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Mississippl River Research Conclusions

Non-Structural alter natives
Congestion fees

. With 78% of the variation in locking time explained by factors outside the control of the
tow operator and only asmall percentage of the remaining variation explained by vessel
ID, congestion fees would do very little to improve locking efficiency.

. Even after correcting for environmental and tow characteristics, any congestion fee
schedule would still, for the most part, randomly punish tow operators diluting the
intended incentives.

Congestion fees could incentivize risk taking behavior resulting in safety issues.
About 68% of the towboats have an average locking time that is +/- 4.9 minutes from the
average.

. The impact from locking at night or locking during daylight hours (10 minutes) is double
the standard deviation of average locking differences.

Scheduling

o The very nature of agriculture transportation demand insures that scheduling would be
extremely difficult.

. With crop size, harvest period and farmer marketing varying from year to year,
anticipating transportation demand is virtually impossible.

. Unpredictable delay-causing weather events including fog, rain, ice, wind, river currents,

etc. further exacerbates scheduling problems.
N-up/N down locking

. Review of locking behavior indicates that the U.S. Army Corp of Engineers already uses
apattern of 3-up/3-down in order to improve locking efficiency.

. Results from the locking study demonstrate that this procedure saves an average of 12
minutes per tow compared with a 1-up/1-down procedure.

FAPRI - Mississippi River Research Briefing Materials - Page 2




Mississippl River Research Conclusions

Characteristics of 1200' locks ver sus 600’ locks

Lock characteristics
. Locks 19, 26 (Mel Price), and 27 are 1200’ locks.
. Locks 3 through 25, with the exception of Lock 19 are 600" locks.
. The 600" locks were built over the 1935 to 1940 period.
. Lock 19 was built in 1957, Mel Pricein 1990, and Lock 27 in 1953.

Locking time

. Locking times in 2003 for Lock 19 were an average of 40 minutes faster than for Locks 3
through 13, and 50 minutes faster than the other 600" locks that have higher traffic.

. Locking times in 2003 for Locks 26 and 27 were an average of 60 minutes faster than
Locks 3 through 13, and 70 minutes faster than the other 600" locks that have higher
traffic.

. 1200’ locks are less impacted by day light and seasonality.

. The standard deviation in locking times on 1200" locks was 11.18 minutes compared to

22.44 minutes on 600’ locks

Queue times

. While calendar year 2003 was a light export year with only 1.69 billion bushels of corn
exported, delays in 2003 were still significant.

. Locking queue times in 2003 averaged 1.71 hours on the 600" locks from Lock 14
through Lock 25, while queue times for 1200" locks averaged 0.86 hours.

. 2003 queue times on the 600" locks including Lock 20, Lock 21, Lock 22, Lock 23, Lock
24 and Lock 25 averaged 1.7, 1.5, 2.4, 2.4, and 2.2 hours, respectively.

. In calendar year 2002, U.S. corn exports totaled 1.86 billion bushels of corn, generating
much larger delays.

. Locking queue times in 2002 averaged 2.55 hours for 600" locks compared with 0.93
hours for 1200' locks.
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Mississippl River Research Conclusions

L ock usage and total queue time

Lock usage

The heaviest utilized locks are from Lock 14 through Lock 27.

Locking data over the 1992 — 2004 period illustrate noticeable increase in the number of
commercial tows locking beginning at Lock 5, increasing again at Lock 10, again at
Lock 14 and again at Lock 20.

The percentage of tows required to wait in a queue follows a similar pattern to locking
traffic with the exception of the 1200" locks.

From Lock 14 to Lock 18, 58 — 59% of the tows were forced to queue in 2003, and 61 —
67% of the tows were forced to queue in 2002.

From Lock 20 to 25, 58 — 71% of the tows were forced to queue in 2003, and 68 — 79%
of the tows were forced to queue in 2003.

Total queuetime

Total hoursin queue for all commercial tows varies considerably by lock and by year,
with longest hours in queue recorded on Locks 20 through 25.
At Lock 20, total hoursin queue reached 11,088 in 1993 and 10,314 in 1996. Tota
hours in queue in 2003 were lower at 4,134 with lower traffic.
At Lock 21, total hoursin queue reached 9,783 in 1995 and 9,335 in 1996. Total hoursin
gueue in 2003 were lower at 3,754 with lower traffic.
Locks 22 through 25 compete for the position of having the largest total queues:

. Lock 22 exceeded 13,000 hoursin 1992, 1995, 1996, and 2001.

. Lock 24 exceeded 14,000 hoursin 1992, 1995, 1996, and 2002.

. Lock 25 reached 22,425 hoursin 1992, 18,573 hoursin 1995 and 15,356 hours

in 2001.

Lock degradation

Analysis of locking data over the 1992 through 2004 period reveals a significant increase
in total locking times, particularly on the 600" locks.

For Locks 20 through 25, the average locking time for a two cut tow increased by 13
minutes from 1992 to 2004.
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Mississippl River Research Conclusions

Demand for bargetransportation on the Mississippi River

Barge transportation overview
. 50 — 65% of corn exports go through the Mississippi River
. 30 — 45% of soybean exports go through the Mississippi River
. 2 — 8% of wheat exports go through the Mississippi River

Factors affecting historical demand for barge transportation

. Strong value of the U.S. dollar in corn importing countries.
. The trade weighted exchange rate for corn bottomed in 1995 making U.S. corn
cheaper in the major importing countries.
. Since 1995 the exchange rate index has grown from 85 to ashigh as 115 and is
currently running at 101.
. Growth in barge rates and ocean shipping rates
. Continued degradation of the locks have increased locking times and total

transportation time of moving exports viathe Mississippi River to the Gulf
resulting in higher barge rates.

. Ocean shipping rates from the Gulf to Asiaincreased from $19.61 per tonin
August 2002 to a high of $72.74 per ton in March 2004.
. Increase in domestic corn utilization
. Increased feed use to support the livestock industry
. Increase industrial use for biofuels.
. Record levels of global crop production
. Capacity limitations on the Mississippi River system
. Current traffic volumes may represent the capacity of the current locking

system as evidenced by the dramatic increase in total queue times for small
increases in the number of tows locked.

. New barge construction has slowed dramatically in recent years with the
magjority of orders for double hulled liquid cargo barges.

Factors shaping the future demand for barge transportation for corn exports
. Increased global demand for corn
. Growth in corn demand from the livestock sector in Mexico.
. Reduced competition from Chinain markets such as South Korea.
. Continued growth in other Latin American imports, particularly northern South
America, Central America and the Caribbean.

. Domestic ethanol production will compete with U.S. corn exports, but if crude oil prices
fall beyond 2010 and the biofuels mandate isfilled, expansion in ethanol productionis
expected to slow.

. Cornyield growth per acre is expected to average 1.9 bushels/acrelyear requiring both
export demand and biofuels demand to support corn prices.
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Mississippl River Research Conclusions

Impact of Hurricane Katrina on barge transportation on the Mississippi River

. Barge rates typically run about 50-60% of rail rates and about 25-33% of truck rates. In
the weeks following Katrina, barge rates doubled, placing them dlightly above rail rates
for abrief period of time.

. Missouri corn basis along the Mississippi River was 40 cents lower than the previous
five year average on Sept 1, 2005.

. Missouri soybean basis along the Mississippi River was 55 cents lower than the previous
five year average on Sept 1, 2005.

. Four weeks after Katrina basis along the Mississippi River had improved to 20 cents and
35 cents lower than the previous five year average for corn and soybeans, respectively.

. Complete basis recovery occurred approximately 8 weeks after Katrina when Mississippi

River traffic returned to near normal levels.
Value of the Mississippi River

. Approximately half of the volume of barge shipments on the Mississippi River is
agricultural products.

. In 1998, researchers at Texas A& M University, using a spatial inter-temporal
equilibrium model, conservatively estimated the impact on commodity prices of losing
the Upper Mississippi and lllinois Rivers for barge traffic. The reduction in gross market
receipts to farmers was estimated to be 350 million dollars per year, assuming that rail
rates did not change from current levels. Note that the 350 million dollar estimate only
captures the value to agriculture.

. In August 2005, after Hurricane Katrina shut down transportation on the Mississippi
River, the change in basis for corn and soybeans along the Mississippi River in Missouri
suggests that the 350 million dollar estimate may be conservative.

. FAPRI has been working with researchers at Texas A&M University to update their
1998 results. Thisresearch is expected to be completed in September 2006.
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L ocking Study Results

= Locking times are significantly
impacted by whether the tow locks in
daylight or darkness.

= The daily variation in locking times is
also much smaller for 1200’ locks,
averaging only 3.8 minutes compared to
10.3 minutes for 600’ locks.

Locking time in mins.

= Locks 19, 26 (Mel Price), and 27 are
1200’ locks with much faster average
locking times than the 600’ locks.

= Note the average locking times for the
more heavily used 600’ locks from Lock
14 to Lock 25.

Lock time in mins

= There is some seasonal variation in
locking times with the highest seasonality
in January when few lockings occur and
much of the river is closed.

=Note the increase in seasonal lockings
as traffic on the river increases in the
August through December time period.

Daylight effect on locking times
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L ocking Study Results

= The type of approach required by the
towboat as it begins locking has a
significant impact of locking times.

= This supports the assertion that
maintaining direction, such as locking
several tows in the same direction,
improves locking time and reduces
congestion during periods of long
queues.

= Definitions
= FLY: Lock is idle at
beginning/end of locking
» TURNBACK: There is a vessel
locking (to be locked) upon
arrival (exit) which is traveling in
the SAME direction
= EXCHANGE: There is a vessel
locking (to be locked) upon
arrival (exit) which is traveling in
the OPPOSITE direction

= Direction of travel significantly affects
locking time for the tow.

= A greater percentage of tows heading
downstream are loaded than those
heading upstream.

» Tows going upstream are more
maneuverable and required less time to
lock through.

= Tows are configured differently
depending on the type (size) of barges in
the flotilla.

= Liquid cargo tows lock faster because
there are typically fewer but larger
barges in their configurations and
subsequently less rigging to handle.

Locking time in mins

Locking time differences in
mins
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L ocking Study Results

= Locking times have increased from
1992 through 2003 reflecting a declining
capacity in the locks, with the 600’ locks
seeing greater increases in locking times
than the 1200’ locks.

= Specific data on the reduction in lock
capacity by lock, are listed on page 5 of
this report.

= The variation in unexplained locking
time is 50% smaller for 1200’ locks than
for 600’ locks, indicating that the longer
locks are less sensitive to weather and
towboat characteristics. Therefore, the
1200’ locks have both lower locking
times and smaller variation in locking
times.

» The towboat identification numbers
explained very little of the remaining
variation in locking time.

= About 68% of the towboats have an
average locking time that is +/- 4.9
minutes from the average.

= The impact from locking at night or
locking during daylight hours (10
minutes) is larger than the standard

deviation of average locking differences.

Locking time in mins.

Number of Vessels

Comparison of locking times by year and time of day:

Locks 18 through 27
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L ocking Study Results

Mississippi River lock charecteristics

Year Width Length Lift
Lock No. River Mile  Operational (Feet)
Upper St. Anthony Falls* 853.9 1963 56 400 49
Lower St. Anthony Falls* 853.3 1959 56 400 25
Lock & Dam 1* 847.6 1930 56 400 38
Lock & Dam 2* 815.0 1930 110 500 12
Lock & Dam 3 769.9 1938 110 600 8
Lock & Dam 4 752.8 1935 110 600 7
Lock & Dam 5 738.1 1935 110 600 9
Lock & Dam 5A 728.5 1936 110 600 5
Lock & Dam 6 714.0 1936 110 600 6
Lock & Dam 7 702.0 1937 110 600 8
Lock & Dam 8 679.0 1937 110 600 11
Lock & Dam 9 647.0 1938 110 600 9
Lock & Dam 10 615.0 1936 110 600 8
Lock & Dam 11 583.0 1937 110 600 11
Lock & Dam 12 556.0 1938 110 600 9
Lock & Dam 13 522.0 1938 110 600 11
Lock & Dam 14 493.3 1939 110 600 11
Lock & Dam 15 482.9 1934 110 600 16
Lock & Dam 16 457.2 1937 110 600 9
Lock & Dam 17 437.1 1939 110 600 8
Lock & Dam 18 410.5 1937 110 600 10
Lock & Dam 19 364.2 1957 110 1200 38
Lock & Dam 20 343.2 1936 110 600 10
Lock & Dam 21 324.9 1938 110 600 10
Lock & Dam 22 301.2 1938 110 600 10
Lock & Dam 24 273.4 1940 110 600 15
Lock & Dam 25 241.4 1939 110 600 15
Melvin Price 200.8 1990 110 1200 24
Lock & Dam 27 185.1 1953 110 1200 21

Source: U.S. Army Corps of Engineers
* Not included in study as their primary chambers are less than 600’ in length

Trend change in locking time (reduction in lock capacity) from 1992 to 2004

Lock 3 - One Cut 3.6 Lock 10 - One Cut 4.4 Lock 18 - One Cut 6.0
Lock 3 - Two Cuts 8.1 Lock 10 - Two Cuts 10.2 Lock 18 - Two Cuts 10.2
Lock 4 - One Cut 4.4 Lock 11 - One Cut 2.0 Lock 19 10.2
Lock 4 - Two Cuts 11.6 Lock 11 - Two Cuts 7.2 Lock 20 - One Cut 4.4
Lock 5 - One Cut 1.1 Lock 12 - One Cut 4.4 Lock 20 - Two Cuts 10.2
Lock 5 - Two Cuts 10.2 Lock 12 - Two Cuts 10.2 Lock 21 - One Cut 8.3
Lock 5A - One Cut 10.2 Lock 13 - One Cut 4.4 Lock 21 - Two Cuts 14.3
Lock 5A - Two Cuts 7.2 Lock 13 - Two Cuts 10.2 Lock 22 - One Cut 7.2
Lock 6 - One Cut 0.7 Lock 14 - One Cut 10.3 Lock 22 - Two Cuts 11.5
Lock 6 - Two Cuts 11.9 Lock 14 - Two Cuts 20.5 Lock 24 - One Cut 9.9
Lock 7 - One Cut 4.4 Lock 15 - One Cut 4.4 Lock 24 - Two Cuts 13.9
Lock 7 - Two Cuts 7.2 Lock 15 - Two Cuts 17.2 Lock 25 - One Cut 8.0
Lock 8 - One Cut 4.4 Lock 16 - One Cut 3.2 Lock 25 - Two Cuts 15.3
Lock 8 - Two Cuts 10.2 Lock 16 - Two Cuts 7.4 Melvin Price 10.2
Lock 9 - One Cut 4.4 Lock 17 - One Cut 8.7 Lock 27 8.3
Lock 9 - Two Cuts 12.6 Lock 17 - Two Cuts 16.9
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L ocking Study Results
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L ocking Study Results
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Transportation Rates

= Ocean freight rates out of the Pacific
Coast to Asia also increase but not as
much as Gulf rates due to the closer
proximity to Asia.

=Rail rates have remained steady as
reported by USDA with a slight increase
after Hurricane Katrina.

=Rail rates fell in January 2006 and have
remained steady since then.

=The convergence of transportation costs
to Asia via rail or barge has resulted in an
increase in corn moving out the Pacific
Coast.

=|n 2006, the transportation to Asia via
barge has again fallen below rail costs.

Transportation Cost of Moving Corn From Minnesotato Japan via
Rail
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DataSource: Weekly Grain Transportation Reports, USDA/AMS
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Transportation Rates

Transportation Cost of Moving Corn From Minnesotato Japan
via Barge
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Data Source: Weekly Grain Transportation Reports, USDA/AMS

= The dramatic increase in ocean rates from the Gulf to Asia beginning in late 2002 resulted in reduced
demand for barge transportation.

= Ocean freight rates have begun to ease in the last six months with less demand for bulk carriers from
China and completion of new dry cargo ships.
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Corn Bids Before and After Hurricane Katrina
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Before
Katrina
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Spot Corn Bids*

as of 08/12/05
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Spot Corn Bids*
as of 09/13/05
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