 1,788,825
TANK API TABLE -58 APl @800F VOLUME CORRECTION FACTOR
TEMP. 0BS.  TEMP. _ TABLE-6B
(OF) @ (600F) @ (8BOF)
84.60 63.70 78.00 61.30 0.9830 0.9819

LST.@OBS. LST@600F LST.@860F

BEFOR RECEIVED 417,085 409,995 417,552

AFTER RECEIVED 1,786,823 1,756,447 1,788,825

NET RECEIVED (DISC.TANK) 1,369,738 1,346,452 1,371,272

TOTAL OIL LOSS/GAIN

ITEM LST.@860F ITEM LST.@860F ITEM LST.@860F
OADING TANK (B/L 1,372,450 SHIP LOADING 1,374,492 SHIP DISCH. 1,369,655
SHIP LOADING 1,374,492 SHIP DISCH. 1,369,585 DISCH.TANK 1,371,272
LOADING LOSS 2,042 TRANSITLOSS - 4,837 UNLOADING LOSS 1,717
% 0.15 % - 0.36 % 0.13

OADING TANK(B/L 1,372,450 REPORT BY : CUSTOM / EXCISE :

TJANK (RECEIVING 1,371,272

TOTAL LOSS - 1,178 SURVERYOR: APPROVED BY :

% - 0.09
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TANKER DATA REPORT

TANKER NAME EX.3
PRODUCT JET A-1 SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO, 341/98 DRAFT
DATE 27-Nov-99 TAPE NO. 046-41 NO. 9160624 NO. BERTH DESTINATION FWO. 340 m.
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 3.80 m.
UNBERTH DATE 1-Dec-41 DATE 7-Jul-42 DATE {/A DISCONNECTED STOP PUMP 0.40 m.
TANK NO. SOUNDING AVG. ADJUSTMENT  GROSS FREE WATER TEMP.  API API NET VCF VOLUME VCF VOLUME
(mm.) LEVEL TRIM VOLUME oIp VOLUME deg.F @O8S. @60f. VOLUME ASTM/6B(60F. LTS@ 60 F. ASTM/6B(86 F. LTS @86 F.
1 2 3 4 5 (mm.) {(mm.) L TS@ OBS. mm. LST. LTS @ 088,
1P 3981 3980 3980 3981 3980 3980 3584 134.863
18 4035 4035 4035 4036 4034 4035 4037 136,064 92
2P 4750 4751 4750 4750 4751 4750 4750 169,924 92
28 4703 4703 4702 4703 4703 4703 4703 158,450
3P 4670 4670 4670 4671 4671 4670 4870 157.781
35S 4590 4590 4590 4591 4590 4590 4590 155.866 92
4p 4626 4626 4626 4625 4625 4626 4642 153,079 92
48 4670 4670 4670 4670 4671 4670 4686 154,238
5P
5P
6P
6S
HOLD LINE. 2,620
TOTAL ) 1,212,885 EVERAGE TEMP, 92 49.5@92 465 1,212,885 0.9832 1,192,509 0.9863 1,209,073
SEAL NO. o VOLUME VOLUME VOLUME
LTS @ OBS. LTS@60F. LTS@86F.
SHORE 1,206,480
............................................................. SKIP 1,209,073
MARINE OFFICER WITTNESS OFFICER LOSS/GAIN 2,593
% 021
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TANKER DATA REPORT

TANKER NAME EX.3
PRODUCT JET A-1 SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO. 341/99 DRAFT
DATE 28-Nov-99 TAPE NO. 048-41 NO. 8160624 NO. 4984899 BERTH DESTINATION FWD. 3.40 m.
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 3.80 .
UNBERTH DATE 1-Dec-41 DATE 7-Jul42 DATE 29-Jul-42 LiA DISCONNECTED STOP PUMP TRIM 0.40 m.
TANK NO. SOUNDING AVG. ADJUSTMENT ~ GROSS FREE WATER TEMP. APl API NET VCF VOLUME VCF VOLUME
(mm.) LEVEL TRIM VOLUME DIP VOLUME degF @OBS. @G60F. VOLUME ASTM/EB(60F. LTS @ 60 F. ASTM/EB(86 F. LTS@ 86 F.
1 2 3 4 5 (mm) (mm)  LTS@OBS. mm. LST. LTS @ OBS.
1P 3969 3959 3970 3969 3970 3969 3971 134,448
15 4010 4010 4010 4011 4010 4010 4012 135,378 81
2P 4709 4709 4710 4709 4709 4709 4709 158,955 81
25 4665 4665 4665 4664 4665 4665 4665 157,553
3p 4630 4630 4630 4831 4630 4630 4630 156,837
3s 4558 4558 4559 4558 4558 4558 4558 155,111 80
4P 4970 4970 4971 4970 4970 4970 4613 152,396 81
43 4640 4640 4640 4640 4640 4640 4656 153,531
sp
5P
6P
65
HOLD LINE. 2,610
TOTAL — 1,206,819 EVERAGE TEMP. 81 48.3@81.5 463 1,206,819 0.9890 1,193,544 0.9863 1,210,123
SEAL NO. VOLUME VOLUME VOLUME
LTS @ OBS. LTS@B0F. LTS@86F.
SHORE 1,209,608
............................................................ SHIP 1210123
MARINE OFFICER o WITTNESS OFFICER o LOSS/GAIN - 515
% - 0.04
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QUTTURN REPORT FOR RECEIVED

TANK NO. T-8501 TANKER EX.3
PRODUCT JET A-1
BEFORE RECEIVED DATE 36278 TIME

METERS LST.@OBS. LST@600OF LST.@860F

166

GROSS DIP 1.01 178,873 177,102 179,544
WATER
ROOF DIST.
NET 178,873 177,102 179,544
TANK AP! TABLE -5B  AP| @600F VOLUME CORRECTION FACTOR
TEMP. 08S.  TEMP, TABLE-6B
(CF) @ (600F) @ (860F)
78.80 49.10 90.00 46.30 0.9901 0.9864
AFTER RECEIVED DATE : TIME ;

METERS LST.@OBS. LST@E0OF LST.@860F

GROSS DiP 9.385 1385220 1,370,260 1,389,152
WATER
ROOF DIST.
NET 1,385220 1,370,260 1,389,152
TANK APl TABLE -5B APl @60CF VOLUME CORRECTION FACTOR
TEMP. OBS. TEMP. TABLE-6B
(OF) @ (600F) @ (860F)
80.60 49.80 85.00 47.30 0.9892 0.9864

LST.@0BS. LST@E600OF LST.@860F

BEFOR RECEIVED 178,873 177,102 179,544
AFTER RECEIVED 1,385,220 1,370,260 1,389,152
NET RECEIVED (DISC.TANK) 1,206,347 1,193,157 1,209,608

TOTAL OIL LOSS/GAIN

ITEM LST.@860F ITEM LST.@860F ITEM LST.@860F
OADING TANK (B/]; 1,206,480 SHIP LOADING 1,208,073 SHIP DISCH. 1,210,123
SHIP LOADING 1,209,073 SHIP DISCH. . 1,210,123 DISCH.TANK 1,209,608
LOADING LOSS 2,593 TRANSIT LOSS 1,050 UNLOADING LOSS - 515
% 0.21 % 0.09 % - 0.04
OADING TANK(B/L 1,206,480 v REPORT BY : CUSTOM / EXCISE :

JANK (RECEIVING 1,208,608

TOTAL LOSS 3,128 SURVERYOR : APPROVED BY :

o 0.26
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18-Mar-00 3.3 JET A-1 - 13 10.00 Uszang |
2-Apr00| 2.3 JET A-1 C A . 13 N w0 438 -
éé-;ﬁr-oo 1.3 JETA-1 4 15 9.50 %ﬁu =
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i FoSe | waasual USinaniisiud s6 °F % ANWUANFAN N3EOUTL Al
fefu) | o) FoAUE) (1)-(2) 2)-(3) 4 Ti'ld

27-Nov-99 9.3 JET A-1 1,205,786 | 1,206,480.00 | 1,209,073.00 -0.06 -0.21 / Tau
18-Mar-00 | 33 | JETA | 1,134,5€7~ 1,135,8(5?06 ' 4,7347154E -0.11 014 y UsgAng
12-Apr-00 | 23 | JETA | 1143200 | 1,143,96400| 1.14608400| 007 | 018 | /1 | ] 45909 ]
08-Apr00 | 1.3 | JETA4 | 1477349 | 147840100 | 1.18059900| 009 | 019 | 4 "zﬁu
1-May-00| 5.3 | JETA4 | 1153876 | 1,154,074.00 | 115595000 |  -0.02 oo | | ] wrA |
26-May-00| 33 | JETA4 | 1193457 | 1,194,312.00 119541500 |  -0.07 -0.09 7| I Tau ]
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NAME OF EQUIPMEN| BRAND | woudivu| aouifivu | afwold | SiNFAG.NO 44 mas 7@ LOCATION | FREQUENCY | SIZE RANGE Working/Cal Range | TOLERANE |REPEATABILITY| REFERENCE
1 THERMOMETER(F) AMA 1 26-Oct-42 | 24-Sep-43 | 9869680 A2 1 mta - | (5)-215 Degree F | 51-120 Degree F | (+/-) 0.25 Degreef - ASTMET7 CALIBRATION
- S— —— P —— PRNICF -~ — — - i e 1 e el e L. — b =
2 SOUNDING TAPE BMI 1 |21-May-42| 20-May-47 100-40 - A2 5 1lafa 2 012w, 0-20 1. (+/-)3 mm. - -
3 API HYDROMETER | PRECISION 2 29-Jul-42 | 22-Jun-43 4984899 - A.2 liaFs 49.0-61.0 AP} 49.0-61.0 API {+/0.10 API - ASTME 126-92 | VERIFICATIONS
4 THERMOMETER(F) AMA 1 14-Sep-42| 12-Sep-43 | 9848694 2 A2 1 Tinfa - | (-6)-215Degree F | 51-120 Degree F | (+/-) 0.25 DegreeF - ASTME77 CALIBRATION
4 Fafniniu JET A-1 2 4-Nov-10 |  5-Nov-45 T-8501 TANK FRAM s Tmia 1,245,336 63
-1
S I U - . ' . _ = —
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NAME OF EQUIPMEN BRAND iy rowmfay niwnTy SINIFAG.NO 43 m29 dn LOCATION FREQUENCY SIZE RANGE Worklng/Cal Range TOLERANE REPEATABILITY REFERENCE
1 THERMOMETER(F) AMA 1 7-dul-42 5-Jul43 9160624 3 13 1Tlnfs - (-5)-215 Degree F 51-120 Dagrea f (+-) 0.25 Da - ASTMET? CALIBRATION
2 | SCUNDING TAPE 8MI 1 t-Dec-41 04641 3 13 5 linfs 3 0.5-20 M. (+4-)3 mm s ] =
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TANKER NAME EX.4

TANKER DATA REPORT

PRODUCT fO SOUNDING THERM. HYDROMETER TRIP. NO. SHIPMENT NO. 187/29 DRAFT
DATE 20-Nov-99 TAPE NO. 003341 NO. 9410989 NO. BERTH EX.2 DESTINATION EX.3 FWD. 5.60 m.
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 5.60 m.
UNBERTH DATE 20-Apr-41 DATE 22-0ct1-42 DATE L/A DISCONNECTED STOP PUMP 0.10 m.
TANK NO. SOUNDING AVG. ADJUSTMENT  GROSS FREE WATER TEMP, API API NET VCF VOLUME VCF VOLUME
{mm.) LEVEL TRIM VOLUME DiP VOLUME degF @0BS. @60F. VOLUME ASTM/6B(60F. LTS @60 F. ASTM/6B(B6 F. LTS@ 86 F.
1 .2 3 4 5 (mm.) {mm.) LTS@ 0BS. mm. LBT. LTS @ 0BS.
1P
18
2P 6230 6230 6230 6231 6229 6230 6235 264,633
28 5904 5904 5904 5903 5905 5904 5909 239,952 151
3P 6014 6014 £013 6015 6013 6014 6024 350,246 151
3s 6108 6109 6107 6107 6108 6108 6118 355,874
4p 5760 5761 5759 5760 5760 5760 5745 392,487
48 5789 5789 5788 5790 5789 5789 5774 394,500 151
5P 5675 5675 5674 5675 5676 5675 5695 320,268 151
5P 5755 5756 5754 5755 5756 5755 5775 324.639
6P 5798 5798 5799 5788 5797 5798 5803 394,992
65 5864 5855 5854 5853 5854 5854 5859 399,032 151
HOLD LINE. 16.505
TOTAL - 3,443,328 EVERAGE TEMP. 151 23.5@15%1 180  3.443,328 0.9631 3,316,269 0.9893 3,352,137
SEAL NO. VOLUME VOLUME VOLUME
LTS @ OBS. LTS @60 F. LTS@86 F.
SHORE 3,348,278
......................................................... SHIP 3,352,137
MARINE OFFICER WITTNESS OFFICER LOSS/GAIN 3,859

%

0.12
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TANKER DATA REPORT

TANKER NAME EX4
PRODUCT FO - SOUNDING THERM. HYDROMETER TRIP. NQ, SHIPMENT NO. 187/99 DRAFT
DATE 22-Novw-99 TAPE NO. 0033-41 NO. 9410989 NO. 2904852 BERTH DESTINATION EX.3 FWD. 560 m.
BERTHED CALIBRATIONS CALIBRATIONS CALIBRATIONS L/A CONNECTED START PUMP AWD. 5.70 m.
UNBERTH DATE 20-Apr-41 DATE 22-Oct-42 DATE 5-Aug-42 L/A DISCONNECTED STOP PUMP TRIM 0.10 m.
TANK NO. SOUNDING AVG. ADJUSTMENT GROSS FREE WATER TEMP. AP} AP! NET VCF VOLUME VCF VOLUME
{mm.) LEVEL TRIM VOLUME cip VOLUME degF @OBS, @60F. VOLUME ASTM/6B(60F. LTS@G60F. ASTM/6B(B6F. LTS@B86F.
1 2 3 4 5 {mm.) (mm.} LT5@ OBS. mm. LST, LTS @ O8S.
1P
18
2P 6209 6208 6209 6210 6209 6209 6214 263,685
28 5895 5895 5894 5896 5895 5895 5800 239,549 148
3P 6026 6025 6027 6026 6026 6026 6016 345,766 146
3s 6121 6121 6122 6120 6120 6121 6111 355,455
4P 5748 5748 5749 5748 5749 5748 5733 391,664
48 5781 5782 5781 5782 5780 5781 5766 393944 146
5P 5683 5663 5664 5663 5664 5663 £683 319.582 147
5P - - 5745 5745 5746 5746 5743 5745 5765 324,268
&P 5787 5785 5787 5788 578’8 5787 5792 394,198
88 5829 5829 5829 5828 5830 5829 5834 397,228 147
HOLD LINE. 16,505
TOTAL = 3.435.844 EVERAGE TEMP. 146 23.2@146 18 3,435,844 0.9651 3,315,933 0.9895 3,351,120
SEAL NO. VOLUME VOLUME VOLUME
LTS @ OBS. LTS@60F. LTS @86 F.
SHORE 3,352,230
................................................. SHIP 3,351,120
MARINE OFFICER ) WITTNESS OFFICER - LOSS/GAIN 1.1

%

0.03




173

i o a3y w4 o 4 ¢
MINA .27 mamwagaﬂmnmwmﬁamamqmﬁ4(‘mmmm)

OUTTURN REPORT FOR RECEIVED

TANK NO. 1011-13 TANKER EX.4
PRODUCT FO
BEFORE RECEIVED DATE 36486 TIME

METERS LST.@OBS. LST@B00F LST.@860F

GROSS DIP 1.10 1,214,857 1,187,523 1,200,003
WATER
ROGCF DIST.
NET 1,214,857 1,187,523 1,200,003
TANK AP| TABLE -5B  API @600F VOLUME CORRECTION FACTOR
TEMP. 0OBS. TEMP. TABLE-6B
(OF) @ (600F) @ (860F)
116.00 20.40 118.00 1710 0.9775 0.5836
AFTER RECEIVED DATE : TIME :

METERS LST.@OBS. LST@600F LST.@860F

GROSS DiP 4.340 4,621,822 4,504,890 4,552,233
WATER
ROOF DIST.
NET 4,621,822 4,504,830 4,552,233
TANK API TABLE -5B  AP! @600F VOLUME CORRECTION FACTOR
TEMP. OBS. TEMP, TABLE-6B
(OF) @ (600F) @ (860F)
123.00 20.40 125.00 16.80 0.9747 0.9896

LST.@OBS. LST@E0OF LST.@860F

BEFOR RECEIVED 1,214,857 1,187,523 1,200,003
AFTER RECEIVED 4,621,822 4,504,820 4,552,233
NET RECEIVED (DISC.TANK) 3,406,965 3,317,367 3,352,230

TOTAL OlL LOSS/GAIN

ITEM LST.@860F ITEM LST.@860F ITEM LST.@860F
OADING TANK (B/L 3,348,278 SHIP LOADING 3,352,137 SHiP DISCH. 3,351,120
SHIP LOADING 3,352,137 SHIP DISCH. 3,351,120 DISCH.TANK 3,352,230
LOADING LOSS 3,858 TRANSIT LOSS - 1,017 UNLOADING LOSS 1111
% 0.12 % - C.03 % 0.03
OADING TANK(B/L 3,348,278 REPORT BY : CUSTOM / EXCISE :

TJANK (RECEIVING 3,352,230

TOTAL LOSS 3,952 SURVERYOR : APPRQOVED BY .

[7A 0.12
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fAu) | fwes2) | Fedu@) (D-(2) 2)-3) 8 | Tld

20-Nov-99 5.4 FO 3,348,012 | 3,348,278.00 | 3,352,137.00 0.01 -0.12 / 1391
30ec99 | 14 | FO | 3381120 338205100| 338528800 003 | 010 | / | | g
10-Dec99| 34 | FO | 3446867 | 3447,049.00 | 3450,037.00 001 | w00 | /| | Avnat
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NAME OF EQUIPMEN rowilou 41 a9 in LOCATION FREQUENCY RANGE Working/Cal Ranga TOLERANE REPEATABILITY REFERENCE
i THERMOMETER(F) 1 - 74 1 flinfe (-5)-215 Degree F 51-120 Degreo F (+1-) 0.25 Degreef . ASTMETT
— S - = = =tk =1
2 SOLINDING TAPE y 34 5 Wads 0124 05158 {+/-)3 mm. - -
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NAME OF EQUIPMEN BRAND anilsy nomiivy nisdo T SHFAGNO fapnadn LOCATION FREQUENCY RANGE Waosking{Cat Range TCLERANE REPEATABILITY REFERENCE
THERMOMETERIF) AMA 1 25-0c142 2256043 LR GT4-052-99 »3 1Naf (-5)215 Dagrea £ 51-120 Degres F (+1+} 025 Degrast . ASTMETT CALIBRATION
SQUNCHG TAPE aM 1 20-Apea) 19-Apr-do Ganz-40 "3 0-20u 0.520 M. (3 061172
APLHYOROMETER PRECISION 2 Q-duread 2904652 ~3 1Wndy 49.0-61.0 AP 49.0-61.0API (rrj0. 1AM ASTME 126-92 VERIFICATIONS
THERMOMETERI(F} AMNA 1 18-Oct:4} BI4858 GT4-058-20 "l 51120 Degree F {#7:} 0.25 Dugraef - ASTMETT CALIBRATIGN
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API GRAVITY AT OBSERVED TEMPESRATURE

TEMP. 40.0 40.5 41.0 41.5 42.0 42.5 43.0 43.5 44.0 44.5 45.0 TEMP .
F CORRESPONDING API GRAVITY AT 60 F F
90.0 37.8 38.1 38.5 22 .1 39.5 40.0 40.5 41.0 41.85 1.8 42.4 90.0
90.5 7.6 38 .1 38.5 3.0 39.5 40.0 20.5 40.9 41.4 41.9 42,4 90.5
91.0 37.5 38.0 38.5 39.0 38.5 39.9 40.4 40.9 41.4 41.8 42.3 91.0
91.5 37.5 38.0 38.5 32.9 39.4 39.9 40. 4 40.9  41.3 41.8 42.3 91.5
92.0 37.5 37.9 38.4 38.9 39.4 35.9 40.3 40.8 41.3 41.8 42.2 82.0
92.5  37.4 37.9 38 .4 38.8 3.3 35.8 40.3 40.8 41.2 41.7 42.2 g92.5
23.0  37.4 37.9 38.3 38.8 39.3 39.8 40.3 40.7 41.2 41.7 42.2 93.0
93.5  37.4 7.8 33.3 38.8 39.3 39.7 40.2 40.7 41.2 41.8 42.1 e3.5
3 54.0 37.3 37.8 33.3  38.7 39.2 39.7 40.2 40.6 411 41.8 42.1 94.0
34.3 37.3 37.8 38.2 38.7 30.2 3g.7 a4 40.5 411 41.6 42.0 94 .5
5.0 37.2 37.7 38.2 38.7 39.1 39.8 401 40.§ 41.0 41.% 42.0 95.0
95.5 37.2 37.7 8.2 38.5 391 35.56 .40.0 40.3 41.0 41.5 41.9 ez.35
$5.0  37.2 37.8 38.1 38.8 39.1 39.3 40.0 40.5 41.0 41 .4 41.9 96.0
895.5 371 37.8 38.1 38.5 350 39,5 40.0 40 .4 40.9 45 .4 41.¢ 96.3
37.0 37 .1 37 .8 38.0 385 28.0 39.5° 39.9 40.4 40.9 4.4 41.8 87.0
$7.5 37.0 37.5 38.0 338.5 38.¢9 9.4 33.9 40.4 40.8 41.3 41.8 87.5
$8.0 37.0 37.5 38.0 38.4 38.9 39.4 9.8 40.3 40.8 41.3 41.7 88.0
98.5 37.0 37 .4 37.9 38.4 38.3 A . aaia 40.3 40.8 43.2 4a1.7 $3.5
99.0 35.9 37.4 37.9 8.4 38.8 35.3 A28 40.2 40.7 41.2 41.7 93.0
99.5 36.9 37.4 37.8 38:3 3g.8 39.3 39.7 40.2 40.7 411 41.8 €g. 5
100.0  3§.9 37.3 37.8 38.3 38.7 39.2 39.7 40.2 40.8 411 41.86 100.¢
100.5  35.8 37.3 27.8 38.2 8.7 3s.2 9.8 40.1 40.8 411 41.5 100.5
101.0  35.8 37.3 37.7 38.2 38.7 39.1 39.6 40.1 40.8 41.0 41.5 101.0
101.5 35.7 37.2 37.7 38.2 38.8 29.1 29.86 40.0 40.3 41.0 414 101.5
102.Q 38.7 37.2 37.8 381 38.6 39,1 359.5 40.0 40.5 40.9 41.4 102.0
.5 38.7 37.1 37.6 38.1 38.5 28.¢ 33.5 40.0 0.4 40.3 414 102.5
0 35.8 37.1 37.8 38.0 38.5 2.0 29.4 29.¢9 40 .4 40.3 41.3 103.0
.3 36.5 37.1 37.5 38.0 38.5 33.9 39.4 35.8 20.3 40.8 41.3 103.5
.0 36.5 37.0 37.8 8.0 38.4 38.9 a8 .4 29.8 40.3 49.3 41.2 104.0
.5 35 37.0 37.3 37.9 38.4 38.2 2e.3 3g.8 20.3 4Q.7 41.2 104.5
.0 35.5 35.9 37.4 37.9 38.4 38.8 32.3 3.8 0.2 40.7 41.2 105.0
.5 36.4 35.9 37.4 378 38.3 38.8 38.2 39.7 40.2 40.7 413 105.5
.0 36.4 36.9 37.3 SIEE  ahas. 3 30 EE 35.2 39.7 40.1 40.5 41.7. - 106.0
.3 35.4 35.8 37.3 37.8 38.2 38.7 39.2 39.6 20,1 20.5 41.0 106.3
.0 356.3 35.8 37.3 37.7 38.2 33.7 39 .1 33.86 40.1 20.5 41.0 107.0
.5 3.3 35.a 37.2 7.7 38.2 38.5 39.1 29.35 40.0 40.3 41 .0 107 .5
.0 35.2 3§.7 37.2 37.7 38.1 38.6 39.1 29.5 0.0 40.3 20.9 108.0
.5 36.2 36.7 37 .1 37.8 38.1 38.5 29.0 39.5 ig.g 40.4 209 108.5
.0 36.2 36.6 37 .1 37.5 3a.¢ 38.5 32.0 39,4 ig.¢ ¢0. ¢ 40 3 108 .0
.5 36.1 36.6 371 = 38.0 38.5 38.9 39.4 ic. ¢ 40.3 40 .8 109 .5
110.0 36.1 35.6 37.0 37.5 38.0 33.4 38.9 a9 4 22.8 40 .3 40.8 110.0
110.5 36.0 356.5 37.0 37.5 37.9 38.4 33.9 23.3 3g.8 Q.2 40.7 110.5
111.0 356.0 35.5 37.0 37.4 37.9 38.4 38.8 39.3 3g.7 40.2 40 .7 111.0
111.5 36.0 36.4 38.9 37.4 7.8 38.3 38.8 35,2 29.7 0.2 0.8 1113
112.0 35.8 36.4 36.9 37.3 37.8 38.3 38.7 3¢.2 9.7 401 40.8 112.0
112.5 35.9% 36.4 36.8 37.3 37.8 8.2 38.7 23 .2 39§ 0.1 40.5 123
113.0 5.3 35.3 .36.8 37.3 37.7 38.2 38.7 29 .1 .5 40.0 40.5 113.0
113.35 35.8 36.3 36.8 37.2 37.7 38.2 38.6 29 .1 33.5 40.0 40.3 113.5
314.0 35.8 36.3 36.7 37.2 37.7 38 .1 38.6 39.0 8.3 0.0 40 .4 114.9
114.5  .25.7 36.2 26.7 37.2 37.8 38.1 ° 38.s 380 9.3 29.¢@ 40.4 4.5
115.0 5.7 35.2 35.6 37.1 7.8 33.0 38.5 . 35.0 33 .4 393 40.3 115.0
115.5  25.7 36 .1 35.6 37.1 37.5 38.0 38.5 38.¢9 29 .4 39.8 40.3 115.5
116.0 35.6 36.1 36.6 37.0 37.5 38.0 38.4 388 29.3 39.3 20.3 116.0
116.5 35.6 36.1 36.5 37.0 37.5 37.9 38 .4 38.8 9.3 '39.8 10.2 116.5
117.0 35.6 36.0 38.5 37.0 37.4 37.3 38.3 38.8 39.3 29.7 40.2 117.0
117.5 35.5 36.0 38.5 36.9 37.4 37.8 38.2 38.8 39.2 8.7 40.1 117.5
118.0  35.5 35.9 36.4 36.9 37.3 37.8 38.3 38.7 29.2 39.6 40 .1 118.0
118.5 35.4 35.9 38.4 36.8 37.3 37.8 38.2 -38.7 9.2 9.6 40 .1 118.3
119.0 5.4 35.9 36.3 36.8 37.3 37.7 38.2 38.7 299 39.5 20.0 119.0
119.§ 35.4 25.8 36.3 36.8 37.2 37.7 38.2 38.6 391 2e.5 40.0 11¢.5
120.0 35.3 35.8 36.3 36.7 37.2 37.7 381 38.5 2e.0 39.5 3.9 120.0

“ DENQTES EXTRAPOLATED VALUE API GRAVITY = 40 0 7O 45.0

* AA010 Petroleum Measurement Tables Volume Corrections Factors(1980)
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API GRAVITY AT 60 F

TEMP . 35.0 5.5 38.0 36.5 37.0 37.5 38.0 38.3 39.0 39.5 20.0 ToMP
F FACTOR FOR CORRECTING VOLUME 70 60 F £
75.0 0.2931 0.2930 0.9930 0.9230 0.8929 0.9929 0.8929 0.9928 0.9928 0.9927 0.8927 73.0
75.5 0.2€28 0.2928 0.9928 0.92927 0.9927 0.9927 0.9925 0.9926 0.9925 0.8%22S 0.9524 73.5
76.0 0.8925 0.9925 0.9925 0.9925 0.9925 0.9924 0.9924 0.9923 0.9923 0.8922 0Q.99z22 78.GC
76.5 0.9824 0.9923 0.8923 0.9923 0.9922 0.9¢22 0.982% 0.9921 ~0.8¢21 0.9920 0.9220 76.5
77.0 0.9821 0.9921 0.99271 0.9920 0.9320 0.9920 0.9979 0.8S19 0.9918 4.9918 0.s%a¥ 77.0-
77.5 0.9919 0.8219 0.9878 0.9978 0.8918 0.9917 0.8917 0.9916 0.9918d 0.9%13 0.8315 77.5
78.0 0.9917 0.8916 0.9916 0.9976 0.991S 0.9915 0.92%14 0.9914 0.9913 0.9913 0.9912 73.0
78.5 0.2914 -0:99%4 0.8974 0.9913 0.9933 0.92%12 0.8812 0.9971 0.2911 0.¢910 0.8¢10 78.5
79.0 0.ee12 0.%912 0.2911 0.€911 0.9941 0.991C 0.9910 0.9909 0.9¢908 0.9%08 0.°9Q7 7¢2.0
78.5 0.2910 0.°290% 0.220S 0.9209 0.8908 0.9508 0.9507 (.9907 (.9808 0.98C5 0.2305 79.3
80.0 0.89C7 0.8207 0.9907 (0.9906 0.8906 0.9905 0.9905 0.8904 (.9804 0.9903 0.9%02 80.0
80.3 0.2905 0.9903 0.9%04 (0.9%04 0.9903 0.9903 0.9902 0.9902 0.98C1 0.9%01 0.2800Q 80.5
81.0 0.2603 0.98C2 0.9%02 0.2907 0.2901 0.99017 0.930C 0.8893 0.989¢9 0.98%8 0.3298 31.0
81.5 0.2900 0.2%00 0.2200 0©.28%% 0.9299 0.98%8 0.2898 0.88S7 (0.9895 0.9883 0.¢8¢s3 1.5
82.0 0.98¢8 0.9898 0.8897 0.%887 0.93%6 (0.9898 0.9895 0.8%895 0.5894 0.8893 0.98¢e3 32.0
82.5 0.9888 0.2885 0.58¢5 0.28%4 (0.%894 0.9893 0.98583 0.98%2 0.%8%2 0.9891 0.2890 g2.5
83.0 0.2833 0.3853 0.2893 (0.98%2 (.9892 0.98%1 0.98%0 0.9880 Q.s889 0.9888 0.9388 83.0
83.5 0.9€82y1 0.¢89r (.¢8%0 0.S830 0.9889 0.9889 (.9838 (0.9887 0.9887 0.9888 0.388% 83.5
84.0 0.288¢ (0.9888 0.<888 0.9887 0.9887 0.%886 0.9888, 0.9885 0.9834 0.9884 0.¢883 84.0
84.5 0.98858 0.9886 0.9885 0.9883 (0.9885 (.8884 (0.9882 0.9883 0.9882 .0.9881 0.2830 34.5
85.0 0.g9884 (0.9884 3.5383 0.9883 (.9882 (0.9882 0.9887 0.9880 0.5873 0.9872 0.95878 2.0
85.5 0.8882 0.9881 0.9881 0.5880 0.9880 0.9679 0.9878 0.8878 0.9877 0.9878 0.8378 z.5
85.0Q 0.83879 0.€379 0.€378 (Q.S873 0.9877¢ 0.9877 0.S878 0.9875 0.98735 0.82874 Q.8372 38.0
88.3 0.5877 0.9877 0.987§ (0.9878 0.%875 0.9874 0.9874 0.9873 0.9872 0.2371 0.5371 358.3
87.0Q 0.8873 0.¢874 0.9874 (0.987% 0.9873 0.8872 0.9%871 0.9871 0.9§870 0.9883% 0.5853 37.0
2% - 7
87.5 0.9872 0.9872 0.9371 GC.S871 0.9870 0.9870 0.9383 0.9883 0.9857 0.9357 0.3255 37.¢8
88.0 0.8870 0.9870 0.S8383 0.9863 0.9363 0.%867 0.98587 0.9868 C.%8E65 0.9858+ 0.%383 38.0
88.5 0.2868 0.9887 0.9887 0.9886 0.893885 0.9863 0.9884 0.9853 0.98563 0.8882 0.83881 333
89.0C 0.2885 0.9885 0.9864 (0.9864 0.2383 0.9863 0.9882 0.9887 0.9880 0.9%852 0.2€E338 2¢.0-
89.5 Q.98€3 ©0=88€3 0.9862 0.9861 0.9861 0.888C 0.983% 0.9828 0.9833 0.92837 0.9233 2g. s
0.0 0.9881 0.9880 0.9580 0.¢858 0.988% 0.9858 0.8857 0.9856 0.2853 0.935¢4 (Q.8254 80.0
90.5 Q.9853 0.9858 G.9857 0.8857 0Q.9858 0.98:53 0.9853 0.9834 0.9833 0.9°8252 0.88:31 €0. =
91.0 Q.9856 0.9858 C.98£5 0.9854 (Q.9854 (0.%833 0.9852 0.9551 0Q.9850 0.9830 0.9849 $1.0
91.5 0.9854 0.9853 0.98S83 (0.9852 0.%851 0.9851 0.9850 0.8849 0.8848 (0.3847 0.8326 $1.8
g82.0 0.9851 0.%851 9.9850 0.98S0 0.9849 0.9848 0.8847 0.9845 0.9848 0.8845 0.¢844 22.0
32.% 0.9849 0.9849 0.9848 0.9847 0.8847 0.9846 0.9845 (0.9844 (0.3843 (.¢642 0.98¢ ¢2.3
§3.0 0.9847 0.984E6 (Q.9848 0.9845 0.39844 (0.9844 0.5843 0.9842 0.9841 0.9840 0.%329% €3.0-
93.5 0.9844 0.9842 (0.9843 0.9843 '0.8342 0.9847 00,9840 0.9839 (0.2838 0.3837 0.9238 e3. %8
34.0 0.9842 0.8841 0.89841 0.8840 0.884C 0.983¢ 0.8838 0.9837 (0.9836 0.8835 0.983<4 g4.Q
94.8 0.9840 0.9839 0.2833 0.%838 0.9837 0.39838 0.8835 0.89834 (0.9833 0.¢322 0.9231 gé.3
95.0Q 0.9837 0.9837 0.8836 0.88358 (€.%8325 0.¢834 0.9833 0.9822 0.9831 0.9830 0.¢829 ¢z.0
5.5 0.9825 0.9834 0.9834 (0.9833 0.9833 0.8832 0.9831 0.9830 0.9829 0.9823 0Q.9827 es. 5
96.0 0.2333 0.9822 0.9831 0.28371 0.9830 0.882% 0.9828 (.9827 0.9825 0.8825 0.882¢ §5.0
96.5 0.9830 0.9830 0.9829 0.2828 0.%8328 0.5827 0.9825 0.9825 0.9824 0.2323 0.9522 25. %
97.0 0.9828 0.9827 0.9827 0.9826 0.9525 0.9824 0.3823 0.9822 0.9821 0.9820 0.981°9 ¢7.0
37.5 0.9826 0.9825- 0.9824 0.982¢ 0.9823 0.9822 0.9821 0.9820 0.9819 0.9518 0.9817 7.5
98.0- 0.9823 0.9823 0.9822 0.9821 0.9821 0.9820 0.2818 0.9818 0.9816 0.98135 0.8814 gg8. ¢
93.5 0.9821 0.9820 0.9620 0.9813 0.9818 ~0.8817 0.9816 0.9815 0.9814 0.8813 0.9812 ¢8.¢
9¢.0 0.987¢ 0.9818 0.9817 0©.98817 0.9816 0.9815 0.8814 0.9813 0.9812 0.9830 0.9809 ¢e.0
28.5 0.9816 0.8816 0.9813 (0.9814 (0.9814 0.9813 0.8811 0.9870 0.%809 0.9808 0.5807 §2.8
. .100.0 0.9874 0.9813 0.5813 0.9812 0.9811 Q.9810 (0.9809 0.9808 0.9807 (0.9806 0.9804 100.0
1100.5 0.98%2 0.981% 0.9810 0.9810 0.9309 0.9808 0.9807 0.8805 0.9804 0.9803 0.98G2 100.5
101.0 0.9809¢ 0.9809 0.9808 0.9807 0.980§ 0.9805 0.9804 0.9803 0.%802 0.280% 0.3800 101.0
‘101.5 0.9807 0.8806 0.9806 0.9805 0.9804 0.9803 0.9802 0.8801 0.979% 0.9798 0.87S7 1012
102.0 0.9805 0.9804 0.9803 0.9802 0.8802 0.88C1 0.9789 0.9798 0.8797 0.9798 0.87¢5 102.0
S 0.9802 0.9802 0.9801 0.9800 0.9782 0.9798 0.9797 0.9795 0.9795 0.8783 0.97¢2 102.5
0 0.9800 0.9789 0.8792 0.9798 0.9797 0.89786 0.8785 0.9793 0.97%2 0.97%1 0.8720 103.0
5 0.9798 0.97%7 0Q0.9796 0.9735 0.9795 0.87e¢3 (¢.9782 0.97917 0.9790 0.9788 0.9787 iC3. S
o} 0.9795 0.9795 ©.9784 (0.897%3 0.9792 @.¢791 0.8780 0.89789 0.9787 (0.S786 0.978&s 104.0
3 0.9793 0.9792 0.979% 0.9791 (0.9790 0.8789 0.39787 0.9786 0.9785 0.9784 0.9782 104.5
.Q 0.9791 0.8790 0.9789 0.9788 0.9737 0.8786 