Crude Petroleum Imports

Reductions in the vessel operating costs for Corpus Christi’s foreign crude petroleum imports
were calculated based on the difference in transportation costs between the without-project and
with-project conditions. Transportation costs and savings were calculated for crude petroleum
import tonnages using the fleet distributions that were presented in Table 17. Transportation
savings benefits were calculated for approximately 50 percent of Corpus Christi’s 1998/2000-
tonnage base. Application of the trade route forecast to Corpus Christi showed that 79 percent
of 2006-56 crude petroleum import tonnage could benefit from a project depth in excess of 45
feet. For the 50-foot channel, this percentage would decrease to 77 percent and to 66 percent for
the 52-foot project. The expected increase is tied to the trade route forecasts. The distribution of
1996-98 Corpus Christi crude oil import tonnage by origin port is presented in Table 18. The
1996-98 records show that an estimated 54 percent of crude oil imports are shipped from ports
with depths over 45 feet. Approximately 35 percent of 1996-2000 tonnage was transported in
vessels with loaded draft of 40 feet or greater. Review of Corpus Christi’s 2000 records
indicated continued trade with the ports listed in Table 19.

Methods of shipping crude oil are direct, lightered, lightened, and transshipped. Distribution of
1996/99 tonnage by method of shipment (direct, lightered, transshipped) is presented in Table
19. Direct shipment, as the name implies is the transfer of tonnage by vessel between two
coastal ports. Lightering involves the transfer of tonnage at an offshore location from a larger
vessel, called a VLCC (Very Large Crude Carrier), onto one or more shuttle vessels. With
lightering, the VLCC does not enter the coastal receiving port. Transshipping occurs at one of
several Caribbean port locations, and like lightering, it involves the full discharge of a VLCC.
The advantage of transshipping is that vessel turnaround is faster than with lightering; however,
the frequency of transshipping has decreased in recent years due to its relative high cost in
comparison to lightering. The current percentage of Corpus Christi transshipped tonnage is very
small in comparison to lightering. A frequent alternative to either direct shipment or lightering is
lightening. The term lightening describes the process where enough cargo is offloaded from a
tanker to permit the light-loaded vessel to enter a confined channel system. The format of the
USCE’s WCSC’s shipping records, which are obtained by the USCE through the Bureau of

Census, do not provide sufficient information to distinguish lightened tonnage from direct or
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Table 18

1996-98 Total Crude Oil Import Total Tonnage by Channel Depth
Likely to Utilize Deeper Depths at Corpus Christi

Port Name 1996-98 Total Tonnage Country Depth Information (ft)
ARZEW 199,808 Algeria 76

SKIKDA 1,597,314 Algeria 45.9

ALL OTHER ALGERIA PORTS 85,661 Algeria 76 at Arzew; 46 at Skikda
FREEPORT, GRAND BAHAMA | 130,188 Bahamas 76

ALL OTHER BRAZIL PORTS N OF

RECIFE 59,288 Brazil 75 at Itaqui.

ALL OTHER COLOMBIAN CARIBBEAN 56 at several Atlantic Coast
PORTS 4,287,316 Colombia Colombian Ports
SHELLHAVEN 6,117,431 England 479

TALLINN 91,570 Estonia 54
WILHELMSHAVEN 107,856 Germany 66

HIGH SEAS,GULF OF MEXICO 4,213,112 Gulif of Mexico 76

CAYO ARCAS 5.927,615 Mexico 722

DOS BOCAS 8,368,171 Mexico 89.9
ORANGESTAD 75,496 Netherland Antilles 76

SAN NICOLAS BAY 1,889,282 Netherland Antilles 76

ROTTERDAM 21,786 Netherlands 74.3

BONNY 2,938,120 Nigeria 74.8

KWA IBO TERMINAL 11,220,474 Nigeria 85.3

STURE 3,644,545 Norway 75.4

RAS TANURA 4,614,099 Saudi Arabia 61-65

ALL OTHER SAUDI ARABIA PORTS 79,852 Saudi Arabia 61-65 at Ras Tanura
LOME 3,654,977 Togo 45.9

POINT A PIERRE 47,126 Trinidad 52

RIO HAINA 1,338,047 Trinidad 58

PUERTO LA CRUZ 17,903,154 Venezuela 46 to 50

EL PALITO 138,507 Venezuela 46 10 50

ALL OTHER VENEZUELA PORTS 2,215,552 Venezuela 55 at Puerto La Cruz
Total for Port Depths Over 45 feet 49,624,998

Total Tonnage for 1996-98 79,324,154

% of 1996-98 Total 54%

Less likely to Utilize Deeper Depths at Corpus Christi

VANCOUVER 93,851 Canada
ALL OTHER CHILE PORTS 57 Chile
ALL OTHER REPUBLIC OF CHINA

PORTS 116,042 China
DALIAN 1,656,009 China
LA LIBERTAD 221,396 Ecuador
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Table 18 (continued)

f Port Name 1996-98 Total Tonnage Country Depth Information (ft)
ALEXANDRIA 461,214 Egypt 35.0
’ MADRAS 204,283 India 36 to 40
MURMANSK 383,191 Former USSA 374
GEORGETOWN 1,178,169 Guyana 33.0
PULAU SAMBU 304,993 Indonesia 41-45
ASHDOD 3,220,275 Israel 42.6
ALL OTHER MALAYSIA PORTS 453,933 Malaysia Panama Canal Restriction
ALL OTHER SINGAPORE PORTS 47,937 Malaysia Panama Canal Restriction
ALTAMIRA 331,102 Mexico 42.0
COATZACOALCOS o 116,254 Mexico 42.0
PAJARITOS &/ 783,695 Mexico 42.0
TUXPAN 88,905 Mexico 42.0
VERACRUZ 782,782 Mexico 30.8
26 to 30, planned improvements at
CALABAR 570,512 Nigeria Calabar
LAGOS 188,888 Nigeria 21 to 25
LEIXOES 105,844 Portugal 44.6
SINGAPORE 43,578 Singapore 66-70
ALL OTHER TURKEY MED.REGION
PORTS 39,587 Turkey Generally less than 40
ISTANBUL 1,428,975 Turkey 394
FUJAIRAH 91,806 United Arab Emirates 36 to 40
AMUAY BAY 396,819 Venezuela 41t0 45
LA GUAIRA 11,055,751 Venezuela 19.7
PUERTO MIRANDA 12,333,308 Venezuela 39.5
Total for Depths Under 45 feet 36,699,156
Total Tonnage for 1996-98 79,324,154
% of 1996-98 Total 46%

a/ Located in the same region as the offshore Cayo Arcas, Mexico’s offshore oil terminal. Cayo Arcas can load
vessel drafts of up to 76 feet.
Source: National Imagery and Mapping Agency, 2000 World Port Index, Pub. 150; Lloyds, Ports of the World,
1995; USACE, Waterborne Commerce 1996-98 detailed records.
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Table 19
Corpus Christi Channel Crude Petroleum Imports
Distribution of Tonnage by Method of Shipment and Trade Route

2000
Distribution 2006-56 Distribution

Trade Route 45-ft 45-ft 47t 48-ft  49-ft 50-ft 52-ft
Mexico and Eastern S America
Direct 97% 100% 100% 100% 100%  100% 100%
Lightered or Lightened 3% 0% 0% 0% 0% 0% 0%
Europe/Africa/Mediterranean
Direct Shipments 44% 50%  50%  50% 50% 50% 50%
Lightened and 56% 50%  50%  50% 50% 50% 50%
Middle East
Direct 0% 0% 0% 0% 0% 0% 0%
Lightered or Lightened 100% 100% 100% 100% 100%  100% 100%
Far East
Direct 2% 0% 0% 0% 0% 0% 0%
Lightered or Lightened 98% 100% 100% 100% 100%  100% 100%

Source: USACE, Waterborne Commerce of the U. S.; Application of USEIA 1999-2010 trade route
crude oil and product forecasts to Corpus Christi.

lightered tonnage. Industry personnel and additional Bureau of Census and pilots records
showed indicated that lightening is common for shipments from Africa and Europe. The tanker
sizes associated with lightening on the Texas Coast generally range from 120,000 to 175,000
dwt. Tankers larger than 175,000 dwt are normally lightered. Shipments from Europe/North
Sea/Africa trade route are usually transported in tankers between 80,000 and 175,000 dwt, with
direct shipments generally using tankers between 80,000 and 120,000 dwt. Tankers larger than
175,000 dwt are normally lightered. Shipments from Europe/North Sea/Africa trade route are
usually transported in tankers between 80,000 and 175,000 dwt, with direct shipments generally
using tankers between 80,000 and 120,000 dwt. The primary size vessel used on the
Mexico/Eastern South America route for shipments into Corpus Christi and other U. S. Gulf
Coast ports is 80,000 to 100,000 dwt; however, vessels up to 120,000 dwt are not uncommon.
Review of the 1999 Fairplay Tanker Register showed that the design drafts associated with
tankers of 80,000 to 100,000 dwt generally range from 40 to 51 feet, with the average being 44
feet. The limited volumes of direct shipments from the Middle East are usually shipped in
vessels between 80,000 and 120,000 dwt.
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Regardless of trade route, the vessel sizes utilized are also related to the way crude petroleum is
sold. Currently, crude petroleum is sold in parcels of 500,000 barrels. A 500,000-barrel parcel
converts to approximately 75,000 short tons. The most economical size vessel for a 75,000-ton
parcel is between 75,000 and 100,000 dwt. For 150,000-ton parcels, the most efficient size is
between 150,000 and 175,000 dwt. Ninety-four percent of the 100,000 to 140,000 dwt vessels in
the world fleet have design drafts in excess of 45 feet, and 32 percent of the vessels between
75,000 and 100,000 dwt have design drafts over 45 feet. The with project condition was
formulated assuming that the maximum ship size for both direct shipments and lightered vessels
would be 175,000 dwt. Vessels over 100,000 dwt would continue to be light-loaded under the
with project condition; however, there would be a reduction in the number of feet light-loaded.
Gulf Coast iridhétry personnel indicated that parcel size and associated ship size is primarily a
function of the existing channel dimensions and that an increase in channel dimensions would

likely result in a shift to larger parcel sizes and larger vessels.

The trade route specific costs for the Mexico/Eastern South America, Europe/North Sea/Africa,
and Middle East/Indian Subcontinent trade routes were analyzed in order to determine why
lightering or lightening is not used as the exclusive shipping method. Table 20 displays a
comparative summary of transportation cost by method of shipment and channel depth
alternative for the major trade routes.  The sensitivity of the transportation cost benefits relates
vessel size employed and to logistical factors associated with offshore transfer arrangements.
Due to the lack of published documentation, industry inquiries were made and risk and
uncertainty software was utilized. The @Risk software was used to evaluate the output of
multiple spreadsheets containing probability distributions. The critical variable affecting the
probability distributions is the number of hours it takes to set-up and complete offshore transfers.
The costs generated from the trade route specific offshore transfer probability functions were
compared to the cost for direct shipment for the purpose of determining which shipment method
was most efficient. The probability functions were also used to determine if methods of
shipment might change if the Inner Harbor Channel was deepened. The probability functions

served to verify the rationale for a shipper’s decision to choice direct shipment or offshore
transfer.
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Table 20
Corpus Christi Crude Petroleum Imports
Transportation Cost by Method of Shipment for Representative Trade Routes

Channel Mexico Venezuela Africa and Mediterranean Middle East
Depth  Mean Min  Max Mean Min Max  Mean Min Max  Mean Min  Max
Direct Shipment _
45 $1.78 $1.71 $1.84 $4.18 $4.00 $4.35 $10.91 $10.46 $11.40 $18.77  $17.94 $19.64
47 $1.69 $1.62  $1.75 $3.93 $3.76 $4.09 $10.22 $9.80 $10.68 $17.56  $16.80 $18.39
48 $1.65 $1.58  $1.70 $3.81 $3.66 $3.97 $9.90 $9.50 $10.35 $17.01  $16.28 $17.82
50 $1.58 $1.52  §1.62 $3.61 $3.47 $3.76 $9.33 $8.95 $9.75 $16.02 $1533 $16.78
52 $1.50 $1.46  $1.53 $3.40 $3.30 $3.45 $8.72 $8.46 $8.85 $1495 $14.50 $15.17
Lightened
45 $3.99 $2.78  $4.48 $5.54 $4.21 $6.14 $10.45 $8.74  $11.49 | $1498 $12.92 $16.46
47 $3.93 $2.75  $4.42 | $548  $4.18  $6.11 © $10.38  $8.71  $11.45 | $14.92  $12.90 $16.46
48 $3.93 $275  $442 | $548  $418  $6.11 1 $1038  $8.71  $11.45  $1492 $1290 $16.34
50 $3.92 $274  $439 © $547 %417 $6.11 : $10.37  $8.770  $11.43 | $1491 $12.89 $16.34
52 $3.92 $2.74  $4.39 $5.47 $4.17 $6.11 $10.37 $8.70  $11.43 | $1491 $12.89 $16.34
Lightered
45 $5.71 $2.40  $8.50 $6.81 $3.49 $9.59 $10.29  $6.97 $13.07 | $15.92  $12.50 $18.60
47 $5.71 $2.36  $8.50 $6.81 $3.46 $9.59 $10.29  $6.94  $13.07 | $15.92 $12.46 $18.60
48 $5.10 $2.35  $7.57 $6.19 $3.44 $9.59 $9.98 $6.92  $12.15 | $1520 $12.45 $17.67
50 $5.10 $231 $7.57 $6.19 $3.41 $9.59 $9.98 $6.89  $12.15 © $1520 $12.41  $17.67
52 $5.10 $231  $7.57 3$6.19 $3.41 $9.59 $9.98 $6.89 $12.15 | $1520 $1241 $1767

It was found through industry inquiries and additional review of vessel documentation that
lightening is often a preferable alternative to lightering for North Sea/Africa/Mediterranean
movements. For purposes of analysis, the geographic region that includes North Sea, Africa, and
Mediterranean, is referred to as “Region 2” in this analysis. Review of the vessel traffic records
showed that for the period 1997-98, approximately 44 percent of North
Sea/Africa/Mediterranean movements to Corpus Christi were shipped direct and the remaining
56 percent was lightered or lightened. The results of the risk analysis verified that the 1997-98
shipment methods were reasonable. The analysis also verified the economic rationale for the
method of shipment choices for Mexico, Venezuela, Middle East, and Far East. For the years

1996-97, less than ten percent of movements from Mexico and Venezuela were
lightered/lightening and over 90 percent of movements from the Middle East and Far East were
lightered. There is large variability associated with the time it takes to lighter and the lower the
cost difference between direct versus offshore transfer costs, the higher the probability of direct
shipment becomes. Industry personnel indicated that the number of days to completely lighter a
VLCC normally ranges from 4 to 10 and that the average number of days to completely lighter
200,000 to 300,000 dwt vessels is 5.5; however, it was noted that 2 weeks is not uncommon.
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Five and a-half days equate to 1.5 times the in-port unloading rate. Utilization of the upper limit
of 2 weeks appears to relate to a less than optimal number of shuttles and shuttle turnaround rate.
The range of costs shown in Table 20 was calculated using a probability distribution of number
of hours to lightered. The minimum costs are associated with optimal sized mother and shuttle
vessels given the channel depth constraint. Both the minimum and maximum cost functions
were defined using the same range of vessels. The vessels used in the analysis were defined on a
channel specific basis. The mother vessel sizes of 120,000 to 150,000 dwt were used for the 45-
foot channel lightening costs and vessels up to 175,000 dwt were used for the 48- to 52-foot

channel depths. The associated shuttle sizes were defined based on cost efficiencies.

Due to its relatively small volume and decreasing use, transshipping costs and, the uncertainty
associated with average transshipping conditions were not assessed, nor were a comparative
assessment made for Western South American tonnage. Nearly all Western South America
tonnage is shipped direct. Western South America tonnage and direct shipments from the Far
East are normally transported via the draft-restricted Panama Canal. The maximum loaded draft
that can be accommodated through the Canal is 39 feet and the maximum beam width is 106
feet. As shown in Table 20, only 13 percent of 1998-99 Far East tonnage shipped direct. The
mother vessels originating in the Far East and associated with Far East-to-U. S. Gulf Coast

lightering normally arrive in the Gulf via the Suez Canal or the Cape of Good Hope.

The cost data summarized in Table 20 shows that for tonnage from Mexico and Eastern South
America, direct shipment is clearly the least cost alternative and that for tonnage from the Middle
East and Indian Subcontinent, lightering is clearly the least cost alternative. Lightering would
also be the least cost alternative for Far East tonnage. Comparison of direct shipment cost with
those for lightering or lightening for the Europe/North Sea/Africa route presented in Table 20
indicated that while the average cost for both lightering or lightening is less than the average cost
for shipping direct, the percentage difference between direct shipment costs and the offshore
alternatives are considerably less than for the Mexico and Mideast routes.  The relative
closeness in the costs between shipping methods for Europe/North Sea/Africa tonnage, and the
variance associated with the number of days necessary to complete the offshore transfer process,
contribute to this relatively high percentage of direct shipment for this route. A high historical
delay frequency, in association with the relative closeness in costs between shipping methods,
contributes to a proportion of direct shipments that is higher than what might occur if the
variance associated with the cost of lightering did not overlap with the cost of shipping direct.

Examination of the cost data indicated that an increase in channel dimensions would probably
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result in an increase in direct shipment movements for Europe, North Sea, and Africa shipments.
The maximum size vessels used for Nigerian crude oil are in the 80,000 to 130,000 dwt range.
Vessels over 200,000 dwt are used for some North Sea movements and would continue to be

associated lightering operations under the with project condition.

Comparison of the method of shipment costs for the Eastern South America and Persian Gulf
routes did not indicate that the proposed project design would provide an incentive to switch
from one method of shipment to another. Lightening is not cost effective for tonnage on the
Persian Gulf trade route because the economies of scale associated with existing practices result
in a lower cost for lightering than what would be attained through lightening. The reason
lightering is cheaper than lightening for Persian Gulf/Indian Subcontinent shipments is because
the magnitude of the mileage component of the per ton cost is large enough to offset the
relatively large fixed cost attribuTable to having the mother vessel remain offshore for 5.5 days.
For similar reasons, the relative short distance and high fixed costs associated with either
lightening or lightering, eliminates any incentive for Mexico/Eastern South America shipments
to shift to lightening. Despite the clear lack of economic rationale for lightering Mexico/Eastern
South America tonnage or shipping Persian Gulf/Indian Subcontinent tonnage direct, relatively
inefficient shipping methods are used for some shipments on these trade routes. The decision to
lighter Mexico/Eastern South America tonnage or ship Persian Gulf/Indian Subcontinent tonnage
direct results from less than perfect world market conditions. The crude petroleum transportation
savings benefits are displayed in Tables 21-23. Table 24 presents the distribution of crude
petroleum imports by trade route and the proportion expected to benefit from channel depths
over 45 feet.

Foreign Petroleum Product Tonnage

Transportation savings benefits were calculated for Corpus Christi petroleum product import and
export tonnage. Benefits were calculated for 30 percent of 2005-56 petroleum product imports
and 10 percent of export tonnage. The percentage of future petroleum product movements
expected to benefit from channel depths over 45 feet was identified based on examination of
vessel sizes, vessel loads, foreign port depths associated with Corpus Christi’s 1996-99
petroleum product imports and exports and the Department of Energy’s U. S. and the World
Fleet Forecast’s U. S. Gulf Coast product trade forecasts.
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Table 21

Corpus Christi Crude Petroleum Imports Transportation Cost and Savings by Channel Depth

Depth 45 ft. 47 ft. 48 ft. 49 ft. 50 ft. 52 ft.
Transportation Cost for Direct Shipments by Year
2000  $37,669,998  $35,412,835 $34,398,911 $33,481,425  $32,563,938  $30,629,126
2006 $33,923,002  $31,904,022 $30,997,833 $30,178,160  $29,358,486  $27,634,220
2016 $41,082,022  $38,637,299 $37,540,041 $36,547,547  $35,555,054  $33,467,349
2026 $45,973,638  $43,246,121 $42,022,390 $40,915,699  $39,809,008  $37,483,707
2036 $49,766,759  $46,830,957 $45,514,696 $44,324,727  $43,134,758  $40,639,785
2046 $54,607,020  $51,401,906 $49,965,794 $48,667,866  $47,369,939  $44,653,781
2056 $60,614,500  $57,072,347 $55,486,081 $54,052,827  $52,619,573  $49,625,210
Transportation Savings by Channel Depth

2000 $2,257,163 $3,271,087 $4,188,573 $5,106,059 $7,040,872
2006 $2,018,980 $2,925,169 $3,744,842  $4,564,515 $6,288,782
2016 $2,444,723 $3,541,981 $4,534,475 $5,526,968 $7,614,673
2026 $2,727,517 $3,951,248 $5,057,939 $6,164,630 $8,489,931
2036 $2,935,802 $4,252,063 $5,442,032 $6,632,000 $9,126,974
2046 $3,205,114 $4,641,226 $5,939,154 $7,237,081 $9,953,239
2056 $3,542,153 $5,128,419 $6,561,673 $7,994,927 $10,989,290

2006-56 @ 5.875% $2,575,791 $3,731,409 # $4776,485 $5,821,561 $8,017,177

Table 22
Corpus Christi Crude Petroleum Imports Transportation Cost and Savings by Channel Depth
Depth 45 ft. 47 ft. 48 ft. 49 ft. 50 ft. 52 ft.
Transportation Cost for Lightered and Lightened Shipments by Year
2000  $47,852,856  $47,820,739 $47,740,031 $47,688,638  $47,637,245  $47,637,245
2006  $57,383,717  $57,355,915 $57,257,006 $57,195,362  $57,133,718  $57,133,718
2016 $95,432,200  $95,398,348 $95,231,498 $95,129,021  $95,026,545  $95,026,545
2026  $109,681,371 $109,645,053 $109,452,744  $109,334,943 $109,217,143  $109,217,143
2036 $114,203,604 $114,167,546 $113,966,862  $113,844,146 $113,721,429 $113,721,429
2046 $119,303,530 $119,267,135 $119,057,133  $118,928,873 $118,800,614 $118,800,614
2056 $124,954,079 $124,916,738 $124,696,522  $124,562,120 $124,427,718 $124,427,718
Transportation Savings by Channel Depth

2000 $32,117 $112,825 $164,218 $215,611 $215,611
2006 $27,802 $126,711 $188,356 $250,000 $250,000
2016 $33,852 $200,702 $303,179 $405,655 $405,655
2026 $36,318 $228,628 $346,428 $464,228 $464,228
2036 $36,057 $236,741 $359,458 $482,175 $482,175
2046 $36,395 $246,397 $374,657 $502,916 $502,916
2056 $37,341 $257,557 $391,959 $526,361 $526,361

2006-56 @ 5.875% $34,084 $199.142 $300,587 $402,032 $402,032
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Table 23

Corpus Christi Crude Petroleum Imports

Transportation Cost and Savings Summary

Depth 45 ft. 47 ft. 48 ft. 49 ft. 50 ft. 52 ft.
Transportation Cost for Total Movements by Year
2000 $85,522,854  $83,233,574  $82,138,942  $81,170,063  $80,201,183  $78,266,371
2006 $91,306,719  $89,259,937  $88,254,839  $87,373,522  $86,492,204  $84,767,938
2016 $136,514,222  $134,035,647 $132,771,539 $131,676,568 $130,581,598 $128,493,894
2026 $155,655,009 $152,891,174 $151,475,134 $150,250,643 $149,026,151 $146,700,850
2036 $163,970,362 $160,998,503 $159,481,558 $158,168,873 $156,856,187 $154,361,214
2046 $173,910,550 $170,669,041 $169,022,927 $167,596,740 $166,170,552 $163,454,395
2056 $185,568,579 $181,989,085 $180,182,603 $178,614,947 $177,047,291 $174,052,928
Transportation Savings by Channel Depth
2000 $2,289,280  $3,383,912  $4,352,791 $5,321,671 $7,256,483
2006 $2,046,782  $3,051,880  $3,933,197 $4,814,515 $6,538,781
2016 $2,478,575  $3,742,684  $4,837,654  $5,932,624  $8,020,328
2026 $2,763,835  $4,179,875  $5,404,367 $6,628,858  $8,954,159
2036 $2,971,85 $4,488,804  $5,801,490  $7,114,175  $9,609,149
2046 $3,241,509  $4,887,623  $6,313,811 $7,739,998  $10,456,155
2056 $3,579,494  $5,385,976  $6,953,632  $8,521,288  $11,515,651
Equivalent Annual Savings 5.857%
2006-56 @ 5.875% $2,609,875 $3,930,551 $5,077,072 $6,223,593  $8,419,209

The vessels sizes and port depths associated with Corpus Christi’s 1996-99 product imports

showed that 20 percent of imports were shipped in vessels with design drafts over 50 feet and

were 33 percent of imports were shipped from ports with depths in excess of 50 feet. The vessel
sizes associated with these import movements range from 80,000 to 150,000. Table 25 presents

the 1996-98 distribution of petroleum product import and export tonnage by origin port.

Examination of the vessel size data showed that 6 percent of existing product exports tonnage

was shipped in vessels with design drafts in excess of 45 feet and 4 percent of tonnage was

shipped to foreign ports with depths in excess of 50 feet. The vessel sizes associated with these
export movements presently range from 80,000 to 100,000. Application of the trade route

forecasts to Corpus Christi showed that 10 percent of 2006-56 product export tonnage could
benefit from a project depth in excess of 45 feet.






