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FOREWORD

This report has been submitted in fulfillment of Contract DACW25-93-D-0003 between
Sverdrup Corporation of Maryland Heights, Missouri and the U.S. Army Corps of Engineers, Rock
Island District, in cooperation with the U.S. Army Corps of Engineers, St. Louis and St. Paul

Districts.

The purpose of this report is to assess the technical feasibility of improvements to tow
haula e equipment and the resulting impacts to transit times in the locking process on the Upper
Misstssippi River and lilinois Waterway. This effort included (1) visits to other locks with various
different types of tow haulage units, (2} the collection of timing data, (3) the development of
alternative configurations, and (4) the evaluation of these configurations with respect to selected
locks in the study area. This study is in support of the Upper Mississippi River - Hlinois Waterway
Svstem Navigation Study (NAV Study), a system feasibility study of potential navigation

improvements for locks during the pertod 2000-2050.

s
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SUMMARY

This assessment is part of the Upper Mississippi River and Illinois Waterway System
Navigation Study efforts to identify small-scale measures to reduce delays or congestion that
commercial barge traffic experiences when transiting locks on the Upper Mississippi River and
IMlinois Waterway. The overall assessment process included a historical records review, visits to
two locks (one on each waterway), meetings with industry, environmental, and regulatory agency
representatives, identification of potential small-scale measures, and recommendations for further

study of a screened list of small scale measures.

One of the measures selected for further study was “Improved Tow Haulage Equipment”.
This report reviews the current practices regarding hardware, procedures, and personnel related
to utilization of tow haulage equipments to extract unpowered cuts from the lock chamber. It
assesses the impact that these practices have on the efficiency by which the unpowered cuts are
removed from the the lock chamber and tied off on the guidewalls. Finally, the report discusses
the opportunities that exist for improving this process through changes in hardware and
Operat_iLons in current practice. With the assumption that guidewalls would be extended to 1200,
alternative configurations and motive power solutions were developed and then evaluated using
the following four criteria; completeness, effectiveness, efficiency, and acceptability. The two
alternatives that required the tow haulage equipment to cross the miter gates were eliminated due
to safety and operational concerns and the potential for system down time due to failure. The
two remaining alternatives and motive power solutions were further evaluated for
implementation in the study area. Time savings and sytem costs were also developed and

presented.

The improved tow haulage equipment recommended will generate significant time savings in the
locking process, with or without guidewall extensions. The fact that the tow haulage system
configuration can apply a “restraining force™ to the barges generates the time savings. The

addional time saving provided by the extended guidewalls is in two components:

1. No “braking” of the unpowered cut required (to stay on 600’ guidewall - can continue

to end of 1200’ wall and gate closure can commence)
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2. The remake of the double cut can be performed without blocking the miter gate for

closure for a turnback for the next tow.

The economic benefits of time savings versus cost for these recommended alternative
configurations, including the guidewall extentions, ..ill be developed and presented in another

report.
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SECTION |
INTRODUCTION

The purpose of this study effort is to assess the technical feasibility of improvements to tow
haulage equipment on locks of the Upper Mississippi River and Illinois Waterway. This study is
made in support of the Corps of Engineers’ 6-year Upper Mississippi River and Illinois Waterway
System Navigation Study (NAV Study). Sverdrup Corporation was retained to develop this report,

with technical coordination and review by the St. Paul, Rock Island, and St. Louis Districts.

This study 1s one of several “Small Scale Improvement” studies by the Corps of Engineers
in an effort to identify ways to decrease lock congestion in the study area. Small Scale
Improvements are those that reduce transit time through existing locks, but do not include building
new lock facilities (i.e. 600" or 1200' chambers). A separate Corps of Engineers effort is evaluating

these large scale improvements.

The basis of this study is to determine the impacts to transit time with improved tow haulage
equipment assuming the presence of extended (1200") guidewalls at each of the locks in the study
area. Whereas the guidewall extension would provide time savings related to improved approach
conditions to the chamber as well as entry time savings, this study will only address time savings

associated with the improved tow haulage equipment,

It should also be noted that time savings can be achieved in the processing a double lockage
by utilizing a switch boat or “self-help” policy to extract the unpowered cuts from the lock chamber.
However, these two small scale improvements measures will be evaluated under a separate smatl-

scale improvements evaluation under the NAV Study.

For purposes of this report, the study area will consist of Locks 20, 21, 22, 24, and 25 on the

Upper Mississippi River and LaGrange Lock on the Illinois Waterway. These locks were chosen
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because they have the 600' chambers (as opposed to 1200') and are the furthest downstream
(therefore receiving more commercial traffic than those locks upstream in the study area). Many of
the tows now seen on these waterways require a 1200' chamber to lock through in a single stage.

A 600" chamber requires them to lock through in two stages, called a “double lockage.”

Double lockages are time consuming, difficult, and pose safety concerns to lock operations
staff and the towing industry deck hands. A double lockage is any tow and barge combination
whose size is greater than the capacity of the lock chamber. Therefore the tow/barges must be
“broken” in two segments; an unpowered segment (the group of barges that must lock through
without the tow), and the powered segment (the tow and remaining barges). This process requires
more than twice the time needed for a single lockage because of the two stage process. Double
tockages are difficult because they require more coordination between the towboat’s crew and the
lock operators. They pose safety concerns because the unpowered cut must be stopped with the aid
of lines checked on the lock wall. This process has several time consuming elements as listed below:

a. Disconnecting the wires between the barges of the unpowered and powered cut

b. Backing the tow out clear of the gates

c. Filling or emptying the chamber

d. Extracting the unpowered cut

e. Stopping the unpowered cut

f. Tieing the unpowered cut to the guide wall

g. Emptying or filling the chamber again

h. Locking through the powered cut and

i. Reconnecting the two segments

There is an “operational philosophy™ difference at the locks in this study area as opposed to
other waterways. The lock operators on the upper Mississippi River “handle” the lines; deck hands
throw lines to the lock operators to tie off the unpowered cuts. This is not done at most locks in the

Ohio River Division operations area. This is another time element issue and a safety issue.

September 1995 [-2



This study will include review of different types of existing tow haulage systems used on
other mland waterways of the United States. These systems will be used as background material in
developing solutions for the study area. Each lock 1s different and the configurations of tow haulage
systems must be adjusted after careful site surveys. This study will also include estimates of transit

time improvements and cost estimates.
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SECTION Il
EXISTING SYSTEMS

Current practices utilizing tow haulage equipment on the Upper Mississippi River and
Ilinois Waterway vary from lock to lock but as a general rule were not designed for the efficient
regular handling of unpowered cuts of river barges. The most common system consists of a
single line winch, one each located just above the upstream miter gate recess and just below the
lower miter gate. Once the first (unpowered) cut of the tow has been brought to the new pool
level, the cable from the winch is passed to the deckhand on the cut. The deckhand secured the
cable to a deck fitting near the stern of the first barge or the bow of the second barge in the cut.
After the line is snugged the winch is brought up to speed (generally about 50 feet per minute).
The winch, in effect, whips the cut out of the lock chamber. This is due to the fact that once the
point of connection passes the winch station, the winch can no longer exert a pulling force on the
cut unless the point of connection 1s moved further aft. Normally the momentum of the cut of
barges is sufficient to cause the entire cut to drift cut of the lock chamber. '

Most of the winches observed in operation as part of a barge haulage system on the inland
waterways system are rated at a top speed of 100 feet per minute. In practice these systems are
operated at 50 feet per minute because of the inability of the systems to apply a restraining force
to the barges.

To investigate alternative tow haulage systems, five lock & dam sites were visited within
the Ohio River and Lower Mississippi River Division. These sites were selected due to the fact

that they utilized improved and different tow haulage systems. Each site’s system and

configuration are described below.

A. PICKWICK LOCKS, TENNESSEE RIVER

On February 16-17, 1995, Dave Diestelkamp and Mary Spence visited Pickwick Locks on

the Tennessee River. The visit was hosted by the Lockmaster, Mr. Donnie Damron.
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1. THE SITE

The locks are located about 100 miles east of Memphis, TN and 14 miles south of Savannah,
TN, near the junction of the states of Tennessee, Alabama, and Mississippi. The locks are situated
at mile 206.7 on the left descending bank of the Tennessee River, Pickwick Landing is one of nine
mainstream lock and dam facilities that provide a 650-mile navigation channel on the Tennessee
River from Knoxville, TN, to Paducah, KY. The pool created by Pickwick Landing Dam impounds
a body of water located primartly in northwest Alabama and a small portion in northeast Mississippi.
The ne::t lock upstream is Wilson (53 river miles) and the next lock downstream is Kentucky (184

river miles). The facility was named after the community that once occupied the area.

The Tennessee Valley Authority {TVA) began construction of Pickwick Landing Dam in
December of 1934 and completed the project in 1938. The dam in 113" high and 7,715' long. The
generating plant at Pickwick Dam is one of the largest hydroelectric installations in the TVA system.
It has a capacity of 232,160 kilowatt in six units and generates as much as 2 billion kilowattjhours
of electricity a year. TVA owns the lock, dam, and surrounding property. TVA operates and

maintains the dam and the powerplant, while the Corps of Engineers operates and maintains the

locks.

The originat lock facility was a single 110" x 600' chamber. (Figure II-1) Although a second
lock was planned, construction of the new chamber did not begin until 1978. The new chamber is
110" x 1000" and was completed in 1984. (Figure 1I-2) The original lock is maintained as an
auxiliary facility. The normal headwater elevation is 414 and the normal tailwater elevation is 359,

giving the locks an average lift of 55 feet, although they are capable of a maximum lift of 63 feet.
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UPPER UPPER LOWER LOWER

APPROACH SILL APPROACH SILL

WALL ELEV. |ELEV. WALL ELEV. ELEV.
MAIN CHAMBER | 424.0 395.0 402.0 342.0
AUX. CHAMBER | 422.0 398.0 400.0 3422

The main chamber is closest to the left descending bank, next to the control building and visitor's
center. It has a 1,400' upper (landside) guidewall and a 1,000' lower (landside) guidewall, with
shorter intermediate (river) walls. The auxiliary chamber has 600" (river) guidewalls on either end,
a 110" intermediate (landside) wall upstream and a 600’ intermediate (landside) wall downstream.

Both locks are equipped with miter gates and floating mooring bits.

2. TOW HAULAGE EQUIPMENT

a. Main Lock

The main lock has three powered kevels and one unpowered traveling checkpost. The
chamber wall was designed with a powered traveling kevel built into the top armor plating. (Figure
II-3) The kevel runs along the top of the wall and automatically releases its line just before the miter
gates. It is powered by a single drum winch system that is recessed beneath the main chamber wall
work area. The drum has two cables on it and it takes up slack from one end while it pays it out
from the other. Each cable is fastened on one end of the drum with the other end attached to either
side of the mule (kevel). The system also has a dynamic tensioning device at one end of the chamber

to remove slack from the cable when it is under load.

The line from a cut of barges to the kevel is usually attached from the stern of the cut. The

automatic line release is a mechanical device that trips the line off the top post of the mule after the
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operator overrides the electrical limit switches at the end of travel. The release keeps the lock
operators from having to handle the lines during a lockage. The release from the downstream side

(55' drop) is fairly dramatic. The cable is 3/4" diameter and the winch is 60 hp.

About 100" ouiside the gates (both upstream and down) are two “secondary” tow haulage
units. These systems also use a recessed single drum winch with a tensioning device, but the rails
are exposed on the top of the guidewalls. The rail runs out to about 750' from the gates. (Figure II-
4) These secondary systems are used (1} to pull an unpowered cut out of the chamber if the main
unit fails to provide enough momentum for the cut to clear the gates, or (2) to pull the cut the full
length of the guidewall when locking through doubles (so the second cut of the first tow does not

occupy the chamber during remake). The cable is 5/8" diameter and the winches are 15 hp each.

The remaining 750" of the upstream wall is covered by another rail/kevel system that is used
as a traveling checkpost. (This rail is not continuous with the secondary tow haulage system.) This
kevel also travels on an exposed 140 Ib rail mounted to the top of the guidewall. [t is used o;ily o
keep the head of an upbound tow in close to the guidewall during exit. (Figure II-5) A single line
winch system is of low horsepower and is used only to retrieve the checkpost from the end of the
wall. The winch was not designed to pull the unpowered cut. It supplies power by turning a narrow
drum that has several wraps of wire around it. This friction system is also spring loaded so that it

can take up the slack in the cable. (Figure 11-6) The cable is 3/8" in diameter and the winch is 5 hp.

The controls for the chamber system are located inside each of the control stands on the main
chamber. The controls for the secondary units and the checkpost retriever are located nearby. The
system is easy to operate and reportedly very reliable. Cuts can be removed at 50 to 100 feet per
minute (fpm) depending on the conditions. The checkposts were raised above the level of the rail

in order for them to be effective.
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b. Auxiliary Lock

The 600 long auxiliary chamber was retro-fitted with tow haulage equipment. It has a single
kevel that runs on exposed 140 b rail on the riverside of the chamber. This system is fairly unique
in that it traverses the miter gates on rail at both ends. The rails that allow it to move across the gates
were added to the top edge of both riverside miter gate leaves (Figure II-7). When the gates open,
the rail on the top of the miter gate aligns with the rail on the guidewall. The rails are cut at an angle
to allow the mule to make a smooth transition from the chamber wall to the gate and then to the
guidewall. Since the guidewall elevation on the lower end is 22' below the chamber wall elevation,
the rail outside the miter gate on the downstream side is very short. The rail on the upstream
guidewall continues about 100" past the gate recess (Figure [1-8). The advantage to having the mule
track past the gates (especially upstream) is that the lock operator doesn’t have to worry about
getting the momentum of the cut high enough that it will overcome the wind/current to move out
past the pates. As long as the lead line on the stern of the cut is no longer than the length of
additional rail (outside the gate), then the cut can be pulled out of the chamber without the assi+stance

of a “secondary” tow haulage system.

The cable that hauls the mule up and down the wall moves along the path of the rail. When
the gates are moving, then the cable becomes an obstacle. To overcome this problem, two hoists
were instalied at each gate. The hoists raise the cable before the gates move, and lower the cable
when the gates get into their recesses (Figure 11-9). Rollers were added at transition points and the
gate handrails were modified to allow the cable to be lowered when the gates are closed (although
the cable is normally left up in this case so as not to present a tripping hazard). The 5/8" cable is

pulled from two opposing winches (25 hp each), one on each end of the chamber. (Figure 11-10)
All of the controls for the tow haulage system are located on consoles at each of the control

booths. The system is very easy to operate and is reportedly very reliable. Cuts can be removed at

about 50 fpm depending on the conditions.
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Due to (1) the difference in wall elevation (22') at the downstream end, (2) the short length
of rail past the past the downstream gate, and (3) the longer length of line {which stretches under
load) used when pulling a cut out of the lower end from the high chamber wall, there is a need for
a pneumatic winch, an “air tugger,” on the lower guidewall. This air tugger is used to give an
unpowered cut a “second tug” to get it past the gates. This is especially critical for pulling empties
(with a high freeboard) out of the chamber against a head wind. The deckhands from the towboat
operate this winch if it is necessary to give the cut another pull. The lock operators maintain, but

do not operate this machinery.

Each of the gates equipped with rails were back-fitted with latches that set when the gates
move into it their recesses. This prevents the gates from swinging out of their recesses when the

mule moves across them under load.

3. OPERATIONS

Pickwick Locks had originally planned for a new lock of 1200'. However, the size of the new
lock was reduced to save costs that would be incurred upstream through construction staging, and
downstream through land acquisition. The lock therefore, became 1000' long. Towboats may push
as many as 22 barges on this river, but 12-15 barges is more common. If a towboat requires a double
lockage with 15 barges, they will often lock the 15 barges through the main chamber and the towboat
only in the auxiliary chamber. Queues occur, but reportedly not to the extent that they occur on the

Upper Mississippi River and {llinois Waterway.
4. RESULTS

The Lockmaster and his staff were extremely helpful and were willing to operate the tow
haulage equipment as many times as necessary. They provided all the necessary “as-built” drawings
each day for our use. The trip to Pickwick Locks was a success due in large part to the cooperation

of the operations staff. Photographs and video were taken each day to record the findings of day and
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night lockages. Copies were made of some of the plans of the tow haulage system. Additional

drawings of the tow haulage systems on the Cumberland River were provided by TV A (the owners

of the lock at Pickwick).
This site visit identified that the miter gate interference problem could be overcome. It also

provided ideas for running powered, traveling kevels on extended guidewalls on the Upper

Mississippi River and Ilinois Waterway.
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Pickwick Locks, Tennessee River
Looking downstream. Original 600' chamber is on right and the additional 1000’ chamber is on feft,
Figure 1I-1

Pickwick Locks
Looking downstream. Main (1000") lock chamber.

Figure 1l-2



Pickwick Locks, Main

Chamber
Powered traveling kevel
recessed into armor plating.

Figure 1-3

Pickwick Locks, Main Lock
Secondary tow haulage systerm on lower guidewall (also one on upstream guidewall).

Figure (I-4



I Pickwick Locks, Main Lock
: Traveling checkpost on upstrearn
guidewall only.

=SZZ3 Figure II-5

Pickwick Locks, Main Lock Guidewall
Traveling checkpost winch and tensioning device.

Figure I1-6
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Pickwick Locks, Auxiliary Chamber
Rail mounted on insidle of upper gate.

Figure 11-7 "

Pickwick Locks, Auxiliary Chamber
Hail extends above upper gate, cable is held up by hoists when not in use,

Figure 11-8



Pickwick Locks,

Auxiliary Chamber

Cable hoist at miter gate
-9
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B. DAVID D. TERRY LOCK, ARKANSAS RIVER
1. THE SITE

On February 23-24, 1995, Mary Spence visited David D. Terry L.ock on the Arkansas River.
The visit was hosted by Mr. Don Bratton, of the Navigation and Maintenance Branch of the Little
Rock District. Others who provided assistance during the trip were Ms. Sheila Ellis (Statistical
Assistant, Navigation and Maintenance Branch), Mr. Wendell Gray (Lockmaster, David D. Terry
Lock & Dam}), Mr. Bill Gray (Mechanical Engineer), Mr. Jeff Stiles (Mechanical Engineer), and Mr.
Mark Dixson (Electrical Engineer). David D. Terry Lock, formerly known as Lock Number 6, is
located about 10 miies east of Little Rock, Arkansas on the left descending bank of the Arkansas
River at Navigation Mile Marker 108.1. 1t is one of 17 locks on the McClelland-Kerr Navigation
System, a navigable waterway that spans three rivers and a canal; the White River, the Arkansas Post
Canal, the Arkansas River, and the Verdigris River. The McClelland-Kerr Navigation system ajlows
for river navigation between the Mississippi River and Tulsa, Oklahoma. This waterway i; 445

miles long and has a vertical drop of 420 feet.

Construction of David D. Terry Lock began in January of 1965 and was completed in
October of 1968 at a cost of 55 million dollars. The chamber is 600’ long and 110" wide. (Figure II-
11) The guidewalls are 600" long and are on the river side of the lock. The normal lift of the lock
is 18 feet. There is no change in the elevation of the top of the wall along the entire length of the
lock and its approach walls. The elevation of the top of the lock wall is 243 MSL and the elevation
of the chamber floor is 196 MSL. The normal pool elevation is 231 MSL. The adjacent dam has

17 - 60'x27 gates and can be operated from the central control facility.
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2. TOW HAULAGE EQUIPMENT

The lock has three powered kevels; one in the chamber, and one on each guidewall. All three
systems are mounted on pre-existing parapet wails on the river side of the lock. The tow haulage
systern in the main chamber is powered by a single 50 hp winch (SLM Model CPE 7). (Figure [1-12)
This friction system uses a closed loop of 7/8" wire and has a weight/pulley system to take up the
stretch/slack in the cables when they are placed under load. The kevel is mounted on 140 1b rail and
has a quick release that is mechanically operated at each end to release the hawser. (Figure 11-13)
Limit switches at each end cause the kevel to stop b=fore reaching the quick releases. This process

allows slack to develop in the line before it is cast off.

The controls for the main chamber system are located in each of the control booths. Lock
operators have an excellent view of tow haulage operations because the booths are on the opposite
side of the lock from the rail. They can be set to any speed up to 100 feet per minute (fpm) and
requires a few minutes to “ramp up” and “ramp down” after a new speed is selected and entered.,
For this reason, the speed is usuaily left at the default setting (50 fpm) and is only changed when
necessary to push the barges against a strong headwind. The location of the controls (opposite the
long walls) also means that the lock operators do not handle lines; the deckhands are responsible for

this. (Figure 1I-14)

The systems on the upstream and downstream 600" guidewalls are identical. Each one has
a 140 1b rail with a traveling kevel that carries a single 1/4" retrieving line. (Figure [1-15) The 3 hp
winches (SLM Model 25) that retrieve the kevels are just outside the miter gates. (Figure 11-16)
They can only pull the kevel back towards the gate after it has been pulled to the end of the wall (as

a traveling checkpost) at the head of an unpowered cut.
Each of the guidewall traveling checkposts can also be used as powered traveling kevels.

Each guidewall has a 10 hp winch system (SLM Maodel 60) on the bullnose and a 3/4" cable that lays

along the full length of the base of the rail when it is not in use. (Figures II-17 and 11-18) Ifitis
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necessary to haul an unpowered cut using this secondary cable, then the kevel has to be retrieved (if
it traveled too far from the miter gate), the cable attached, and the motor operated (from the end of
the guidewall). Since the wall is only 600" long, the powered kevel aspect of this system is rarely
used, except to give the barges a “second tug” if the main chamber system fails to get the cut clear
of the gates. This may be necessary when the main chamber system is pulling empty barges against
a strong headwind. As was observed on the visit, the lock operators avoid using this cumbersome
secondary powered kevel by increasing the speed of the main chamber kevel. If the main chamber
kevel pulls the cut fast enough, then the barges will have enough momentum to clear the gate. If
they dc not, then the lock operators may try the main system a second time before resorting to the

guidewall kevel for power.

The guidewall kevels also had a release system that used a plunger to activate the release
mechanism. However, a “cow catcher” (similar to one on a locomotive) was added to each of the
upstream and downstream wheels to prevent people from getting fingers caught in the kevel. Thus,
when the kevel reaches the end of its travel, the protective covering (the cow catcher) strikes t:ile end
plate first, and the plunger, which no longer protrudes far enough, is rendered useless. Since the
guidewalls are only 600' long, the cuts usuatly make-up with the head of the first barge at the end
of the guidewall and the stern of the tow still in the chamber. Therefore, the tow haulage aspect and

the plunger release system of guidewall kevels is rarely needed.

3. OPERATIONS

Tows on the McClellan-Kerr Navigation System are typically no larger than 12 barges.
Although tows could push as many as 17 barges through a double lockage at David D. Terry, there
are no tow haulage systems above this lock. By limiting themselves to 12 barges, towboats can
break their cuts into two groups of 6 and push each cut through themselves. This requires a secure
place to tie off the 6 barge units on each end and it also requires the towboat itself to lock back

through to retrieve its second load.
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The District and the lock operators are not satisfied with their current system at David D.
Terry Lock. Although the mechanical systems work well (once they retro-fitted the slack take-
up/tensioning device), the electrical systems require a great deal of care. Lightning strikes frequently
put the main chamber system out of operation, and service representatives are not close-by. They
also had several installation problems. The electrical send and receive units on the main chamber
system were confused by the “rubber band” action of the line used to secure the barge to the
traveling kevel; the system could not maintain a given speed because the inputs were changing too
rapidly, This problem has since been corrected, but many of the operators still do not like the main
chamber system. The secondary system, as described above, is also difficult to operate because it
requires so much effort for very little gain. The lock operator has to leave the booth, travel to the
other end of the chamber, cross the gate, travel back up to the other end of the wall, retrieve the
kevel, attach the secondary tow haulage cable, go out to the end of the guidewall, engage the clutch
(which was difficult to engage), and operate the electric motor from underneath an awning. This

secondary system is only used as a last resort.

4, RESULTS

The District Staff and the Lockmaster were extremely helpful during the visit. The
Maintenance and Navigation staff provided a great deal of background information and Engineering
staff provided plans and drawings. The Little Rock District is currently designing tow haulage
systems for Locks 1 and 2 on the McClellan-Kerr Navigation System and is using the Pittsburgh
District’s designs as a model. A trip to Locks 4 and 7 on the Monongahela River, and Montgomery
Lock on the Ohio River was recommended. The trip to David D. Terry lock identified many of the

problems associated with a system of this type.
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David D. Terry Lock, Arkansa:
Looking downstream.
Figure 11-11

David D. Terry Lock
Power unit for chamber kevel.

Figure 11-12



David D. Terry Lock
Chamber kevel with mechanical release.

Figure 11-13

David D. Terry Lock
Chamber winch controls in control booth.
Figure II-14



David D. Terry Lock
Guidewall kevel.
Figure 11-15
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David D. Terry Lock
Retriever winch for guidewall kevel.
Figure II-16




David D. Terry Lock
Engaging clutch on guidewall winch.
Figure [1-17

David D. Terry Lock
Control panel for guidewall winch (located at end of guidewal).
Figure 11-18



C. PITTSBURGH DISTRICT LOCKS, ALLEGHENY AND OHIO RIVERS

1. OVERVIEW OF TRIP

On March 23-24, 19935, Dave Diestelkamp and Mary Spence visited the Pittsburgh District
to observe tow haulage systems at several locks. The trip was hosted by the Mr. Dave Buccini, a
Mechanical Engineer in the Design Branch. Mr. Buccini has been a key player in the design of tow
haulage systems in the Pittsburgh District. He hosted a similar tour for engineers from the Little
Rock District last December. Our two-day trip involved visits to Allegheny Lock 7, Allegheny
Lock 4, and Montgomery Locks on the Ohio River. The Allegheny River runs for 325 miles from
an area along the Pennsylvania-New York border to Pittsburgh, PA. Only the lower 72 miles of the
Allegheny are commercially navigable due to the 8 locks and dams along this stretch of the river.
The Ohio River's 981 miles span from Pittsburgh, PA to Cairo, IL. The Pittsburgh District is

responsible for the upper six lock and dam facilities on the Ohio (from Mile Marker 0 to 127.2).

The Lock Operators were very enthusiastic about the tow haulage systems at the locks we
visited. Their needs, concerns, and desires seem to have been met throughout the installation and

testing of these systems. Dave Buccini was extremely heipful and made the trip very worthwhile.

2. ALLEGHENY LOCK 7

Lock 7 is located in West Kittanning, Pennsylvania at Mile Marker 45.7 on the right
descending bank of the Allegheny River. (Figure II-19) The lock and dam facility was built from
1928 to 1931 at a cost of 1.46 million dollars. The lock officially opened in 1930. The damis a 916
fixed crest dam that provides a 9-foot navigation channel in the river. The lock is 56' wide and 360'
long with a lift of 22.0 feet. The lock services an average of two commercial tows daily throughout
the year and 200 recreational boats a month during the summer season (May through November).
The primary commodities carried in this area are fuel oil, sand, gravel, fertilizer, farm preducts,

waste, scrap, and manufactured matenals.
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The tow haulage system consists of two opposing 40 hp Superior-Lingerwood-Mundy (SLM)
hydraulic winches which are supplied with Falk controls and motors. (Figures 11-20 to 22) The
winches are attached to each end of a rail-mounted traveling kevel with 3/4" wire rope fed from 24"
diameter sheaves. One winch pulls against the other at a reduced torque so as to maintain a constant
tension in the line. The pulling winch pulls at about 10,000 Ibs, and the opposing winch at about
2,000 Ibs for a net force of about 8,000 lbs. Since there are no control booths at this lock, the winch

control panels are mounted on pedestals at each end of the chamber. (Figures 11-23 and I1-24)

The rail is mounted on the original lock wall, but the entire esplanade was raised 2 feet.
(Figures 1I-25 and II-26) This allowed the working area to be cantilevered out over the top of the
rail. Therefore, the rail appears to sit in a recess. The buttons on the wall were raised, and the
extended (cantilevered) walkway allows lock operator to see and handle lines for recreational boats.
All of the sheaves and wire rope are hidden beneath deck plates. The winch sits at the same level
as the kevel, and is therefore below the grade of the parking lot surrounding it. The pump a'nd its

motor are placed nearby, but several feet higher in elevation so as to avoid flood damage.

There are no ﬂbating mooring bits at this lock and the ladder recesses were easily
accommodated. The cable is attached to the kevel with a swivel to keep the wire rope from binding.
Allrail is 132 RE. The lock also has a traveling checkpost on the upstream landside guidewall with
a low horsepower retriever winch to pull the kevel back to its starting position. (Figure 11-27 and

I1-28)

The tow haulage system runs within the limits of the chamber; it uoes not extend past the
miter gates. If a tow is unable to clear the gates, then the lock operator will bring it back into the
chamber and give it a second try. If is still fails to clear the gate, then the tow must wait until the

headwinds die down in order to get out of the lock chamber.
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Allegheny Lock 7
Looking upstream.

Figure I1-19

Allegheny Lock 7
Pullfretard winch (under aluminum cover} and motor (on concrete pedestal).
Figure 11-20



Allegheny Lock 7
Winch with cover removed (one
of two).

Figure 11-21

Allegheny Lock 7
Motor for powered kevel (one of two).

Figure 11-22



Allegheny Lock 7
Control panel (one of two) for
powered kevel, with cover
raised.

Figure 11-23
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Allegheny Lock 7
Close-up of control panel (joystick at bottorn).

Figure 11-24
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Allegheny Lock 7
Kevel on original wall with
raised esplanade.

Figure 11-25
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Allegheny Lock 7
Cantilevered walkway over powered kevel Systermn.

Figure 11-26




Allegheny Lock 7
Traveling checkpost on
upstream guidewall.

Figure 1-27
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Retrigver winch for upstream guidewall traveling checkpost.
Figure 11-28



3. ALLEGHENY LOCK 4

Lock 4 is located in Natrona, Pennsylvania at Mile Marker 24.2 on the right descending bank
of the Allegheny River. The lock and dam facility was built froﬁ 1920 to 1927 at a cost of 1.7
million dollars. The lock officially opened in 1927. The dam is an 876' fixed crest dam that
provides a 9-foot navigation channel in the river. The lock is 56" wide and 360' long with a lift of
10.5 feet. The lock services an average of seven commercial tows daily throughout the year and
300-600 recreational boats a month during the summer season (May through November). The
primary commodities carried in this area are coal, petroleum, sand and gravel, ore, steel, chemicals,

fertilizer, salt, flour, lime and slag.

This lock is currently undergoing 2 major rehabilitation effort. (Figure II-29) The lock
originally used capstans for tow haulage. (Figure II-30) Winches similar to those found on the
Upper Mississippl River and Ilinois Waterway were installed, but rarely used (due to the operators
preference for the old capstans). Although the capstans will remain in place, the old winche; were
removed for overhaul. They will be returned in “as-new” condition to be used in a similar manner

as Lock 7 on the Allegheny. (Figure I1-31)

The first two feet of concrete wall face is being blasted off so that new precast concrete
panels can be installed. (Figure II-32) A new rail and kevel system will be placed on the new wall
section two feet below the old top of wall. The lock operators will be able to step out onto
cantilevered walkways above the rail and therefore have a clear view of recreational boaters below

them. There are no floating mooring bits and the ladders were easily accommodated.

The tow haulage system runs within the limits of the chamber; it does not extend past the
miter gates. If a tow is unable to clear the gates, then the lock operator will bring it back into the
chamber and give it a second try. Ifis still fails to clear the gate, then the tow must wait until the

headwinds die down in order to get out of the lock chamber.
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Allegheny Lock 4
Looking downstream,

Figure 11-29

Allegheny Lock 4
Tow haulage capstan.

Figure H-30



Allegheny Lock 4

Site of tow haulage winch (out to be refurbished).

Figure 1-31

Allegheny Lock 4

Site of rail addition {on top of newly installed precast panels).

Figure 11-32



4. MONTGOMERY LOCKS - OHIO RIVER

Montgomery L.ocks, at Mile Marker 32 on the left descending bank of the Ohio River, is
located about three miles upstream from Shippingport, Pennsylvania, home of the first large scale
nuclear power plant in the United States. The lock and dam facility was built from 1932 to 1936 at
a cost of 5.7 million dollars. The lock officially opened in June of 1936. The dam is a 1379 gated
dam that provides a 9-foot navigation channel in the river. This facility was built to eliminate the
original Locks 4 (built 1898-1908), 5 (1898-1907), and 6 (1892-1904) which were wooden wicket
dams used to create the first shallow navigation pool. The lock has a 110' x 600’ chamber landside,
and a 56' x 360" chamber riverside with a lift of 17.5 feet. (Figure 11-33) The lock services an
average of 550 commercial tows a month throughout the year and an additional 275 recreational
boats a month during the summer season (May through November). Several industries maintain
shipping docks in the pool provided by this facility; steel, slag, coal, oil, barge building, steel

fabrication, construction supply companies, and industrial parks.

The tow haulage system is mounted on the existing intermediate (I) wall and the area behind
the rail was raised approximately one foot. (Figure 11-34) The system is similar to the pull/retard
system at Lock 7 on the Allegheny, but it has 50 hp hydraulic winches, 1" diameter wire rope, and
36" diameter sheaves because of the larger size of lock. The winches are located in an existing
gallery inside the I wall (Figure 11-35) and the motors are mounted on top of the I wall to protect
them from flooding. (Figure II-36) The floating mooring bits are located on the landside of the
chamber and, when the lock is full, they extend up above the top of the lock wall. (Figure I1-37)
This prohibited the tow haulage system from being installed on the landside wall and the same side
as the guidewalls. The advantage to having the tow haulage on the opposite side of the guidewalis
is that the head of the tow is forced towards the guidewall when the kevel is pulling from the stemn.
However, this also means that double lockages of tows that are not wide enough to fill the chamber
(such as fuel barges) can be very difficult and create safety concerns because the barges may be
traversing from one side of the lock chamber to the other. According to the lock operators, this is

not a common occurrence.
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The tow haulage system runs within the limits of the chamber; it does not extend past the
miter gates. (Figure II-38) If atow is unable to clear the gates after two attempts with the tow
haulage system, then the towboat is required to leave his remaining barges on the guidewall, lock
through alone in the small chamber, extract his own unpowered cut, lock back through the small
chamber, and continue with the second cut. The traveling checkpost on the upstream guidewall has
a small retriever winch installed on one end. (Figure 1I-39) Air winches are being added to the

landside wall as a back-up to the existing tow haulage system. (Figure [1-40)
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Montgomery Locks, Ohio River
Main charnber, looking downstrearn from land wall.

Figure l1-33

Montgomery Locks
Powered traveling keval on I wall (1' below walking surface).
Figure 11-34
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Montgomery Locks
Tow haulage winch in existing gallery of 1 wall.
Figure 11-35

Montgomery Locks
Tow haulage rmotor unit on top of | wall.

Figure 1I-36
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Montgomery Locks
Floating mooring bit on landside
charmber wall

Figure 11-37

Montgomery Locks
Powered traveling kevel at end of chamber.

Figure 11-38




Montgomery Locks
Traveling checkpost and
retrigver winch on upstream
guidewall,

Figure H-39

Montgomery Locks
"Air tugger” (yellow) being installed on landside wall of chamber as a “backup” System.
Figure 11-40
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SECTION Il
TIMING DATA AND OBSERVATIONS

The time savings associated with the extended guidewall & improved tow haulage units can
be broken down into three parts; (1) the potential for reduction in approach time, (2) the potential
for reduction in the extraction time of the first cut, and (3) the potential for reduction in service time

by allowing the remake of the double cut to eccur outside the chamber.

A. APPROACH TIME

The lengthening of the guidewall provides two elements of time savings in the approach.
First, the longer wall gives a larger “landing surface” for the tow to steer for. Depending on which
side of the chamber (land side or river side) that the new guidewall is placed and the outdraft at the
time of approach, the tow may be able to make a faster approach at a larger target. Secondly, the tow
will be able to stage 1tself just outside the lock chamber in a turnback condition because it can fit on
the entire wall (and not have any part the tow “hanging off” the wall). When the lock is turned back,
the tow will be able to move in immediately instead of leaving the bank, mooring buoy, or river’s

edge to make its approach.

Although the scope of this report does not include the quantification of time savings related
to the new approach condition, these savings are very real. Placing new 1200' guidewalls (with their
associated tow haulage systems) on the river side of the lock may provide greater time savings
because of the outdraft conditions. Many locks around the country have guidewalls on the river side

for just this reason.
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B. EXTRACTION OF FIRST CUT

The time savings related to the extraction of the first cut can be achieved with a new interior
tow haulage system such as those seen at locks mentioned in Section II. The current “unpowered”
kevel/rail systems in the study area cannot provide any time savings in the physical extraction of the
first cut. However, by providing a barge haulage system that can travel the full length of the lock
approach wall and can both pull the barges as well as provide restraint to slow and stop the barge

once out of the chamber, the efficiency of the first cut removal process could be improved.

Most of the winches observed in operation as part of a barge haulage system on the inland
waterways system are rated at a top speed of 100 feet per minute. In practice these systems are
operated at 50 feet per minute because of the inability of the systems to apply a restraining force to
the barges. The table below compares the theoretical operating cycle times of the existing system

with new systems having top speeds of 50, 100 and 200 feet per minute, respectively.

Speed Ramp up time Ramp up distante Havl ume Haul Distance Swpping Time Stopping Distance Total Time Touwl
(fpm) {min} () {min) [{53] (min) (f1) {min) Distance
(fi)
Existing System 50 | 25 55 27% 16.0 400 225 70¢
New System 50 ] 25 125 425 290 50 155 700
Mew System 10 1 30 55 550 20 100 w5 700
New System 200 1 100 20 400 2.0 200 5 100

Ramp up time - Assumed that it would take one minute to reach maximum speed.

Example: 50 fpm for 1 minute = travel of 25

Stopping time - The existing system can only provide power in the extraction process to the point
of location of the winch. At this point (400 from the end of the guidewall), the deceleration process
begins. (This was assumed to be an average of 25 fpm, therfore taking two minutes. Example: 25
fpm for 4001t = 16 m‘inutes.) For the powered kevel system, this distance is reduced to 50', a linear
reduction based on the speed of the system due to the restraining ability.

Example: 50 fpm to 0 fpm (stop)} = 2 minutes to cover 50 ft.
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Haul time - This was based on the operating speed of the winch and distance remaining after

e pmd o
1CE aild stopping aistance.

g
Example: distance of 625' @ 50 fpm = 12.5 minutes.

As can be seen in the column Total Time, the incremental improvement in time diminishes
with an increase in the top speed of the haulage winch. This is primarily the result of the fact that
the ramp-up to speed and the time to stop cover ever increasing percentages of the total distance to
be traveled. This table is based on stopping the unpowered cut of barges on the existing 600'
approach wall. If the approach walls are extended to 1200, the time to stop the unpowered cut is

eliminated and the winch speed is maintained until the cut is clear of the gates.

The table below presents the same information as the table above but with the stopping zone

occurring beyond the point where the cut is clear of the lock gates.

Speed Ramp up time Ramp up distance Haui time Haul Disiance Stopping Time Stopping Distance Total Time Toual
(fpm} (min} (fr) {min) {f) {min) {fty {min) Distance
()
Existing System 50 1 25 55 75 160 406 225 700
New System 50 t 25 135 &75 0.0 0 145 700
New System 100 1 50 6.5 650G o 0 7.5 700
New Sysiern 200 1 100 3.0 500 2.0 Q 4 00

The addition of a powered tow haulage system to the chamber itself will not only decrease

the amount of time it takes to remove the cut, but it would also improve safety conditions as the lock

operations staff would no longer have to handle the tow haulage cable.

C. REMAKE OF DOUBLE CUT OUTSIDE THE CHAMBER
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Time savings can be gained by allowing the double cut to remake outside the limits of the
lock chamber. This is due to the fact that the 1200 guiciewall allows the second cut to completely
exit the chamber before remaking with the first cui. This will allow the lock to be turned back for
the next tow in significantly less time. This savings only occurs in a turnback lockage, however.
Therefore an N-up/N-down Policy in conjunction with this scenario would provide full advantage

of the turnback time savings.

Existing tow haulage systems can extract the first cut from the chamber, but an additional
{powered) kevel is necessary to take the unpowered cut the full length of the wall. Outdraft
conditions will likely require a second {unpowered) kevel to keep the other end of the unpowered
cut snug to the wall as it moves to the end. However, powered tow haulage units are not the only
answer. Switchboats and “Self-Help” towboats can also be used to move the unpowered cut to the
end of the 1200' guidewall. When the main (1200') lock at Mel Price (Loock 26R) in Alton, IL is
closed, the 600’ chamber used; as there are no powered kevels at the auxiliary lock at Mel Prige, the
industry must rely on Switchboats and “Self-Help” towboats to extract the cuts to the end of the
guidewall. Switchboats there were able to face-up to the unpowered cut and be ready for extraction
prior to the gates being fully opened. They were also able to accelerate quickly and reach extraction

speeds of 300 feet per minute.

The time savings for this modification can be estimated from current OMNI data taken at the
six lock sites under study. The data used for this analysis came from 1992 records of all double
lockages at each lock. To ensure a 15-barge equivalent was used, the analysis extracted only those
times for tow lengths greater than 1000' (at least 5 barges long, as each barge is about 200"). The
time elements used were “SOE2" (Start of Exit of Second Cut, when the gates are fully recessed and
the second, powered cut has permission to move out of the chamber) to “Bye Time” (when the
lockman removes the headline of the barge and the entire (remade) cut moves out of the chamber).
With the exception of the very small amount of time (about 2 minutes) that it takes the towboat to
move the 50 feet necessary to face-up to the unpowered cut in the current lock configuration (600’

guidewalls), this data yields the approximate time savings of the extended guidewall. This is
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because the operation that requires this time (SOE2 to Bye-Time) would take place on the extended
guidewall while the chamber is turned back for the next tow. (See the following pages for a

comprehensive data analysis for each lock in the study area.)
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Lock 20

DOUBLE LOCKAGES AT LOCK 20 IN 1992; End of Lockage 2nd Cut to Bye Tima

Rin Freguency Cumulative %
3 4 .20%
6 59 3.11%
9 138 09.92%
12 354 27.39%
15 483 51.23%
18 374 69.69%
21 276 83.32%
24 131 89.78%
27 116 95.51%
30 52 98.08%
33 17 98.91%
36 10 99.41%
39 6 99.70%
42 3 993.85%
45 0 99.85%
Mare 3 100.00%
500
450 .
400
350
& 300 |
§ 250 4
& 200 |
% 150
100 -
50

Lock 20 Data

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis

Skewness

Range

Minimum
Maximum

Sum

Count

Confidence Level(95.000%)

16.2
0.13
15

15
6.04
36.53
1.88
0.89
51

53
32818
2026
0.26

Histogram
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100.00%
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80.00%
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50.00%
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- 30.00%
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Lock 21

DOUBLE LOCKAGES AT LOCK 21 N 1992; End of Lockage 2nd Cut to Bye Time

Bin Frequerncy Cumulative %

3 3 14%

6 N 1.58%

9 149 8.58%

12 279 21.65%

15 437 42.13%

18 425 62.04%

21 330 77.51%

24 207 87.21%

27 109 92.31%

30 65 95.36%

33 40 97.24%

36 20 98.17%

39 16 98.92%

42 13 99.53%

45 L 99.77%
More 5 100.00%

Frequency

Bin

Lock 2T Data

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis

Skewness

Range

Minimum
Maximum

Sum

Count

Contidence Level{95.000%)

17.59
0.15
17
15

49.05
8.84
1.71

8b

86
37543
12134

0.3

Histogram

— 100.00%
$0.00%
- 80.00%

1 50.00%
i 40.00%
30.00%
- 20.00%

£
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—8— Cumulative %




8 - I1l

Lock_i2

DOUBLE LOCKAGES AT LOCK 22 IN 1992; End of Lockage 2nd Cut to Bye Time

Bin Frequency Cumulative %
3 3 14%

6 12 .70%

9 88 4.80%

12 315 19.48%

15 466 41.19%

18 501 64.54%

21 315 79.22%

24 193 88.21%

27 118 93.71%

30 61 96.55%

33 24 97.67%

36 19 98.56%

39 10 99.02%

42 6 99.30%

45 3 99.44%
More 12 100.00%

Frequency

600

500 -

400

300 ¢

200 |

100 +

Lock 22 Data

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis
Skewness

Range

Minimum
Maximum

Sum

Count

Confidence Level({95.000%)

17.68
0.14
17

16
6.69
44,79
16.43
2.453
95

87
37732
21486
0.28

Histogram

100.00%

90.00%

80.00%

70.00% e
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50.00% | _g— cumutative %
4000% — TS
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20.00%

10.00%

.00%
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DOUBLE LOCKAGES AT LOCK 24 IN 1992; End of Lockage 2nd Cut to Bye Time

Lock 24

Lock 24 Data

Bin Frequency Cumulative %

3 2 .09%

6 23 1.12%

g a9 5.57%

12 363 21.89%

15 583 48.09%

18 536 72.18%

21 298 85.567%

24 141 91.91%

27 83 95.64%

30 35 97.21%

33 27 98.43%

36 8 98.79%

39 8 99.15%

42 1 99.19%

45 3 99.33%

More 15 100.00%

600

Frequency

500 -
400 -
300 ¢
200

100 4

Mean 16.66
Standard Error 0.14
Median 16
Mode 15
Standard Deviation 6.48
Sample Variance 42.02
Kurtosis 24.92
Skewness 3.23
Range 99
Minimum 3
Maximum 102
Sum 37065
Count 2225
Confidence Level{95.000%!} 0.27
Histogram
g 100.00%

90.00%

80.00%

70.00%

60.00%

50.00%

40.00%

30.00%

20.00%

1000% e e e e .

oaE Frequency

.00%

—— Cuml{lative %
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Lock 25

DOUBLE LOCKAGES AT LOCK 25 IN 1992; End of Lockage 2nd Cut to Bye Time

Bin Frequency Cumulative %
3 98 4.40%

6 21 5.34%

9 86 9.20%

12 278 21.68%

16 479 43.18%

18 482 64.81%

21 346 . 80.34%

24 220 90.22%

27 111 95.20%

30 50 97.44%

33 32 98.88%

36 8 99.24%

39 6 99.51%

42 10 99.96%

45 1 100.00%
More 0 100.00%

Frequency

500

450 §

400

350 |
300 -
250 |
200 4
150

Lock 25 Data

100 - o
50 1 BY

Mean 16.6b
Standard Error 0.14
Median 16
Mode 16
Standard Deviation 6.37
Sample Variance 40,61
Kurtosis 1.18
Skewness 0.16
Range 40
Minimum 1
Maximum 41
Sum 37043
Count 2225
Confidence Level{95.000%) 0.26
Histogram

100.00%

90.00%

80.00%

70.00%

6000% .

50.00% |EE==AFrequency

40.00% | —— Cumulative %

3000% T T

20.00%

10.00%

00%
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LaGrange Lock

DOUBLE LOCKAGES AT LAGRANGE LOCK IN 1992; End of Lockage 2nd Cut to Bye Time

LaGrange Lock

Mean

Standard Error
Median

Mode

Standard Deviation
Sample Variance
Kurtosis

Skewness

Range

Minimum
Maximum

Sum

Count

Confidence Level{85.000%)

20.91
0.24
20

20
7.68
58.97
1.26
0.76
57

57
20639
- 987

0.48

Histogram

Bin Frequency — Cumulative %
3 ) .30%
6 10 1.32%
g 28 4.15%

12 63 10.54%
15 126 23.30%
18 174 40.93%
21 174 58.56%
24 140 72.75%
27 99 82.78%
30 67 89.56%
33 39 93.52%
36 25 96.05%
39 13 97.37%
42 11 98.48%
45 6 99.09%
More 9 100.00%
180
160 |-
140 |
> 120}
g 100
g 80|
© B0
40
20 |
¢l

Bin

100.00%
90.00%
B0.00%
70.00%
60.00%
- 50.00%
40.00%
30.00%
20.00%
10.00%
O0%

i Frequ'é-ncy
—— Cumulative %




To summarize the average time savings (minus the 2 minutes needed for the towboat to face-

up to its unpowered cut;

Lock Mean Time Estimated Reduction | Adjusted Mean
20 16.2 2 14.2
21 17.6 2 15.6
22 17.6 2 15.6
24 16.7 2 14.7
25 16.6 2 14.6
LaGrange 20.9 2 18.9

Therefore, it is estimated that the extended guidewalls alone will result in a 15 minute
savings on Mississippi River turnback lockages and a 19 minute savings on Illinois River turnback
lockages. In addition, the variability of this time savings will be reduced because it no longer
depends on the human element involved in remaking the tows because it completely eliminates this

step from the time process.
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SECTION IV
CONFIGURATIONS AND MOTIVE POWER

The following configurations apply to a “standard” lock for the purposes of evaluation.
This standard lock ts assumed to have a 600' chamber and a 1200' guidewall on each end. The
entire length of available walls (guidewalls aﬁd lock wall) would therefore be 3,000 feet. The
guidewall extension can be riverside or landside. The riverside version would be more costly as
the extension would have to be from the bullnose of the river wall; but has no cost impact on the
tow haulage systems comparison. The riverside guidewalls do help reduce the approach times in
most cases, but are not feasible at all sites. The evaluation of “riverside” versus “landside”

extensions will be performed in another evaluation of the NAV Report.

A. POWERED TRAVELING KEVEL CONFIGURATION

The powered traveling kevel extracts the unpowered cut in either direction using a rail-
mounted device that is powered by a winch and cable system. This system is the most common
one in use in the United States on locks that are small enough to require multiple cut extractions.
Some examples of this system are presented with photographs in Section II of this report.

There are several configurations that could be used with this type of system. For ease of

reference, they have been named for the hundreds of feet that they cover. The alternatives are:

CONFIGURATION | “12-6-12"
CONFIGURATION II “12-18"
CONFIGURATION III *30"
CONFIGURATION IV *12-N-12"

(N means utilization of the existing tow haulage system within the lock chamber)

Each configuration is described in detail in the following pages.
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1. Configuration | “12-6-12"

In this configuration, two kevels (one unpowered and one powered) travel the
downstream guidewall (one to keep the head checked in and the other to power the cut down the
wall). One powered kevel travels the length of the tock chamber for the initial pull. Two more
kevels travel the upstream guidewall (one to keep the head checked in and the other to power the

cut down the wall).

1200° 600° 1200°
ADVANTAGES DISADVANTAGES
Does not cross the miter gates Have to attach twice for power (each way)
Accommodates change in wall elevation Requires modification of hand rail, buttons,

ladders, etc.

A breakdown (or shut down for maintenance) | Would require removal of the existing tow
of one the subsystems would not prevent haulage system

lockage of a double cut configuration
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2. Configuration IT  “12-18"

In this configuration, two kevels (one unpowered and one powered) travel the
downstream guidewall (one to keep the head checked in and the other to power the cut down the
wall). Two more kevels travel the length of the chamber and the upstream gutdewall (one to

keep the head checked in and the other to power the cut down the wall).

1200° 1800’
ADVANTAGES DISADVANTAGES
Single powered pull upstream One miter gate crossing required
Accommodates change in wall elevation Have to attach twice for power for

downstream lockages

Requires modifications of handrail, buttons,

ladders, etc.

Would require removal of existing tow

haulage system

System failure could shut down lock
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3. Configuration HI  “30"

In this configuration, two kevels (one unprwered and one powered) travel the entire 3000'
length of the chamber and guidewalls combined (one to keep the head checked in and the other to

power the cut down the wall),

3ooQ
ADVANTAGES DISADVANTAGES
Single powered pull in both directions Crosses both miter gates 4

Requires modifications to handrails, buttons,

ladders, etc.

Does not accommodate change in wall

elevations

Would require removal of the existing tow

haulage system

Systerm failure would shut down lock
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4. Configuration [V “12-N-12"

In this configuration, two kevels (one unpowered and one powered) travel the
downstream guidewall (one to keep the head checked in and the other to power the cut down the
wall). The initial pull from the chamber comes from the existing tow haulage winches with their
long lengths of cable. Two more kevels travel the upstream guidewall (one to keep the head

checked in and the other to power the cut down the wall).

EXISTING CABLE

1200° SYSTEM £200"
ADVANTAGES DISADVANTAGES
Does not cross the miter gates No time savings from existing cable system
No interference with mooring bits Have to attach twice for power
Accommodates change in wall elevations Requires lock operations staff to handle old

tow haulage system cables for initial pull on

unpowered cut in the lock chamber

No modifications required within the lock

chamber

A break down (or shut down for maintenance)

of one of the subsystems would not prevent

the lockage of a double cut configuration
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B. POWER UNIT FOR TRAVELING KEVEL
1. Pull/Retard Winch & Cable System

This type of power system utilizes & multiple layer winch on each end of a section of rail.
The winches oppose each other to prevent slack cable from occurring in the system. The winches
can be used in either direction by swapping the “pull/retard” duties by utilizing a joystick

control.

The advantages of this system are that it can use smaller winch drums (because of the
multiple layers of wire than can be put on the drum) and a positive slack reduction method which
helps prevent backlash, improper winding, excessive wear, and cable breakage. This type of
system usually has a display board to assist lock operators by showing the operating speed of the
winch. [t is a proven, reliable method for power transfer to a traveling kevel (as seen in the
Pittsburgh District). The disadvantage of this system is the need to maintain two winches '

(instead of one).
2. Endless Cable System

The “Endless Cable System”™ in this context is a single drum system that utilizes double
lines. This type of system, as seen at Pickwick Locks, uses a single wrap on the drum which
takes up from one end while it pays out on the other end. This system requires a tension device

to keep slack out of the cable when it is under a load.

The advantage of this system is the need to use only one winch for an entire length of rail.
The disadvantage is the size of that winch, the 1000' of traveling kevel rail at Pickwick Locks
required an 8' diameter winch (because the cable can only have one layer on the drum). The size
of the drum may obstruct views if it cannot be recessed (as it was at the Pickwick Lock).

The endless cable system also requires additional space for the cable to be returned to the
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winch, Uniess the cable feed and return configuration (horizontal or vertical) can be recessed into
the lock/guidewalls, it will take up additional space along the top of the walls. This will present a

problem at many of the sites within the study area.
3. Traction Power

This type of motive force would require the kevel to have its own power unit attached. It
could pull the unpowered cut by using rubber tires to drive the kevel along the rail. The
advantage of this system is the elimination of long cable runs, cable tension problems, and cable
maintenance. The disadvantages include the fact that this is an unproven application for this type
of technology, the need for guidewall space for the tires (rubber or steel) to grip the concrete, the

weight requirements to provide traction friction, and the remote control mechanism that could be

required to operate the device.
4, Cog Rail System

This system would consist of a kevel with its own power unit attached. The power would
pull the unpowered cut along a notched rail by using cogs to transfer the load to the rail and
guidewall. The advantage of this system is that it does not reqquire a traction force like the tire
system. The disadvantages include the expense of a special cogged rail, the redesign of the kevel

for use on the new rail, and that it is an unproven application of this technology.
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SECTION V
STRUCTURAL PARAMETERS

The magnitude of all loads transferred from the proposed tow haulage systems onto existing
and future lock wall monoliths, via the line pull, is a major area of concern. The magnitude of the
tow haulage loads acting on the lock wall monoliths will be evaluated in determining the adequacy
of monolith pile foundations, whether existing or new. The different types of forces that contribute

to the total lateral/longitudinal loads imparted to the lock wall monoliths by the tow haulage systems

are discussed below.
A. STRUCTURAL LOAD CRITERIA
1. WIND LOADS ACTING ON EXPOSED BARGE SURFACES ;

Wind loads will be evaluated from all directions, acting on exposed barge surfaces. Loads

from opposite directions will not be applied concurrently, but will be evaluated to determine the
haulage system will not be in operation. Wind speed classified on a Beaufort scale of 8 represents
a gale, defined as a velocity of 40 knots or 46 miles per hour. Therefore, the design wind speed has

been set as 46 mph. Barges in both unloaded and loaded conditions will be evaluated to determine

the governing condition. Design wind forces acting on the barge tow will equal the following:
F = force = (0.0034) * {V(w)}* * (A)

where V(w) = design wind speed in knots

A = exposed area of the barge
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Barge depth parameters used for the calculation of structural forces are a 15'-0" hull with a 4'-0"
height of cargo. Depth of water displacement has been set at 12'-0" for a loaded barge, and 3'-0" for
an unloaded barge. The 12'-0" water displacement depth for a loaded barge, which is 3'-0" greater
than the 9'-0" “draft” generally required as a navigation standard, has been chosen to allow for barge
overioad conditions when higher water permits. A tvpical harge size of 35-0" x 195'-0" will also

be used in the calculations. Calculations determining wind loads are provided in Appendix III.
2. RIVER CURRENT FORCES ACTING ON WETTED SURFACES OF BARGES

The force of the current acting on the wetted surfaces of the barges can be divided into two
types: dynamic and frictional. As current forces are dependent upon the wetted surface area of the
barge tow, barges in both their unloaded and loaded conditions will be evaluated 1o determine the
governing condition. The same barge as identified for wind load will be used for current force
evaluation. Maximum current speed will be set at one knot (101.2 feet per minute), which
approximates the maximum operation speed of the tow haulage system of 100 feet per minute, For

determining the dynamic current force, the following equation shall be used:
P(dynamic) = {A(h)}x 2.86 x {V(c}}®

where A(h) = Area of submerged hull (projected underwater area)

V(c) = Current speed in knots (use 1 knot)
For determining the frictional current force, the following equation shall be used:

P(frictional) = A(f) x K x {V(c)}®

where A(p) = Wetted perimeter area
K = Constant, use 0.01 shape factor

V(c) = Current speed in knots (use 1 knot)
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The two types of current forces shall be considered to act simultaneously, Current forces will be
developed for both the unloaded and lpaded conditions. Calculations determining the dynamic and

frictional current forces are also provided in Appendix I11.
3. FRICTIONAL LOADS DUE TO BARGE CONTACT WITH LOCK STRUCTURE

Due to loads acting normal to the longitudinal axis of the barge tow, the tow could come into
contact with the existing lockwalls and guidewalls during tow haulage operations. If the barge tow
comes into contact with the walls, an additional frictional or "drag" load will have to be overcome

by the tow haulage system. A {rictional coefficient of ¢ = 0.25 will be used in the calculations.

B. STRUCTURAL LOAD DEVELOPMENT

Forces due to environmental (wind, current) and mechanical (berthing, racking) conz!itions
were not evaluated unless imposed by the tow haulage system line pull. It was assumed that the
existing lock wall monoliths were designed for forces in excess of or not applied from the tow
haulage equipment. The tow haulage system line pull due to the forces previously noted were
determined at various cable angles (both horizontal and vertical) to the existing lock structure. Wind
and current loads were developed for these various angles to determine the worst case tow haulage
loading condition on the lock structure. For outdraft conditions, where the barge tow is being pulled
away from the lock structure by current forces, loads were also investigated based upon two hold-

down points.
C. DISCUSSION OF RESULTS
A summary of the results of the load calculations is provided in tabular form with the

calculations in Appendix II1. It should be noted that resultant line pull loads due to current outdraft

conditions are high. These resultant loads would be far in excess of the system’s capacity. The
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capacity of the system was based upon the capacity of the winches used in the pull-retard
arrangement, with an operational capacity of 25,000# established for the winches. Outdraft loads
in excess of this capacity would theoretically cause the system to fail. When conditions are such that
the operational capacity of the winches may be exceeded, a safety mechanism should be built into
the system (i.e. “weak link” discussed in Section VI of this report) to minimize the potential damages

from a line break.

[t should be noted that a broad range of cable angles were investigated, for both the
horizontal and vertical planes, to determine the applicable loads. Operational conditions may dictate
that a smaller range of angles would meet the towing industry requirements. By reducing the range
of angles, the load ranges are thus reduced. Hence, the load capacity requirement of the tow haulage

equipment (and subsequent sizes) could also be reflected within a smaller range.
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SECTION VI
STRUCTURAL MODIFICATION ISSUES

Evaluation of the feasibility of the two improved tow haulage system alternatives for use at
Lock and Dams No. 20 thru 22, 24 and 25 on the Mississippi River and the LaGrange Lock and Dam
on the Illinois Waterway depends upon many factors or concerns. This section of the report
addresses various structural modification issues related to the implementation of the two selected

tow haulage configurations in the study arca.
A. GENERAL

The structural modification issues discussed in this section are depicted in detail on drawing
Plate No. 1 through 10. The plates detail proposed locations of new traveling kevel rails a1 Lock
and Dam No. 24 on the Mississippi River, and the LaGrange Lock and Dam on the I}finois
Waterway. The plates also depict what modifications will be required as a direct resuit of the
installation of these new sections of kevel rail and tow haulage units. It is assumed in this report that
a minimum of 1200 linear feet of tow haulage rail is available along both the upper and lower
guidewalls outside of the main lock chamber. This would require new upper and lower guidewall

extensions at all lock and dam sites within the study area.
B. INSTALLATION OF THE NEW KEVEL RAIL

For the 12-6-12 option, a kevel rail will have to be provided along the entire length of both
the upper and lower guidewalls, as well as within the main lock chamber between the miter gates.
With the extended guidewalls, as previously noted, it was assumed that there would be 1200 linear
feet of haulage capabilities from the face of the sill near the miter gates to the end of the kevel rail.
The guidewall extension lengths are approximately 700 linear feet for both Lock and Dam No. 24
and the LaGrange Lock and Dam. For the 12-N-12 option, the only difference when compared to

the 12-6-12 option 1s that new lengths of kevel rail are not provided within the main lock chamber.
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It 1s assumed for this report that 140# rail will be used for all new lengths of kevel rail to be
installed. Anchorage detailing shown on Plate No. 7 and 8 is for concept only, and should be
verified or modiﬁed. during final design for the actual haulage loads developed by the new system.
In the final design of the new kevel rail anchorage svstem, the anchorage assembly should be
designed to resist the maximum line loads that may be transferred into the kevel rail (based upon the
line capacity), without consideration of any weak link being built into the system. Concerning the
tow haulage system’s weak link, a safety mechanism should be designed within the kevel unit itself
(1.e. shear bolts/ pins, fuse links) based upon the capacity of the system’s winches. Once the tension
in the cable approaches the capacity of the rail anchorage the control link will cause the kevel to
durmp the haul line to the tow. The mechanism is designed in such a manner that the load in the line
is first released and then the line is dumped. This two step release should avoid the problems of line
whiplash normally associated with line breakage. The conditions that activate this release are those
of high outdraft loadings. When such operating conditions exist, the deckhands should be required
to tend a safety line that is secured to a fixed kevel, mooring post or line hook. If the kevel rail and
its anéhorage assembly were allowed to fail, the resulting "down" time experienced at the lock :vould
be significant and would cause major problems within the barge hauling industry. If the cable lines
themselves were considered the weak link, the safety of deck hands and operating personnel could
be compromised. Building the weak link into the kevel unit itself protects the safety of all operating

personnel, and also minimizes potential down time if there was a system overload.

The safety of the haulage unit itself is based on designing all elements around the stall load
on the winch drives. On this basis all loads on equipment will be at safe working levels when the
winch reaches its stall torque. Higher loads caused by forces acting on the barges will cause the

winch to unwind.

The requirements for kevel rail installation at Lock and Dam No. 24 and the LaGrange Lock

and Dam are detailed on Plate No. 1 through 10, and summarized as follows:

September 1995 VI-2




1. Lock and Dam Neo. 24

An existing kevel rail currently extends along the entire length of the lock's upper guidewall
as depicted on Plate No. 7. It is assumed that the existing kevel rail can be reused as part of the new
powered system. Prior to implementation into the new system. the anchorage of the existing rail
must be evaluated for all loads associated with the new haulage system. For the purposes of this
report, it has been assumed that the anchorage of the existing system is acceptable as part of the new
configuration, and that the entire length of existing kevel rail can remain in place. New lengths of
kevel rail will have to be installed along the entire length of the upper guidewall extension, as well
as along the entire length of the lower guidewall (existing and new). This will be applicable for both
the 12-6-12 and 12-N-12 options. A new kevel rail will also have to be installed within the main
lock chamber for the 12-6-12 option. For the 12-N-12 option, the existing tow haulage winch will
be used in place to extract barges from the lock chamber. The centerline of the new kevel rail will
be located approximately 5 inches from the riverside face of the existing lock wall, both within the
main lock chamber and on the guidewails. Locating the new rail as close to the riverside facev of the
lockwalil as possible enables appurtenances such as handrail and check posts to be located closer to
the riverside face of the wall, thus maximizing the amount of operating room available for lock
personnel. The 5 inch setback noted will allow the use of a Cushman cart along the full length of
the lock (including adjacent to the Control Station), excluding the lower guidewall. A change in
elevation of the top of lock wall at the beginning of the lower guidewall precludes use of the
Cushman cart at this location. The new length of rail along the upper guidewall extension must align
with the existing rail remaining in place; therefore, the exact setback will have to be verified in the
field during installation. Field measurements indicated that the centerline of the existing rail is
approximately 5 inches from the face of wall. The new kevel rail (including the base assembly)
would be anchored into the top of the lock wall, and welded to the existing steel upper protection
angle that extends along the full length of the guidewall. This is depicted on Plate No. 7. It should
be noted that the height of the anchorage system used for the new lengths of kevel rail should match

that of the existing rail anchorage system.
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2. LaGrange Lock and Dam

An existing kevel rail currently extends the full length of both the upper and lower
guidewalls at the LaGrange Lock and Dam. The centerline of the existing rail is approximately 1'-3"
from the riverside face of the guidewalls. As depicted on Plate No. 8, it is assumed that the existing
kevel rails can be reused as part of the new powered system. Again, prior to implementation into
the new system, the anchorage of the existing rails must be evaluated for all loads associated with
the new haulage system. It has been assumed in this report that the existing kevel rail on both the
upper and lower guidewalls can remain in place. New lengths of kevel rail will have to be installed
along the guidewall extensions for both the 12-6-12 and 12-N-12 options. A new kevel rail will also
have (o be installed within the main lock chamber for the 12-6-12 option. For the 12-N-12 option.
the existing tow haulage winch will be used in place to extract barges from the lock chamber. The
centerline of the new kevel rait on the guidewalls will remain at 1'-3" from the riverside face of the
guidewall, to align with the existing rails. The centerline of the new rail within the main lock
chamber will be set at 5 inches from the riverside face of the lock wall, as shown on Plate ﬂ!o. 8.
This again was done to maximize operating room for lock personnel. Due to this, and the 7'-0"
width of the top of the upper guidewall, Cushman carts will be able to run the full length of the lock.
with the exception of the lower guidewall. A change in top of lock wall elevation at this location
again precludes use of the carts along the lower guidewall. All new lengths of kevel rail will be
anchored to the lock wall in the same manner as previously noted at Lock and Dam No. 24, also
being welded to the existing steel upper protection angle. Again, the height of the anchorage system

for the new lengths of kevel rail should match that of the existing rail.

C. HANDRAIL ELIMINATION OR SETBACK

The proposed locations of new lengths of kevel rail (from the riverside face of the lock wall)
depicted on Plate No. 7 and 8 and previously noted herein require shifting of existing handrail at
various locations. Handrail modifications required due to installation of new lengths of kevel rail

are summarized as follows:
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1. Lock and Dam No. 24

As noted on Plate No. 7, the existing handrail (both riverside and landside) along the upper
guidewall can rernain in place, with no modifications required. However, the riverside handrail along
the lower guidewall may have to be shifted landwar- for clearance purposes. Field measurements
indicated that the handrail along the lower guidewal! is centered approximately 16-17 inches from
the face of the guidewall, with the edge of its base flange approximately 13.5-14.5 inches from the
face of the wall. Dependent upon the final design width of the kevel rail base assembly, the base
flange of the handrail could interfere with the rail anchorage assembly. Relocation has been assumed
for concept purposes. As shown on Plate No. 7, the handrail centerline will be shifted to 1'-6" from
the face of the lock wall. When the handrail is shifted, the existing handrail post base flanges could
be reused and anchored into the top of the existing lock wall with either expansion anchors or
threaded rods grouted in place. The existing handrail along the riverside face of the main lock
chamber will also have to be relocated landward, similar to that noted for the lower guidewall.' Field
measurements indicated that the existing handrail centerline was approximately 16 inches from the
face of the lock wall. New handrail provided along the guidewall extensions will be installed to

align with the existing handrail.
2. LaGrange Lock and Dam
As noted on Plate No. 8, no modifications to the existing handrail will be required. Adequate

clearances between the existing handrail and the new kevel rail do exist. The new handrail along

the guidewall extensions will be installed to align with the existing handrail.

D. ACCESS LADDER MODIFICATIONS
Ladders providing access from the river to the top of the lock wall exist at all lock sites being

investigated. These ladders are embedded into the riverside face of the lock wall, and eventually tie

into the handrail system running along the top of the lock walil. Instaliation of tow haulage rails

September 1995 VI-5



running along the top of the lock walls near the riverside edge would create safety concerns at all
ladder locations. However, this condition currently exists at many locations, and is assumed to be
acceptable. Also, conditions at the ends of both the upper and lower guidewalls (for both Lock and
Dam No. 24 and the LaGrange Lock and Dam) as detailed on Plate No. 1, 3, 4 and 6 show the winch
cable running from the end of kevel rail to its winch, over a ladder recess. This condition also exists
at other locations, and is also assumed acceptable. Where shifting of existing handrail is required

(as noted in paragraph C herein), additional handrail modifications at ladder recesses will also be

necessary.
E. CHECKPOST MODIFICATIONS

As determined in discussions with lockmasters at various lock and dam sites, the height of
existing check posts adjacent to kevel rails could be raised to improve the systems operations of the
powered (and current unpowered) kevel system. Due to this, all existing check posts adjacent to
either existing or proposed new kevel rails will be removed. with new taller check posts (exter;ding
1'-6" above the top of lock wall surface) installed in their place. As shown on Plate No. 7 and 8,
existing check posts are generally centered 2'-0" from the riverside face of the lock wall and
guidewall. With new check posts to be installed, this centerline location could possibly be shifted
slightly riverward to gain lock personnel more room for operations. Whether the new check posts
remain centered 2'-0" from the face of wall, or are shifted riverward, their new location shall be such
to clear any remaining embedments still in the existing lock wall and guidewall surface after the
existing check posts have been removed. The size and anchorage of the new check posts shall be

determined during final design.

F. UTILITY TRENCH MODIFICATIONS
Site visits to the locks and dams being investigated along the Mississippi River did not reveal

any apparent utility trenches buried in the top of the existing lock walls; thus, no modifications are

anticipated at these sites. Utility trenches which were originally built into the top of lockwall at the
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L.aGrange L.ock and Dam, have since been filled in with concrete; thus, no modifications are

anticipated at this site either.
G. MACHINERY/UTILITY RECESS PIT MODIFICATIONS

No modifications are anticipated at either Lock and Dam No. 24 or the LaGrange Lock and
Dam. Due to the similarity of Lock and Dam No. 24 with the remaining study sites along the

Mississippi River, it is anticipated that no modifications will be required at these sites either.

H. MODIFICATIONS REQUIRED FOR INSTALLATION OF NEW WINCHES

New winches will have to be installed at each end of all guidewalls at all sites, for both the
12-6-12 and 12-N-12 options. Two additional new winches will have to be instatied for the 12-6-12
option, one at each end of the main lock chamber. A summary of the modifications required for the

.
instaliation of new winches are as follows.

1. Lock and Dam No. 24

The new winches required at the downstream end of the lower guidewall and the upstream
end of the upper guidewall will be supported on the new guidewall extensions. This is depicted on
Plate No. I and 3. The new winches at the upstream end of the lower guidewall and the downstream
end of the upper guidewall will have to be supported on a slab extension, cantilevered off of both
the existing guidewall and the adjacent existing lock wall monolith, New winches within the main
lock chamber, required for the 12-6-12 option, can be supported on the existing"main lock wall

monoliths.
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2. LaGrange Lock and Dam:

The new winches required at the downstream end of the lower guidewall and the upstream
end of the upper guidewall will be supported on the new cells being provided as part of the new
guidewall extensions. This is depicted on Plate No. 4 and 6. The new winches at the upstream end
of the lower guidewall and the downstream end of the upper guidewall will also have to be supported
on slab extensions, cantilevered off of the existing lock wall monoliths. New winches within the

main lock chamber, required for the 12-6-12 option, can be supported on the existing main lock wall

monoliths.
L. MODIFICATIONS DUE TO GATE CROSSINGS

Neither the 12-6-12 nor the 12-N-12 option requires the tow haulage system to cross a miter

gate. Therefore, no modifications due to gate crossings will be required.

J. MAINTENANCE ISSUES

Both aiternatives will require additional equipment at the lock (winches, kevels, controls,
and control panels). This additional equipment will be an added concern for lock operations
personnel for maintenance and reliability. There would also be additional work to remove this

equipment at locks that are susceptible to flooding.
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SECTION VI
SELECTED ALTERNATIVES

Representatives from each of the three Districts and the Consultant met in Rock Island, IL
on April 25, 1995 to discuss the proposed configurauons and to select two alternatives for further
study. Lock Operations Staff from Lock & Dam No. 15 also participated in this meeting. The
advantages and disadvantages of each configuration are listed in Section IV of this report. The

following is a summary of the selection process.
A. POWERED TRAVELING KEVEL CONFIGURATIONS
The “30" and “12-18" configurations were eliminated for the following reasons:

1. In both of these configurations, the rail/cable crosses the miter gate so that when open,
the traveling kevel can traverse the gate recess. The rail on the miter gates would be exposed
to damage from barge traffic which frequently hits the gates. Damage to the rail along the

gate would put the tow haulage system out of service and result in lengthy delays.

2. The process of raising and lowering the cable that spans the gate recess poses a safety

concern as well as the time element issue.

3. There is a safety concern created by the raising of the cable as it generates slack in the
cable. This “slack” can cause backlash, excessive cable wear, and potential breakage when

the haulage unit 1s engaged.

4. The length of cable in these two configurations would require an extremely large drum -
even with a puli-retard system. Based on the assumption that the drum and winches could
not be recessed in the wall, the drum would cause an obstruction of the view of the lock

operation staff.
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5. The “30" configuration does not accommodate a change in wall elevation (lower

guidewall) which occurs at several locations in the study area

6. If there were a failure in a component of the tow haulage unit of these two configurations,

double lockages would be very difficult - or not possible at all.

The “12-6-12" and “12-N-12" configurations provide a “backup” system for double lockages.
If the chamber tow haulage unit fails, the guidewail tow haulage unit could still extract the
unpowered cut from the chamber. These configuration do not cross the miter gates, they
accommodate changes in wall elevation, and minimize the drum size. These configurations are more
expensive due to the additional tow haulage units required; however the benefits of system
redundancy, safety, and minimizing shut downs due to barge damage out weigh the cost differential.

For these reasons, the two configurations chosen were the 12-6-12 and 12-N-12 options.

B. POWER UNITS FOR TRAVELING KEVEL
The four types of units evaluated were:

1. Pull/Retard Configuration
2. Endless Cable Configuration
3. Traction Power Configuration

4. Cog Rail Configuration
The Traction Power and Cog Rail Systems were eliminated for three primary reasons:
1. Unproven application of this technology at a lock and dam facility

2. Insufficient space on the guidewalls and lock wall for the equipment required

. Excess weight of equipment on the guidewalls

L2
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The Pull/Retard and Endless Cable Configurations were both determined to be acceptable for the
following reasons:

1. Proven technology in operations

2. Safety and operational benefits

3. Minimal space requirements on walls

4. Cost

However, the Pull/Retard Configuration was more desirable for these reasons:

1. Smailer drum required (visibility})

b2

Slack prevention design (minimizes cable breakage occurances)

. Single run of cable minimizes space requirements on top of walls

(V%)

Two power units to drive the winch system were evaluated; a hydraulically-driven winch, and an
electrically driven winch with a variable frequency drive. Both units are currently in Oper;tion at
different locations and both perform well. The order of magnitude costs are the same, Therefore
either unit is acceptable to drive the winches in either of the configurations presented. For the

purpose of cost development in Appendix 11, the hydraulically driven unit was used.

C. CONCLUSIONS

The improved tow haulage equipment recommended will generate significant time savings
in the locking process, with or without the guidewall extensions. The fact that the new tow haulage
system can apply a restraining force to the barges generates time savings without the guidewall
extensions. The tables that follow summarize the potential time savings (see Section [II for details
of development) of both scenarios with two different operating speeds of the new tow haulage

system:
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No Guidewall E .

Tow Haulage System Speed _Time Time Savings
Existing System 50 fpm. 22.5 min. Co-

New System 50 fpm 15.5 min. 7.0 minutes

New System 100 fpm 8.5 min. 14.0 minutes

With GuidewallE .

(w/ stopping zone clear of gate area)

Tow Haulage System Speed _Time Time Savings .
Existing System 50 fpm 22.5 min. -

New System 50 fpm 14.5 min. 8.0 minutes
New System 100 fpm 7.5 min. 15.0 minutes

An additional time savings is achieved (as discussed in Section IH) with the guidewall extensions
by allowing the remake of the cuts outside the gate area. This additiona! time savings is estimated
to be 15 minutes for the Mississippi River Locks and 19 minutes for the Illinois River Locks for
“tumback” lockages. Therefore the maximum time savings achievable with the proposed tow
haulage system and extended guidewalls would be 30 minutes (15 minutes for the improved tow
haulage equipment and 15 min. for the ability to remake the double cut on the extended guidewall)
on the Mississippt River and 34 minutes (15 minutes for the improved tow haulage equipment and

19 min. for the ability to remake the double out on the extended guidewall) on the Illinois Waterway.
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SECTION Vil
FEASIBILITY OF IMPLEMENTATION IN THE STUDY AREA

A. SITE VISITS

On Monday and Tuesday, May 1-2, 1995, Dave Diestelkamp, Mary Spence, and Tom
Thee visited Locks 25, 24, 22, 21, and 20 on the Upper Mississippi River and LaGrange Lock
on the Illinois Waterway. The purpose of this trip was to evaluate existing conditions at each
of the sites relative to the placement of the selected powered traveling kevel options (12-6-12
and 12-N-12). We took measurements and photos, made sketches, verified plan data, and

discusses operational concerns with lockmasters and lock operators.

The following pages of this section detail each lock in this order; 4

(a) Lock 25, Upper Mississippi River (Winfield, MO)

(b) Lock 24, Upper Mississippi River (Clarksvilie, MO)

{c) Lock 22, Upper Mississippi River (Saverton, MO)

(d) Lock 21, Upper Mississippi River (Quincy, IL)

(e) Lock 20, Upper Mississippi River (Canton, MO)

(f) LaGrange, Illinois Waterway (Versailles, IL)
Each lock was evaluated from upstream end to downstream end in the following order;
upstream approach, upstream guidewall, chamber, downstream guidewall, downstream

approach.

The weather on the first day (visiting Locks 25, 24, and 22) was cold and rainy. The
second day (visiting Locks 21, 20 and LaGrange) was clear and slightly warmer, following the
passage of the front. All of the locks were busy with traffic and were operating in “open
river” conditions (all gates of the dam completely open). The large amounts of water flowing

in the river created significant outdraft conditions on the upstream approach.
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B. EVALUATION OF EACH SITE

The following is an evaluation of the feasibility of implementing the selected

configurations at each the sites under study for this report:

1. LOCK 25

Lock 25, in Winfield, Missouri, has a 600' x 110' chamber with 600" guidewalls on
each end. It is located on the right descending bank of the Upper Mississippi River at Mile
Marker 241. The Lockmaster, Mr. Jerry Stoud, hosted our visit. The chamber has a winch
and cable system on either end to extract unpowered cuts from the chamber. It also has an

unpowered traveling kevel on the upstream guidewall.

The upper guidewall appears to have room for an additionai 600" extension. This epd
of the lock has a unpowered traveling kevel that is used to hold the head of an unpowered cut
on the wall. This kevel sits on 140 Ib rail. The rail centerline is 6" from the edge of the wall.
The hand railing, which sits over the buttons, is 23" from the face of the guidewall. The
ladders are already covered by the rail. This presents a safety problem now which would not
change with the addition of a powered kevel. The rail does not use low profile clips; bolts
extend at least an inch up along the path of the kevel. This may provide an obstacle if a return
cable is used (in an endless cable systemn), but may not pose a problem in a pull/retard winch

system (Figures VIII-1 to 6).

The chamber has two floating mooring bitts, one on each end, which rise above the
level of the lock wall in high water. The powered kevel would have to stop short of the
floating mooring bitts (which are at the ends of the lock chamber); this would have a
negligible affect on the transit of the kevel. The minimum opening between obstructions along
the chamber wall is 46.5" (between the hand rail base and the control building protective

plating (Figures 7 & 8).
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The lower guidewall does not have a traveling kevel. However, the handrail is already
set back over the buttons. This was done during a previous rehabilitation effort because
barges were tearing the handrail off during their approaches. The handrail setback has solved
this problem, but a similar problem may develop with a powered keve! rail. The indraft on
the lower guidewall is significant, and the lower guidewall has sustain significant damage from
barge strikes. The last 150" of wall has shifted back 6" and down 3". A cell was added just
below the lower guidewall and barges make their approachs so as to land on this cell, rotate,
and move into the chamber. When barges make their approach, their stern moves landward of
this cell into a pocket of deep water. Extending this guidewall may create some land

acquisition difficulties and may increase the potential for misalignments (Figures VIII-9 & 10).

The installation of either of the two selected tow haulage system configurations would

work at this site with some qualifications:

a. The lower guidewall extension would need further study relative to:’
- availability of land for acquisition
- navigation changes/problems

b. Tow misalignment issue relative to damage to appurtenances on lower

guidewall
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Lock 25
Upper approach.
Figure VIII-1
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Lock 25 '
End of upstream guidewall.

Figure VII-2



Lock 25
Upper guidewall.

Figure VIII-3
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Lock 25
Upper guidewall ladder recess (covered by rail).

Figure VIII-4
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Lock 25
Upper guidewall, existing traveling kevel.

Figure VIN-5 v

Lock 25
Upper tow haulage winch.

Figure VIlI-6



Lock 25
Control building next to lock chamber.

Figure VIII-7
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Lock 25
Chamber wall just below control building.

Figure VIII-8



Lock 25
Lower guidewall.

Figure VIII-9

Lock 25
Lower approach,

Figure VIII-10



2. LOCK 24

Lock 24, in Clarksville, Missouri, has a 600" x 110' chamber with 600’ guidewalls on
each end. It is located on the right descending bank of the Upper Mississippi River at Mile
Marker 273. The Lockmaster, Mr. Chris Morgan, hosted our visit. The chamber has a winch
and cable system on either end to extract unpowered cuts from the chamber. It also has an

unpowered traveling kevel on the upstream guidewall.

The upper guidewall appears to have room for a 600" guidewall extension and a
powered kevel. The existing rail is mounted in a similar fashion to that at Lock 25. It has a
2" clearance from the top of the wall and large bolts to hold the rail clips in ptace. The
handrail is mounted at the same distance from the wall as the buttons (about 2 feet). See
Figures VIII-11 to 14.

The chamber wall has buttons that are set back far enough from the wall, but the )
handrail would need to be moved back. This could create a clearance problem for the
Cushman carts between the rail and the building. There are currently no buttons on the wall
between the building and the chamber. The floating mooring bitts do extend above the top of
the chamber wall in high water conditions. Since these two bitts are at the ends of the
chamber, the rail could end just before reaching them. The ladder would be obstructed just as

it is now on the upper guidewall (Figures VIII-15 & 16).

The lower guidewall is 2' below the elevation of the chamber wall. The handrails were
set back 2' so that they were aligned with the buttons. However, they were then moved to 18"
from the wall face so as to allow more room between handrails. A powered traveling kevel
would require that the handrail be moved back to the 2' distance. The land side handrails
could be mounted on the side, rather than the top, of the wall. This would free up more space
between safety rails. There do not appear to be any major barriers with extending the lower

guidewall (Figures VIII-17 & 18).
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The installation of either of the two selected tow haulage system configurations would
work at this site with the exception of a potential clearance problem for Cushman carts to clear

the control building with the new rail system in place.
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Lock 24
Upper approach.

Figure Vill-11

Lock 24
Upper guidewal,

Figure VIiI-12
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Lock 24
Unpowered traveling kevel. »
Figure VIII-13 N

Lock 24
Upper tow haulage winch,

Figure VIil-14



Chamber wail at control building.

Figure VIII-15

Lock 24
Chamber wall (below control building).

Lock 24
Figure VIli-16
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Lock 24
Lower guidewall
Figure VIII-17

Lock 24
Lower approach.
Figure VIl-18
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3. LOCK 22

Lock 22, in Saverton, Missouri, has a 600' x 110’ chamber with 600" guidewalls on
each end. It is located on the right descending bank of the Upper Mississippi River at Mile
Marker 241. The Lockmaster, Mr. Gary Clark, hosted our visit. The chamber has a winch
and cable system on either end to extract unpowered cuts from the chamber. 1t also has an
unpowered traveling kevel on the upstream guidewall. It has high outdraft conditions and the
indraft conditions on the lower guidewall were extremely severe due to a sunken barge
obstructing some of the dam gates. A helper boat was working the chamber on the day of the

site visit.

The upper guidewall had a rail whose centerline was 53" from the edge of the wall face
and a handrail that was 16" from the wall face. The handrail and existing kevel rail could
remain in place. The buttons were not raised and their centerlines were just inside of the hand
railing. The smallest restriction along the upper wall was at the light pole which was 47: from
the hand railing. There do not appear to be any major obstructions to extending the upper

guidewall (Figures VIII-19 to 23).

The chamber did not have floating mooring bitts. It did have three ladders on the wall;
one at each end and one in the center. The end ladders were the ones that were fitted with
floating mooring bitts on Locks 25 & 24. A new kevel rail would cover the center ladder
recess (just as it does at Locks 24 & 25}, but could stop short of the end recess, which are the
most frequently used ladders. The hand railing and buttons sit up against the armor plating.
There is 6' of available wall space next to the control building. The hand railing and buitons

could be moved closer to the building (Figure VIII-24).
There is no change in elevation between the chamber and the lower guidewall. Like

the chamber, the hand railing sits 11" away from the face of the wall. The light poles sit §'

away from the face of the wall and the edge of the concrete is 58" from the wall. There do
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not appear to be any major obstructions to extending the lower guidewall (Figures VIII-25 to
26). '
The installation of either of the two selected tow haulage system configurations would

work at this site.
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Lock 22

Upper approach.

Figure VII|

19

Lock 22

Upper guidewall

Figure VIII-20



Lock 22
Unpowered traveling kevel.
Figure VIII-21

Lock 22
Unpowered traveling kevel rall.

Figure VIII-22



Lock 22
Existing tow haulage wirnich
(fower).

Figure Vill-23

Lock 22
Charnber wall.

Figure Vili-24



Lock 22
Lower guidewall,

Figure VIII-25
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Lock 22
Lower approach.
Figure VIII-26



4. LOCK 21

Lock 21, in Quincy, Illinois has a 600" x 110’ chamber with 600' guidewalls on each
end. It is located on the left descending bank of the Upper Mississippi River at Mile Marker
325. The Lockmaster, Mr. Tom Dunker, hosted our visit. The chamber has a winch and
cable system on either end to extract unpowered cuts from the chamber. It also has an

unpowered traveling kevel on the upstream guidewall.

‘The upper guidewall had a rail whose centerline was 5" from the edge of the wall face
and a handrail that was 17" from the wall face. The handrail and existing kevel rail could
remain in place. The buttons were not raised and their centerlines were just inside hand
railing. The smallest restriction along the upper wall was between the handrail and the fence
(40"). There do not appear to be any major obstructions to extending the upper guidewall

(Figures VIII-27 to 30).

The chamber did not have floating mooring bitts. It did have three ladders on the wall;
one at each end and one in the center. The end ladders were the ones that were fitted with
floating mooring bitts on Locks 25 & 24. A new kevel rail would cover the center ladder
recess {just as it does at Locks 24 & 25), but could stop short of the end recess, which are the
most frequently used ladders. The hand railing was 11" from the face of the wall and the

buttons were 16" from the face. The existing space between the building and the button is 4

(Figure VIII-31 & 32).

There is no change in elevation between the chamber and the lower guidewall. Like
the chamber, the hand railing sits 11" away from the face of the wall. The light poles sit 5'
away from the face of the wall and the edge of the concrete is 58" from the wall. There do
not appear to be any major obstructions to extending the lower guidewall. See

(Figures VIII-33 & 34).
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The installation of either of the two selected tow haulage system configurations would

Cushman carts access. This clearance problem would be created due to the fence location and
the gauge house relative to the new rail system. It does appear however that there is room to

set back both of these features.
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Lock 21
Upper approach.
Figure VHII-27

Lock 21
Upper guidewall

Figure VIII-28



Lock 21
Unpowered traveling kevel.
Figure VIII-29

Lock 21
Existing tow haudage winch {fower).

Figure VIII-30
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Lock 21
Chamber wall at control
building.

Figure VII(-31
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Lock 21
Chamber wall below control building.
Figure VII-32



Lock 21
Lower guidewall.

Figure VIII-33
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Lock 21
Lower approach.

Figure VIII-34



5. LOCK 20

Lock 20, in Canton, Missouri, has a 600’ x 110' chamber with 600’ guidewalls on each
end. It is located on the right descending bank of the Upper Mississippi River at Mile Marker
343, The Lockmaster, Bill Robinson, hosted our visit. The chamber has a new winch and
cable system on either end to extract unpowered cuts from the chamber. Tt also has an

unpowered traveling kevel on the upstream guidewall.

The upper guidewall had a rail whose centerline was 5" from the edge of the wall face
and a handrail that was 24" from the wall face. The handrail and existing kevel rail could
remain in place. The buttons were not raised and their centerlines were centered 18" from the
face of the wall. The smallest restriction along the upper wall was between the handrail and
the light pole(s) (37"). There do not appear to be any major obstructions to extending the
upper guidewall although many towboats like to wait in the “pocket” of still water next to the
shoreline. According to the lockmaster, eliminating this waiting area could add 43 minuttz.s to

the exchange time. This delay would not be a factor in exchange lockages (Figures VIII-35 1o

38).

The chamber did not have floating mooring bitts. It did have three ladders on the wall;
one at each end and one in the center. The end ladders were the ones that were fitted with
floating mooring bitts on Locks 25 & 24. A new kevel rail would cover the center ladder
recess (just as it does at Locks 24 & 25), but could stop short of the end recess, which are the
most frequently used ladders. The hand railing extensions (over the buttons) protruded 26"
from the face of the wall and the buttons were centered 18" from the face. The existing space

between the building and the railing extension was 46" (Figure VIII-39).
There is no change in elevation between the chamber and the lower guidewall. Like

the chamber, the hand railing sits 18" away from the face of the wall. The light poles sit 63"

away from the face of the wall leaving a clear area 37". Extending the lower guidewall could
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be difficult. There is a fuel farm (with tanks, towboats, and a ferry) just downstream of the
lock that could be affected by an extended approach. Towboats are advised to pass well clear
of this area. Also, there is a small bridge and creek just to landward of the lower guidewall.
This channel would have to be rerouted if a guidewall extension was added. The lockmaster
had plans from the District showing how this channel realignment could be accomplished if the
guidewall was extended (Figures VIII-41 to 44).

The installation of either of the two selected tow haulage system configurations would

work at this site with some qualifications:

a. The upper guidewall extension would need further study relative to:
- availability of land for acquisition
- navigation changes/problems (increased approach time)

a. The lower guidewall extension would create several concerns:

- would require land acquisition and a fuel tank farm relocation
- channel realignment would be required (due to backwater

conditions behind the wall including a creek)
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Lock 20
Upper approach.

Figure VIII-35

Lock 20
Upper guidewall.

Figure VIII-36



Lock 20
Button, handrail, and kevel
rail on upper guidewall.

Figure Vill-37

Lock 20
Existing tow haulage winch.

Figure VIN-38



Chamber wall and control
building.

Figure VIII-39

Lock 20
Lower guidewall and gate.

Figure VIII-40



Lock 20
Lower guidewall.

Figure Vill-41
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Lock 20
Lower approach.

Figure VIli-42



Lock 20

Channel and bridge at lower guidewall (left).
Figure VIII-43

Lock 20
Channef and bridge at lower gquidewall (right).

Figure VIlI-44



6. LAGRANGE LOCK

LaGrange Lock, near Versailles, Illinois, has a 600' x 110' chamber with 600' guidewalls on
each end. It is located on the right descending bank of the Illinois River at Mile Marker 80. The
Lockmaster, Mr. Stan Wallace, hosted our visit. The chamber has a winch and cable system on both
ends to extract unpowered cuts from the chamber. It also has an unpowered traveling kevel on both

guidewalls.

LaGrange is an exceptional lock in that is subject to a very dynamic river environment. The
river rises above the level of the lock walls frequently and with little warning (as little as 1-2 hours).
This is due to its location 3 miles below the confluence of the LeMoine River (also known as
Crooked Creek) and the Illinois River. A 6" local rainfall can dramatically affect the water level at
the lock via this ungauged creek. In addition, the lock is located just 8 miles downstream from the
confluence of the Sangamon River and the Illinois River. The Sangamon River drains a large part
of the Indiana drainage basin and is gauged. The ever-changing river environment has c;used
LaGrange Lock to be modified (out of necessity) to go underwater quickly. With as little as 2 hours
notice, the lock crew must disassemble and move all equipment that could be damaged by high water
and large floating trees. All of the handrails fold down, the control booths are craned onto an existing
barge, the tow haulage winches are craned onto a flatbed truck, and all lock signs are pulled out of
their mounts and hauled to higher ground (about 1300" away). The main building’s first floor
windows have already been bricked in and all equipment (pumps, bubbler system, furnace, etc.) is
now permanently anchored to the second floor. All of the high masthead lights (which used to be
washed away during most floods) have now been mounted on 16' high concrete structures that are
pointed like a ship’s bow on the upstream end. (Figures VIII-45 & 46) Even the traveling kevel is
being considered for removal as the sand in the flooding water is taking its toll on the wheel bearings

of this device.

Another major consideration at LaGrange is its limited electrical power. The current

amperage at the lock is insufficient for current lock operations in the winter and barely sufficient in
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the summer for night lockages. Additional power requirements (such as that from additional tow

haulage winches) would require a fall investigation of thé electrical needs of the lock at all times of

the year with a corresponding upgrade in electrical service to the site.

The upper guidewall has a rail whose centerline is 16" from the edge of the wall face and a
handrail that is 29.5" from the wall face. The handrail and existing kevel rail could remain in place.
The buttons are raised and their centerlines are about 29.5" from the face of the wall. There does not

appear to be any major obstructions to extending the upper guidewall (Figures VIII-47 & 48).

The chamber does not have floating mooring bitts. The hand railing is 28" from the face of
the wall and the buttons are centered 24" from the face. The existing space between the building and

the railing extension is 42" (Figures VIII-49 & 5C).

There is a 2' change in elevation between the chamber and the lower guidewall. The hand
ratling and buttons sit 30" away from the face of the wall. Extending the lower guidewall re:quires
a modification of the boundary between the St. Louis and Rock Island Districts as this is the
demarcation line between the two Districts (Figures VIII-51 & 52).

The installation of either of the two selected tow haulage system configurations would

work, but would require special design and construction considerations such as:
a. All major operation al components would need to be designed to be

removable (winches and kevels).

b. Resolving power supply problem
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LaGrange Lock
Upper guidewall high mast light-profile

Figure VIII-45

LaGrange Lock
Upper guidewall high mast light-section

Figure VIII-46
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LaGrange Lock
Upper guidewall and approach
Figure VII1-47
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LaGrange Lock
Upper guidewall detail
Figure V[1i-48




LaGrange Lock
Chamber wall along building

Figure VI1il-49
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Chamber wall looking downstream

Figure VIiI-50



LaGrange Lock
Lower guidewall
Figure ViII-51

LaGrange Lock

Lower guidewall and approach
-52

Figure V11|
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PLATES 1 THROUGH 10

TOW HAULAGE SYSTEM PLANS AND DETAILS
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APPENDIX Il
COST ESTIMATES

-

The following cost estimates are prepared as part of the study on “Improved Tow
Haulage Systems”. Several assumptions were required to develop the estimate and are listed
below. The estimate is in four (4) parts, one for each of the two configurations at each of the two

sites. The assumptions were as follows:

1. The existing rail, base plates, anchorage, and kevel are acceptable for use “as is”
for the 12-N-12 alternate on the upper guidewall at Lock & Dam 24 and both
guidewalls at LaGrange Lock & Dam.

2. The guidewall extension costs were not included as they are not part of this study.
However, it was assumed the costs for appurtenances related to the tow haulage
equipment required on the guidewall extensions would be included in this

estimate.

3. Winches for the existing system are to be removed for the 12-6-12 alternate and

are to be used in place for the 12-N-12 altemnate.

4. Power/control cables to be in rigid steel conduit at back of guidewalls to a point at
the miter gate monoliths. At this point it will transition to an existing pull box or

cable trench.

5. A pull/retared type winch system was used for costing including a hydraulic-type

power unit to drive the system.

September 1995 All-1



CONSTRUCTION COST ESTIMATE

IMPROVED TOW HAULAGE SYSTEM
LOCK AND DAM #24 - MISSISSIPPI RIVER

12-6-12 ALTERNATE

UNIT OF COST PER

ITEM DESCRIPTION UNIT MEASURE
140 HP WINCH (W/POWER UNIT& POWER PANEL) 6 EACH
2 1* DIA WIRE ROPE (2 @ 1400’, 1 @ 700’) 3500 LF
336 DIA SHEAVES w/ ASSEMBLY 6 EACH
4 140# RAIL w/ PLATES, CLIPS, & ANCHORS) 2500 LF
5 TOW HAULAGE BITTS 5 EACH
6 CONCRETE FOUNDATION FOR WINCHES 2 EACH
7 RIGID STEEL CONDUIT 4800 LF
8 POWER/CONTROL CABLES 6000 LF
9 CONTROLS/MCC MODIFICATIONS AND ADD. 1 EACH
10 REMOVAL OF WINCH (W/CONTROLS) 2 EACH
11 REMOVAL OF CHECKPOSTS 31 EACH
12 INSTALL NEW CHECKPOSTS 31 EACH
13 REMOVAIJRELOCATION OF HANDRAILING 1100 LF
14 MISC. STRUCTURAL MODS. (LADDERS, TRENCHES 1 EACH
REMOTE CONTROL STATION 2 EACH
TESTING/START-UP SERVICES 1 EACH
1 EACH

17 TRAINING
SUBTOTAL - COST
25% CONTINGENCY

TOTAL COST

September 1995 All-2

UNIT

$80,000
$5
$5,000
$60
$3,000
$10,000
$10

$10
$10,000
$5,000
$250
$3,500
$20
$10,000
$2,000
$15,000
$5,000

ITEM
COST

$480,000
$17,500
$30,000
$150,000
$15,000
$20,000
$48,000
$60,000
$10,000
$10,000
$7,750
$108,500
$22,000
$10,000
$4,000
$15,000
$5,000

$1,012,750
$253,188

$1,265,938



CONSTRUCTION COST ESTIMATE
IMPROVED TOW HAULAGE SYSTEM
LOCK AND DAM #24 - MISSISSIPPI RIVER

12-N-12 ALTERNATE

UNIT OF OST PE ITEM

ITEM DESCRIPTION UNIT MEASURE UNIT COST

1 40 HP WINCH (Ww/POWER UNIT& POWER PANEL) 4 EACH $80,000 $320,000
2 1" DIA WIRE ROPE (2 @ 1400'. GUIDEWALLS) 2800 LF $5 $14,000
336 DIA SHEAVES w/ ASSEMBLY 4 EACH $5,000  $20,000
4 140# RAIL w/ PLATES, CLIPS, & ANCHORS) 2000 LF $60 $120,000
5 TOW HAULAGE BITTS 4  EACH $3,000 $12,000
6 CONCRETE FOUNDATION FOR WINCHES 2 EACH $10,000  $20,000
7 RIGID STEEL CONDUIT 4800 LF $10  $48,000
8 POWER/CONTROL CABLES 4800 LF $10 $48,000
9 MCC AND CONTROLS ADDITION/MODIFCATION 1 EACH $10,000  $10,000
10 REMOVAL OF CHECKPOSTS 22 EACH $250 $5,500
11 INSTALL NEW CHECKPOSTS 22 EACH $3,500  $77,000
12 REMOVAL/RELOCATION OF HANDRAILING 500 LF $20  $10,000
13 MISC. STRUCTURAL MODS. (LADDERS, TRENCHES) 1 EACH $10,000  $10,000
14 REMOTE CONTROL STATION 2 EACH $2,000 $4,000
5 TESTING/START-UP Il EACH $15,000  $15,000
6 TRAINING 1 EACH $5,000 $5,000
SUBTOTAL - COST $738,500
25% CONTINGENCY $184,625
TOTAL COST $923,125
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ITEM DESCRIPTION

CONSTRUCTION COST ESTIMATE
IMPROVED TOW HAULAGE SYSTEM
LAGRANGE LOCK AND DAM - ILLINOIS WATERWAY
12-6-12 ALTERNATE

UNIT OF OST PE ITEM

1 40 HP WINCH (W/POWER UNIT& POWER PANEL) 6 EACH
2 1" DIA WIRE ROPE (1400, 1400’, AND 700’) 3500 LF
336 DIA SHEAVES w/ ASSEMBLY 7 EACH
4 140# RAIL (w/ PLATES, CLIPS, & ANCHORS) 1950 LF
5 TOW HAULAGE BITTS 5 EACH
6 CONCRETE FOUNDATION FOR WINCHES 2 EACH
7 RIGID STEEL CONDUIT 4800 LF
8 POWER/CONTROL CABLES 6000 LF
9 MCC AND CONTROLS ADDITION/MODIFCATION 1 EACH
10 REMOVAL OF WINCHES (W/CONTROLS) 2 EACH
11 REMOVAL OF CHECKPOSTS 30 EACH
12 INSTALL NEW CHECKPOSTS 30 EACH
13 REMOVAIJRELOCATION OF HANDRAILING 0 LF
14 MISC. STRUCTURAL MODS. (LADDERS, TRENCHES 1 EACH
15 REMOTE CONTROL STATION 2 EACH
16 TESTING/START-UP 1 EACH
1 EACH

'17 TRAINING

SUBTOTAL - COST

25% CONTINGENCY

TOTAL COST

September 1995

All-4

UNIT MEASURE UNIT COST

$80,000 $480,000
$5 $17,500
$5,000  $35,000
$60 $117,000
$3,000  $15,000
$10,000  $20,000
$10  $48,000
$10  $60,000
$10,000  $10,000
$5,000 $10,000
$250 $7,500
$3,500 $105,000
$20 $0
$10,000 $10,000
$2,000 $4,000
$15,000  $15,000
$5,000 $5,000

$959,000
$239,750

$1,198,750



CONSTRUCTION COST ESTIMATE
IMPROVED TOW HAULAGE SYSTEM
LAGRANGE LOCK AND DAM - ILLINOIS WATERWAY
12-N-12 ALTERNATE

ITEM DESCRIPTION

UNIT OF OST. PE
UNIT MEASURE "UNIT

140 HP WINCH (W/POWER UNIT& POWER PANEL) 4 EACH
2 1" DIA WIRE ROPE (1400 EACH) 2800 LF
336 DIA SHEAVES w/ ASSEMBLY 4  EACH
4 140# RAIL (w/ PLATES, CLIPS, & ANCHORS) 1350 LF
5 TOW HAULAGE BITTS 4  EACH
6 CONCRETE FOUNDATION FOR WINCHES 2 EACH
7 RIGID STEEL CONDUIT 4800 LF
8 POWER/CONTROL CABLES 4800 LF
9 MCC AND CONTROLS ADDITION/MODIFCATION 1 EACH
10 REMOVAL OF CHECKPOSTS 20 EACH
11 INSTALL NEW CHECKPOSTS 20 EACH
12 REMOVAIJRELOCATION OF HANDRAILING 0 LF
13 MISC. STRUCTURAL MODS. (LADDERS, TRENCHES 1 EACH
14 REMOTE CONTROL STATION 2 EACH
15 TESTING/START-UP 1 EACH
16 TRAINING 1 EACH

SUBTOTAL - COST
25% CONTINGENCY

TOTAL COST

September 1995 All-5

ITEM
COST

$80,000 $320,000

$5
$5,000
$60
$3,000
$10,000
$10

$10
$10,000
$250
$3,500
$20
$10,000
$2,000
$15,000
$5,000

$14,000
$20,000
$81,000
$12,000
$20,000
$48,000
$48,000
$10,000
$5,000
$70,000
$0
$10,000
$4,000
$15,000
$5,000

$682,000
$170,500

$852,500
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Tow Haulage System

Wind Loads Loaded Condition

Fx = .0034(cos a){(Vw*2)(Ax)(1.3)
Fy = .0034(sin a)}{Vw"2)(Ay)(1.3)
shape factor=1.3

Constants

Vw = 40 knots

Ax = 840 sq ft

Ay = 4680 sq ft

a = angle of wind

a Ex {kips) {Fy (kips)
W) 6 0
30 5 17
€0 3 29
S0 0 33
120 -3 29
150 -5 17
180 -6 0

LinePull =T
T =Tx Sum/ {cos b )(cos ¢ )

¢ = line angle from horizontal
b = line angle in wind plane
Tx from Fx = Fx

Tx from Fy = (fi{Fy}

f = friction coeff. (0.25)

Tx Sum = Summation of Tx's

Tx from Fx

5.9
5.1

3.0
0.0
-3.0
-5.1

-5.9

4/

Line Pull T @ various cable angles (kips) Line Pull T @ various cable angles (kips)
Barge angle from horizontal ¢ =0 Barge angle from horizontal ¢ =30
TxSum [b@5 |b@10 [b@20 [b@30 |b@45 IxSum |b@5 b@10 b@20 b@30 |b@45
59 6 4] g 7 8 5.8 7 7 7 8 10
9.3 9 9 10 1 13 9.3 11 11 11 12 15
10.1 10 10 1 12 14 10.1 12 12 12 13 16
8.3 8 8 9 10 12 8.3 10 10 10 11 14
-101 -10 -10 -1 -12 -14 -10.1 -12 -12 -12 -13 -16
-9.3 -9 -9 -10 -1 -13 -9.3 -1 -11 -11 -12 -15
-5.9 6 -6 -6 -7 -8 -5.9 -7 -7 -7 -8 -10
Line Pull T_@ various cable angles (kips) Line Pull T @ various cable angles (kips)
Barge angle from horizontai ¢ =10 Barge angle from horizontal ¢ = 45
TxSum b@5 |b@10 |[b@20 |[b@30 {b@45 TxSum (b@5 [b@10 [b@20 b@30 |b@45
59 6 6 6 7 8 ’ 5.9 8 8 9 10 12
9.3 9 10 10 11 13 9.3 13 13 14 15 19
101 10 10 1" 12 15 10.1 14 15 15 16 20
8.3 8 9 9 10 12 8.3 12 12 12 14 17
-10.1 -10 -10 -1 -12 -15 -10.1 -14 -15 -15 -16 -20
9.3 -9 -10 -10 -11 -13 -9.3 -13 -13 -14 -15 -19
-5.9 -6 -8 -6 -7 -8 -5.9 -8 -8 -9 -10 -12
Line Pull T_@ various cable angles (kips)
Barge angte from horizontal ¢ =20
TxSum b@5 [b@10 |b@20 |[b@30 [b@4s
59 6 6 7 7 9
9.3 10 10 11 1 14
10.1 11 1 11 12 15
8.3 9 9 9 10 12
-10.1 =11 -11 -1 -12 -15
-9.3 -10 -10 -1 -1 -14
-5.9 £ -8 -7 -7 -9



Tow Haulage System
Wind Loads Unloaded Condition

Fx = .0034(cos a)(Vw2)(Ax)(1.3)
Fy = .0034(sin a)(Vw 2)(Ay)(1.3)

shape factor = 1.3

Line Pull=T
T=Tx Sum/ (cos b }{cos c)

< = line angle from horizontal
b = line angle in wind plane

Constants Tx from Fx = Fx
Vw = 40 knots Tx from Fy = (f)(Fy)
Ax = 1680 sq ft f = friction coeff, (0.25) .
Ay = 9360 sq ft Tx Sum = Summation of Tx's
a =  angle of wind
a Fx (kips) |Fy (kips) Tx from Fx Tx from F
o 12 0 11.9 0.0
30 10 "33 10.3 8.3
60 6 57 59 14.3
90 0 66 0.0 16.5
120 -6 57 -5.9 14.3
150 -10 33 -10.3 8.3
180 -12 0 -11.9 0.0
Line Pull T @ various cable angles (kips) Line Pull T @ various cable angles (kips)
Barge angle from horizontal ¢ =0 Barge angle from horizontal ¢ = 30
TxSum [b@5 @10 [b@20 (b@30 [b@45 TxSum [b@5 |b@10 [b@20 [(b@30 [b@45
11.9 12 12 13 14 17 11.9 14 14 15 16 19
18.6 19 19 20 21 26 18.6 22 22 23 25 30
203 20 21 22 23 29 20.3 24 24 25 27 33
16.5 17 17 18 19 23 16.5 19 18 20 22 27
8.4 8 g 9 10 12 8.4 10 10 10 11 14
-18.6 -19 -19 -20 -21 -26 -18.6 -22 -22 -23 -25 -30
-11.9 -12 -12 -13 -14 -17 -11.8 -14 -14 -15 -16 -19
Line Pull T @ various cable angles {kips) Line Puli T @ various cable angles (kips)
Barge angle from horizontal ¢ = 10 Barge angle from horizontal ¢ = 45
xSum b@s5 b@10 [b@20 b@30 [b@4s TxSum @5 b@10 b@20 [b@30 [b@45
11.9 12 12 13 14 17 11.9 17 17 18 19 24
18.6 19 19 20 22 27 18.6 26 27 28 30 37
20.3 21 21 22 24 29 203 29 29 31 33 4
16.5 17 17 18 19 24 16.5 23 24 25 27 33
8.4 g g 9 10 12 8.4 12 12 13 14 17
-18.6 -19 -19 -20 -22 -27 -18.6 -26 -27 -28 -30 -37
-11.8 -12 -12 -13 -i4 -i7 -13.9 -i7 -i7 -i8 -19 -24
Line Pull T @ varicus cable angles (kips)
Barge angle from horizontal ¢ =20
TxSum b@35 @10 b@20 [b@30 |[b@45
11.9 13 13 13 15 18
18.6 20 20 21 23 28
203 22 22 23 25 3
16.5 18 18 19 20 25
84 9 9 10 10 13
-18.6 -20 -20 -21 -23 -28
-11.9 -13 -13 -13 -156 -18
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Tow Haulage System
Current Loads LinePull=T
Loaded Condition T = Tx Sum/ {cos b }{cos ¢ )
Fx = 2.86(cos a}(Vc2)(Ax)
Fy = 2.86(sin a)(VcA2)(Ay)
¢ = line angle from horizontal
b = line angle in barge plane

Constants Tx from Fx = Fx

Ve = 1 knots Tx from Fy = (f)Fy

Ax = 1260 sq ft : f = friction coeff. (0.25) .
Ay = 7020 sq ft Tx Sum = Summation of Tx's

angle of current flow

a Fx (kips) |Fy (kips) Tx from FxTx from F
[§) 4 0 36 0.0
30 3 10 31 25
60 2 17 1.8 43
90 0 20 0.0 5.0
120 -2 17 -1.8 43
150 -3 10 -3.1 25
180 -4 0 -3.6 0.0
Line pull T @ various cable angles (kips) Line pull T @ wvarious cable angles (kips)
Barge angle from horizontal c = 0 Barge angle from horizental ¢ = 30
TxSum | b@5 |b@10 | b@20 | b@30 | b@45 TxSum | b@5 [b@10 | b@20 |[b@30 [ b@45
3.8 4 4 4 4 5 35 4 4 4 5 6
56 6 6 6 6 8 56 6 7 7 7 9
6.1 6 6 6 7 ] 6.1 7 7 7 8 10
5 5 5 5 6 7 5 6 6 6 7 8
25 3 3 3 3 4 25 3 3 3 3 4
-0.6 -1 -1 -1 -1 -1 -0.6 -1 -1 -1 -1 -1
-3.6 -4 -4 -4 -4 -5 -3.8 -4 -4 -4 -5 -6
Line pull T @ various cable angles (kips) Line pull T @ various cable angles (kips)
Barge angle from horizontal ¢ = 10 Barge angle from horizontal ¢ = 45
TxSum [ b@5 [b@10 [b@20 | b@30 | b@45 TxSum | b@5 |b@10 |b@20 |b@30C | b@45
38 4 4 4 4 5 36 5 5 5 6 7
56 6 6 6 7 8 56 8 8 8 9 11
6.1 6 6 7 7 9 6.1 9 9 9 10 12
5 5 5 5 6 7 5 7 7 8 8 10
25 3 3 3 3 4 25 4 4 4 4 5
0.6 -1 -1 -1 -1 -1 0.6 -1 -1 -1 -1 -1
-3.6 -4 -4 -4 -4 -5 -3.6 -5 -5 -5 -6 -7
Line pull T @ various cable angles {kips)
Barge angle from horizontal ¢ = 20
TxSum | b@5 [b@10 [b@20{ b@30 | b@45
36 4 4 4 - 4 5
56 6 ] 6 7 8
6.1 7 7 7 7 9
5 5 5 6 6 8
25 3 3 3 3 4
0.6 -1 -1 -1 -1 -1
-3.6 -4 -4 -4 -4 -5




Constants
Ve
Ax
Ay

a

Tow Haulage System

Current Loads
Unloaded Condition

Fx = 2.86(cos a)(Vc2)(Ax)
Fy = 2.86(sin a)(Vc*2)(Ay)

1 knots
315 sqft
1755 sqft
angle of current flow

g/

Line Pull=T
T =Tx Sum/ (cos b J{cos ¢}

¢ = line angle from horizontal

b = line angle in barge plane

Tx from Fx = Fx

Tx from Fy = (f)Fy

f = friction coeff. (0.25) .
Tx Sum = Summation of Tx's

a Fx {kips) [Fy (kips} Tx from Fx
0 1 0 0.9
30 1 3 0.8
60 0 4 0.5
90 0 5 0.0
120 -0 4 -0.5
150 -1 3 -0.8
180 -1 0 -0.9
Line pult T_@ various cable angles (Kips) Line pull T_@ various cable angles (kips)
Barge angle from horizontalc =0 Barge angle from horizontal ¢ = 30
TxSum | b@5 [ b@10 [ b@20 | b@30 |{ b@4d TxSum | b@5 {b@10 [b@20 [b@30 [ b@45
09 1 1 1 t 1 0.9 1 1 1 1 1
14 1 1 1 2 2 1.4 2 2 2 2 2
1.5 2 2 2 2 2 1.5 2 2 2 2 2
1.3 1 1 1 2 2 1.3 2 2 2 2 2
0.6 1 1 1 1 1 0.6 1 1 1 1 1
0.2 -0 -0 -0 -0 -0 -0.2 -0 -0 -0 -0 -0
-0.9 -1 -1 -1 -1 -1 -0.9 -1 -1 -1 -1 -1
Line puil T_@ various cable angles (kips) Line pull T @ various cable angles (kips)
Barge angle from horizontal ¢ = 10 Barge angle from horizontal ¢ = 45
TxSum | b@5 [ b@10 [b@20 | b@30 | b@45 TxSum | b@5 |[b@10 [b@20 [b@30 [b@ 45
0.9 1 1 1 1 1 0.9 1 1 1 1 2
14 1 1 2 2 2 1.4 2 2 2 2 3
1.5 2 2 2 2 2 1.5 2 2 2 2 3
1.3 1 1 1 2 2 1.3 2 2 2 2 3
06 1 1 1 1 1 06 1 1 1 1 1
-0.2 -0 -0 -0 -0 -0 -0.2 -0 -0 -0 -0 -0
-0.9 -1 -1 -1 -1 -1 -0.9 -1 -1 -1 -1 -2
Line pull T_@ various cable angles (kips)
Barge angle from horizontal ¢ = 20
TxSum [ b@5 |b@10 [b@20 | b@30 [ b@45
0.9 1 1 1 1 1
1.4 1 2 2 2 2
15 2 2 2 2 2
1.3 1 1 1 2 2
0.6 1 1 1 1 1
0.2 -0 -0 -0 -G -0
-0.9 -1 -1 -1 -1 -1




Constants
Ve =
A =

a =

Tow Haulage System
Current Loads Frictional Area

Loaded Condition
Fx = 0.01(cos a)(Vc ™~ 2)(A)
Fy = 0.01(sin a){(Vec "~ 2)(A)

1
65565

angle of current flow

knot
sq ft

a Fx (kips) |Fy {(kips) TxfromFK
Q 1 0 1
30 1 0 1
60 0 1 0
a0 0 1 0
120 -0 1 -0
150 -1 0 -1
180 -1 0 -1
Line pull T @ various cable angles (kips)
a T@5 T@10 |T@20 |T@30 |T@45
0 1 1 1 1 1
30 1 1 1 1 1
60 1 1 1 1 1
20 0 0 0 0 0
120 -0 -0 -0 -0 -0
150 -1 -1 -1 -1 -1

180

Line Pull
Tx = (cos b)(T)
Ty = (sinb)(T) .

b = line angle
Tx = Fx
Tx = (HFy

f = friction coeff. (0.25)

Com v P ’(

\CorCPJ
Mg_\?a: LQ, rot
visel Lot



Tow Haulage System
Current Loads Line Pull =T
Qutdraft Condition T = Fyf {2} sinb)*{cos ¢ )}
Fx = 2.86(cos a)(Ve ™ 2)(Ax)
Fy = 2.86(sin a){Vc " 2){Ay)
¢ = line angle from horizontal
b = iine angle in barge plane

Ve = 1 knots -
Ay = 1755 sq ft Unloaded cendition
Ay = 7020 sq ft Loaded Condition
a = angle of current flow away from lock wall, use a = 270
Condition a Fy (kips)
Unloaded 270 -5
Loaded 270 -20
Line pull T @ various cable angles (kips) Line pull T @ various cable angles (kips})
Barge angle from horizontalc = 0 Barge angle from horizontal ¢ = 30
Fy b@5 b@10 | b@20 ] b@30 b @ 45 Fy b@5 b@10 | b@20 | b@3C | b@45
-5 -29 -14 -7 5 -4 -5 -33 -17 -8 -8 -4
-20 =115 -58 -29 -20 -14 -20 -132 -66 ~34 -23 -16
Line pull T @ various cable angles (kips) Line pull T @ various cabie angles (kips)
Barge angle from horizontal ¢ = 10 Barge angie from horizontal ¢ = 45
Fy b@5 b@10 | h@20| b@3c b @ 45 Fy b@s b@10 ! b@20 | b@30 | b@4s
-5 -29 -15 -7 5 -4 -5 41 -20 -10 7 -5
-20 -117 -58 -30 -20 -14 -20 -162 -81 -41 -28 -20
Line pull T {® various cable angles (kips)
Barge angle from horizontal ¢ = 20
Fy b@s b@10 | b@20 | b@30 b @ 45
-5 31 -15 -8 -5 -4
-20 -122 -651 31 -21 -15
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APPENDIX IV

TIMING DATA



LOCK: Starved Rock Date: 16Aug 94

iTEM| DESCRIPTION l [ Notes:

a. Observation Number . 3 Sebring
b. Tow Type _ Setover

C. Number of Barges 12 Fuel Barges
d. Type of Entry Fly

e, Upbound/Downbound Upbound

NO. |EVENT CLOCK |ELAPSED [COMMENTS
1 Bow Over Sill 12:1370F

First Cut in

12:24:52

00:01:42

00:00:62

Beqin Reconfiguration

reconfig during exit

End Reconfiguration _

Tow Stern Over Sill




Lock: Starved Aock Date: 16 Aug 94

ITEM DESCRIPTION Notes:

a. Observation Number 2 Bob Koch

b. Tow Type Double

C. Number of Barges 15 +2 Recreational Vessels
d. Type of Entry Fly Exchange Exit

e. Upbound/Downbound Upbound

NQO. |EVENT | CLOCK ELAPSED COMMENTS
1 Bow Over Sill 13:30:00 ] e

First Cut In

Second Cut Loose

Second Cut Clear of Gate

| Start Gate Closure

Gate Closed

Gate Recessed

First Cut Begins Exit
- T T used tow haulage unit

First Cut Stern Qver Geﬁer

Start Gate C!OS.L;lré' -

| Gate Closed

End Fill/Empty

15. Second Cut Bow Over Gatd

Se nd”Curt Clear of Gaté' .-

00:05:15

Start Gate Closure

Gate Closed

00:12:50

End Fil/Empty

(Gate Recessed

00:00:51

Cuts Bump together

Tincludes 10 min delay for exch. vs!
| to moor @ cell in approach

_T_‘_’W Starts Exit

Tow Stern Over Sill




Lock: Starved Rock Date: 16 Aug 94
ITEM DESCRIPTION Notes:
Observation Number 3 Vicksburg
Tow Type Double
Number of Barges 9 x3 configuration

Type of Entry

U

T 000w

EVENT.

bound/Dowbound |

Dwnboun

ELAPSED |COMMENTS

00:06:15

First Cut In

Se_cond Cut Loose

00:02:14

Second Cut Clear of Gate

Start Gate Closure

End Fill/Empty

16:37:15

First Cut Begins Exit

16:40:55

First Cut Stern Qver Gate_

16:49:45 |

“Start“Gate Closure

Gate Closed

16:58:55 1} s
00:11:11

Gate Recessed

00:04:13

Second Cut Clear of Gate

Start Gate Closure

Gate Closed

End Fill/Empty

Second Cut Begins Exit

Tow Starts Exit

Tow Stern Qver Sill

Exchange Moored at cell in upstream approach

wait on rec vs| to enter in exchange

00:00:27 | 2nd cut was towboat onlyl

0| 2nd cut was towboat only




Lock: Starved Rock Date: 16 _Aug 94
ITEM| DESCRIPTION | Notes:

a. _|ODbservation Number— | a Karen Renee

b. Tow Type Knockout

C. Number of Barges 6

d. iType of Entry Fly

e.

U

EVENT

bounDonbun ,

—.LZ'

Bow Over Sill

First Cut In

End Reconfiguration

Stant Gate Closure

00:01:52

(Gate Closed

End Fill/Empty

00:02:05

Gate Recessed

00:01:25

Begin Reconfiguration

reconfig during exit

[Tow Stern Over Sl

ColEmnernsl 00:04:25
19:30:25 | o il




Lock: Starved Rock Date: 16 Aug 94

ITEM DESCRIPTION Notes:
a. Observation Number 5 Nancy S
b. Tow Type Knockout

c. Number of Barges 5

d. Type of Entry Fly

e. U Dwnbound

bound/Downbund

[ELAPSED |COMMENTS

First Cut In

Begin Reconfiguration

00:01:02

End Reconfiguration

Start Gate Closure

Gate Closed

End Fill/Empty

00:04:39 | exiting

Begin Reconfiguration

reconfig durin

End Heconﬁguraﬁpn

11. Tow Stern Over Sill 20:24:46 i




Lock: Starved Rock

Date: 16 Aug 94

ITEM| DESCRIPTION Notes:
a. Observation Number 6 Lois Ann
b, |Tow Type Double  lnexperienced Deckhands
c. Number of Barges 10 x5 configuration
d. Type of Entry Exchange
e Upbound/Downbound Upbound Night Lockage
INO. [EVENT CLOCK ELAPSED |COMMENTS
1. Bow Qver Sill 20:58;30 [rossiinasiyy ;

00:11:28

First Cut In

Secaond Cut Loose

Start Gate Closure

End Fill/Empty

Gate Recessed

First Cut Begins Exit

First Cut Stern Over Gate

00:02:12 | moor cut prior to closure

Gate Closed

60.02.05]

00:15:34] _ —

00:02:19

(Gate Recessed

Second Cut Bow Over Gate

[Second Cut Clear of Gate

Start Gate Closure

End Fill/Empty

Second Cut Begins Exit

Cuts Bump together

Tow Starts Exit

Tow Stern QOver Sill




Lock: Starved Rock Date: 17AuQ94
ITEM DESCRIPTION Notes:
a. Observation Number 7 Rambler
b Tow Type Double  second cut; tug only
C. Number of Barges 9 3x3 configuration
d. Type of Entry Fly 3 rec vessels during turnback
e Upbound/Downbound Upbound
NO. JEVENT CLOC ELAPSED |COMMENTS
1 : iJ

Bow Over Sill

104:47 |

First Cut in

1d Cut Loose

00:00:17

Second Cut Clear of Gate

00:01:52

Gate Closed

End FIVEmp

Gate Recessed

First Cut Begins Exit _ 1:

First Cut Stern Over Gate _|__

Start Gate Closure

T oeozos]

Gate Closed_ _

00.13.14] _

End Fill/Empty T

Gate Recessed

delay for rec vsls to depart

Second Cut Bow Over Gatd

Second Cut Clear of Gate

Start Gate Closure

Gate Closed

Gate Recessed

00:02:18

22.

12:42:17

stern over sill prior to cuts together




Lock: 24

Date:

18AUg94

ITEM

DESCRIPTION

Notes:

a.

Observation Number

1 Mary H. Morrison

Tow Type

Doubie

Number of Barges

15

3x5 configuration

Type of Entry

Exchange

b
C.
d.
e

U

EVENT

bound/Downbound

Dnbound

CLOCK

TELAPSED |COMMENTS

Bow Over Sill

09:53:56

First Cut In

— 10:02:21

Q0:01:50

Second Cut Loose

Second Cut Clear of Gate

10:06:30

00:00:30

Gate Closed

10:09:10

00:02:10

Gate Recessed

First Cut Begins Exit

10:20:16

used tow haulage unit

First Cut Stern Over Gate

Start Gate Closure -

cooisel

|Gate Closed _

10:38:40]

End Bl/Emply

10:44:45]

00:06:05

00:00:15

Second Cut Bow QOver Gate

10:46:55 |

1 Second Cut Clear of Gate

00:00:55

Start Gate Closure

Gate Closed

00:07:25

Gate Recessed

delay for fouled mooring line

Cuts Bump together

Tow Starts Exit

TTow Stern Over Sil




Lock: 24 Date: 18Aug94

ITEM DESCRIPTION Notes:

a. Observation Number 2 Bill O'Donley

b. Tow Type Single

c. Number of Barges 2 nline

d. Type of Entry Exchange

e Upbound/Downbound - Dwnbound

NO. |EVENT CLOCK ELAPSED |COMMENTS
Bow Over Sill 11:40:30

00:00:20

Start Gate Closure

00:05:30

End Fil/Empty

Gate Recessed

00:00:05

“IBegin Exit

Tow Stern QOver Sill




Lock: 24 Date: 18Augg4

ITEM DESCRIPTION Notes:
a. Observation Number 3 Ardyce Randall
b. Tow Type Double
N e Number of Barges 15 3x5 configuration
“ld. Type of Entry Exchange
e. Upbound/Downbound Upbound

NO. |EVENT CLOCK ELAPSED |COMMENTS
Bow QOver Sill 15:45:25

First Cut In

éebohd Cut Lbose

Second Cut Clear of Gate

00:01:57

00:08:10 | used tow haulage unit

End Fill/Empty

ate Recressed

Second Cut Bow Over Gate

Second Cut Clear of Gate

00:00:31

art Gate Closure

Gate Closed

Q0:06:10

Gate Recessed 16:49:03

[Second Cut Begins Exit

Cuts Bump together 16:52:05

Tow Starts Exit

00:03:10

Tow Stern Over Sill




Lock: 24 Date: 18AuUQg94

ITEM DESCRIPTION Notes:

a. Observation Number 4 Sir Robert

b Tow Type Single

C. Number of Barges 4 Px2 configuration
d. Type of Entry Fly

e bound/Downbound Dwnbound

'EVENT ek ELAPaED TCOMMENTS

Bow Over Sill . 18:33:20

00:04:25

Start Gate Closure 18:38:40

End Fill/Empty 18:46.42

Gate Recessed

Begin Exit 18:49:15¢

Tow Stern Over Sill



Lock: 2 4 Date: 18 Aug 94

ITEM] DESCRIPTION | Notes:

a. Observation Number 5 Kay D
b. Tow Type Single

C. Number of Barges 2 Fuel Barges
d Type of Entry Exchange

e Upbound/Downbound phound

EVENT |CLOCK_ |
Bow Over Sill 0K 50 L,

Entry Compilete

Start Gate Closure

00:08:28

End Fill/Empty 19:21.28

18:23:27

00:00:03

Tow Stern Over Sill




L ock: 2 4 Date: 18Aug94
ITEM DESCRIPTION Notes:
2. lObservation Number |6 American Beauty
b. Tow Type o Double
c. Number of Barges 15 8x5 configuration
d. Type of Entry Fly _
e, bound/DOWnbound _ DwnboundNight Lockage
- |EVENT ELAPSED |COMMENTS
1. Bow Over Siil 20:41:00 | oe Suirigd

00:10:03

' Fi'r'st' Cuf In

00:03:27

Second Cut Loose

Cut Clear of ¢

Start Gate Closure

Gate Closed

Gate Recessed

First Cut Begins Exit

00:16:17 | used tow haulage unit

00:01:08

Start Gate Closure

11,

Gate Closed

00:06:00

End Fill/Empty

Gate Recessed

Second Cut Clear of Gate

Start Gate Closure

00:07:25

Cuts Bump together

ow Starts Exit

Tow Stern QOver Sill

22:.14:37 |

moaor cut before closing gates




Lock: iMel Price (26R) Date: 02-27-95

ITEM DESCRIPTION : Notes:

a. Observation Number 1 Charles W. Clark (Mrs. Rachael)
b. Tow Type Single

c. Number of Barges 1

d. Type of Entry Fly

Bow Qver Sill

. Upbound/Downbound Upbound
0. |EVENT CLOCK |ELAPSED |COMMENTS

=1z

08:09:37

00:02:11

Ent[y Cbrhb'leté

Start Gate Closure

00:02:53

Gate Closed

00:02:03

00:03:08

Tow Stern Over Sill

08:25.28 ("




Lock: |Mel Price (26R) Date: 02-27-95

ITEM DESCRIPTION - Notes:

a. Observation Number 2 Robert Love

b. Tow Type Single

C. Number of Barges 2 Empty

d. Type of Entry Fly ~

. Upbound/Downbound Upbound

NQ. - |[EVENT CLOCK |ELAPSED |COMMENTS

1. Bow Over Sill 122:341: e

Entry Complete

Start Gate Closure

End Fil/Empty

00:00:05

Begin Exit




: Mel Prlce (26R) Date: 02-27-95

DESCRIPTION .- B Notes:
a. Observation Number 3 Bob Stith
b Tow Type Double
C. Number of Barges 16 3x3, 3x2+1
d. Type of Entry Fly '
e Upbound/Downbound Upbound

NO. |EVENT CLOCK [ELAPSED |COMMENTS
1 Bow Over Sill 12:16:12 [adtiei i
R 00:08:26

First Cut in

00:01:15

Second Cut Clear of Gate

00:03:14

Gate Closed

00:02:04

Gate Recessed

00:08:00[Helper Boat

10, |First cut Stern Over Gate |

00:02:57

00:02:00

14. Gate Recessed

Second Cut Bow Over Gate — 12:56:30]

00:06:41 —

16, |Second Cut ClearofGate T 13.0371] T
PR R Pt 00:00:21

17. Start Gate Closure

Gate Closed

00:05:14

19. |End FIVEmply — [ 131145]"

— 131358

20 Gate Recessed —

21 " Second Cut Begms EX|t 13:1'4:401 LU

2 Cuts Bump together 131810f -~ e ] e T
‘ 00:17:29|Second cut occupies chamber

23. ‘Tow Starts Ext 13.35.30]

00:65:49

27 [Tow Sterm Over Sii 133698




L

Mel Price (26R)

02-27-95

ock:

DESCRIPTION

Observation Number

4

Cooperative Vanguard

Tow Type

Double

Number of Barges

15

3x3, 3x2

Type of Entry

Fly

o[alolo]e

Upbound/Downbound

Downbound

CLOCK [ELAPSED

COMMENTS

14:09:46

00:06:53

First Cut In

14:16:39

Second Cut Clear of Gate

14:21:07

Gate Closed

14:24:33

00:02:02

Gate Recessed

14:32:10

00:00:40

First Cut Begins Exit__ | _

Helper Boat

First cut Stern Ovéf Gaft'é

00:00:02

_00:03.02

00:05:14

"1452.30]

145701

~1459.55[

00:05:45

19.

End Fil/Emply

156540 ¥

20.

7 aate'Reces.;..éd ~

T5:0749] 7

21,

éééond Cut Begins Exit

15:08:55| =i

00.:01:06| ,

00:05:3

!

27

15:14.33

Tow Stern Over STl

23

(“.':lz.xt's“Bu'mp toﬂgetﬁer

15:18:10

00:0338]




Lock

Date

02-27-95

Mel Pnce (26R)

ITEM

DESCRIPTION

Notes

Observation Number

5

Coral Dawn

Tow Type

Double

Number of Barges

15

3x3, 3x2

o]alo[o]®

Type of Entry

Fly

Upbound/Downbound

EVENT

Downbound

CLOCK

ELAPSED

COMMENTS

: {ME

Bow Over Siil

15:27:19

00:07:10

First Cultnlhﬁ

Second Cut Loose

00:01:36

Second Cut Clear of Gate

00:02:50

00:02:09

Gate Recessed

00:07:29

Helper Boat

First cut Stern Over Gate

Gate Closed

000303

16:07:25

00:02:16

14.

16:14.32

00:05.18 —

00:0246]

Gate Closed

16:17:25

18.

00:0546]

18

End FIVEmpty

éate Recéssed

20

~I63575"

5T,

Second Cut BeLs Ex1t

':"16 25"42

— 19 T

N

Cuts Bump together —

23

Tow Stalts Ex1t

"1638 Tar

000755

2

Tow Stem Over Srll

16:42:44




Lock Mel Price (26R) Date: 02-28-95

ITEM DESCRIPTION Notes:

a. Observation Number 1 Cooperative Vanguard
b. Tow Type Double

C. Number of Barges 16 3x3, 3x2+1 Empty

d. Type of Entry Fly

e. Upbound/Downbound Upbound

NO. |EVENT CLOCK [|ELAPSED |COMMENTS

1. Bow Over Sill 08:43:56 ¢

00:08:02

First Cut In

Se_c_o_nd Cut Loose

00:02:25

Second Cut Clear of Gate

00:03:03

Gate Closed

00:02:15

Gate Recessed

00:03:16

Helper Boat

00:02:51

12.

Gate Closed

09:13:22

00:02:08

14.

Gate Recessed

" 09:21:14

15.

Second Cut Bow Over Gate T

09 22 46

00:07-06

05:25: 52:

Second Cut Clear of Gate

Start Gate CIosUre

00:03:01

Gate Closed

18.

093321

00:05:03

)

End FlEmply ——

093824

00:02:14

20,

'09:40:3{3 o

' Gate Recessed' |

oo-oo-ié —

21, Second Cut lens Exrt 09:40:57| . AL R
: B | 00: 0613 -
22. Tow Stern Over Slll 09:47:10] <~ Lot

23..,_,,

' Cuts Bump together

00AB A3

‘ "oo kR 32




Lock

Date:

Mel Pnce (26R)

02-28-95

ITEM DESCRIPTION

Notes

Observation Number

2

Jack D. Wofford

Tow Type

Double

Number of Barges

14

2-3-3, 3x2

Type of Entry

Turnback

ojaforolw

Upbound/Downbound

EVENT

Upbound

CLOCK

ELAPSED

COMMENTS

—Bow Over Sl

10:00:18] -

~16.10-06

00:03:39

10:15:40

00:00:09

Start Gate Closure

10:15:49

00:05:06

10:23:56

00:00:12

First Cut Begins Exit

Flrst cut Stem Ov' Gate-:” T

11 Start Gate Closure —

103330

Gate Closed

— 1636261

00:05:29

End Fill/Empty

Gate Recessed

00:02:03

15.

Second Cut Bow Over Gate

~5detsh

Second Cut Clear of Gate

"'105030=

6.

_00:00:11

— 10:50541

00:03:00

18 Gate Closed

T '“’;‘10-53-21

o 43':

20. | Gate Recessed

| “11 00:58]

1.

11.01:38

Second Cut Bejgﬁns EX|t

00 04:40

Tow Stern --Over Slll

11:06.18

22.

oo 01 20

23. Cuts Bump together

11:07:38




Lock: MeIPrlce(26R) B S [Date 02-28-95

MEM|  BESCRIPTION T — Noies—

a {Observation Number 3 Sarah Elizabeth
b. Tow Type Double

C. Number of Barges 15 3x3, 2x3

d. Type of Entry Turnback :

e. Upbound/Downbound Upbound

NO. |EVENT CLOCK ELAPSED |COMMENTS

1 Bow Over Sill 11:19:16 [

00:08:58

“[FirstCutin

Second Cut Loose

00:01:53

Second Cut Clear of Gate

Start Gate Closure 11:35:05

11:43:14

11:45:52

00:00:10

11:49:23

13°_ [End FillEmpty 11.57:55

12:00:05

aN°N1°32

12:06:10

00:00:07

étart Gate Closure

GaYe Closed

12:09:14

9. |End FilllEmpty 171418 :
e L T ) |
20. Gate Recessed 12:16:32|.: =& ,
' - 00:00:09 -

21. Second Cut Beglns Exlt 12:16:41| - 7% -

52. Tow Stern Over Sali — b: 12:21:507, 5 o [ 1

. - 00:02:25

23. Cuts Bump together 122415 . -




Me Price (26R) Date: 02-28-95
DESCRIFTION - Notes:

a. Observation Number 4 4 ‘ L.W. Matteson, Inc. (Bull Frog)
b. iow Iype Single
c Number of Barges 8 Work barges, varing sizes (dredge
d. Type of Entry Fly ' material) - 2 tugs
e. Upbound/Downbound Downbound
NO. [EVENT CLOCK [ELAPSED |COMMENTS

_ VBowOverSili _ 13:54:15

—135931]"

13:5%:41}.

14:10:51

Tow Stern Over Sill




BEAT & =

Fly

Lock Mel Prrce (26R) Date: 02-28-95

TEM]— DESCRIPTION - Notes: )

a. Observation Number 5 Alter Barge Line, Inc. (Renee G.)
b. Tow Type Double

C. Number of Barges 15 3x3, 3x2 (Grain)

d

]

14:43:14

. Type of Entry :
. Upbound/Downbound Downbound
0. [EVENT CLOCK ELAPSED [COMMENTS _

A=

Bow Over Sill

00:08:31

' First Cut In

Second C_d_t_ _Loose

00:02:03

Second Cut Clear of Gate

Start Gate Closure

00:02:58

Gate Closed

00:02:15

Gate Recessed

15:07:10}:

00:05:37

Helper Boat

10,

First cut Stern Ovet"}Gate ‘

~151323]

00:03:00

Second Cut Clear ofi Gate '

StattGateClos e |

00:03:03

Gate Closed

End Fuﬁmpty —

00:02:09

| Gate Recessed _

—15:43.49]

21,

t5'44;24

Second Cut Beglns Exnt

00.04:27

—i5.48: 51

22

Cuts Bump together

23|

Tow Starts Exat

“16 04 TN

Y

Tow Stem Over Slll

16:12:56




Lock: [Mel Price (26R) Date: 03-01-95
ITEM| —  DESCRIPTION — Notes:
a. Observation Number 1 Mary D.
b. Tow Type Knockout
C. Number of Barges 6 2x3
d. Type of Entry Fly
e. Upbound/Downbound Upbound
[NO. |EVENT CLOCK [ELAPSED [COMMENTS .
1. Bow Over Sili 08:52:201:

- Entry E:omplete

art Gate_ Closure

Gate Closed

Gate Recessed

00:05:07

Tow Stern Over Sill




Date:

Lock Mel Pnce (26R) 03-01-95
ITEM‘ ~BESCRIETION - “Notes:
a. Observation Number 2 Ron Shankin
) b. Tow Type Double
C. Number of Barges 14 3x3, 3+2
d. Type of Entry Turmback
e. Upbound/Downbound Upbound
NO. [EVENT CLOCK [ELAPSED [COMMENTS
1. Bow Over Sl|| 09:35:28=057
F:rst Cut In |
00:09:01
Second Cut Loose 09:50:32
Second Cut Clea
00:00:09
Start Gate Closure 09:51:57
Gate Closed
09:59:53
Gate Recessed
st Cut Beglns Exat —
? IR i 00:03:03{Helper Boat
10. First cut Stern Over Gate
rt ate Closure
e 00:03:02
Gate Closed
00:02:11
Gate Recessed
Cut Bow Over Gate
1. SecondCut Clear ofGate [ 10.21:28
‘ Start ate Cfosure 102131 :
- , S s 00:02:58
18. Gate Ciosed 10:24:29]:
19. [End Flll/Empty '
20 Gate Recessed 10:31:29 :
\ 21. _ Second Cut Beﬂs Exit 1 031 41 i
22, Tow Stern Over Slll V 103525 EA TN LA PR
) o 00:01:37
23. Cuts Bump together 10:37:02




Date: 03-01-95

Lock:

Mel Pnce (26R)

TEM

DESCRIPTION

Notes:

Observation Number

3

Cooperative Mariner

Tow Type

Double

Number of Barges

15

3x3, 3x2

Type of Entry

Turnback

oaolow

Upbound/Downbound

EVENT

Upbound

CLOCK

ELAPSED COMMENTS

10 47 48

Bow Over SI“

oo 06 21 '

Flrst Cut In

10 54 095

00 02 53; -

Second Cut LOose Wb

| '10-57 02' ;

Second Cut Clear of Gate

10:58:30

00:0__1 28

00:03:00

00:02.16

110652

10,

Flrst cut Stern Over Gate

00:00.12]

17,

Start Ga e Closure

TT1802[

12

111559

00:02:5_7‘

Gate Closed' ——

00:55.?"2"3

112122

_ Gate Recessed

‘1“1 ?2'3-32' e

000210 -

60T 12‘

1 1 24 44'

5.

Second Cut Bow Over Gate

6

Second Cut Clear of Gate —

11 28 16

00: 03:32 '

oo 00’04

1.7.', i

Start Gate Cfosure | T

11 28 20 iy

'00 02 ='59

B

Gate Closed

11 31 EIS

'oo 04 46 '_

9.

TI36:05]

" End FIHIEmpty

" oo 02 15

30.

Gate Recessed

TT3820[

'oo oo 08

1.

Second Cut Beglns Exit

11:38:28

22.

Cuts Bump together

11:41:54

oo 03 73

00:08:32

23.

Tow Starts Exit

11:50:26

00:02:37

24.

Tow Stern Over Sill

11:53:03

ERA 00:03:58 tilellpet'Sﬂoat —
T




Date:

03-01-95

: Mel Prlce (26R)

TEMT

DESCRIPTFON

Notes

Observation Number

4

Hornet

Tow Type

Double

Number of Barges

15

3x3, 3x2

Type of Entry

Fly

AR REE

Upbound/Downbound

Q. |[EVENT

Upbound

CLOCK ELAPSED

e E

Bow Over Sltl

_T40525]

COMMENTS

14 10 34 L

TN

Ftrst Cut ln '

”'Second Cut Looseﬂ —

14:13:40

Flrst Cut ELqrns EXIt

10,

F lrst cut Stem Over Gate

EN

Start Gate Closure “

Gate Closed

12

~00:05:27

End FIVEmpty

14:37:51|

Gate Recessed

~00.0122

Second Cut Bow Over Gate

144173

“ 1 4:44“::5'0 ‘

16.

'_ ‘Second Cut Clear of Gate —T

00:00:11

7

Start Gate Closure

- 124501

Gate Ctosed

— "14 48 01

00:04:50

— End FllllEmpty —

7 52 1

00:02:08 |

Gate Recessed ~

' '14 54 59

00:00:59

1Z 55 58] .

Second Cut Beglns Ex:t

'00-62‘?'4;3

Cuts Bump together

14:58:46

00 07 08

Tow S arts E,\.

4
1

2

£-NE-
(S AV LS B

00 01 56

Tow Stern Over Sill

15:07:50




Mel Price (26R) Date: 03-02-95
— DESCRIPTION — Notes.
a. Observation Number 1 Melinda Brent
b. Tow Type Single
C. Number of Barges 1
d. Type of Entry Fly
e. Upbound/Downbound Downbound
NO. [EVENT CLOCK [ELAPSED [COMMENTS
1 Bow OQver Sill 06:52:24|

00:01:11

Entry Complete

Start Gate Closure

00:02:58

Gate Closed

End Fill/Empty

07:02:14|:

00:02:10

Gate Recessed

07:04:59{ -

00:01:59

Tow Stern Over Siil

07:06:58|.




Lock:

Mel Price (26R)

Date:

03-02-95

TTEM

“DESCRIPTION

Notes: -

Observation Number

2

Beverly Ann

Tow Type

Double

Number of Barges

15

3x3, 3x2

Type of Entry

Fly

AP REE

Upbound/Downbound

EVENT

Downbound

CLOCK

ELAPSED

COMMENTS

Bow Over Sill

08:46:03

00:02:40

00:00:13

First Cut Begins Exit

First cut Stern Over'G'ate —

Start Gate Closure |

Gate Closed

End FIlVEmpty

Gate Recessed

002818

00:02:24

Second Cut Bow Over Gaté .

053456

Second Cut C[ear-of Gate' T

00:00:11

Start Gale Closure

Gate Closed

00:05:25

End Fil/Empty

T 09:4337

Gate Recessed

~09:45:38]

50.0030]

___[Second Cul Begins EXK

03:46.18]

"[Tow Stern Over Sil

0.0

534

a0

00:02:44. —

NO-E A ;
V3.I98. 901 - s00




Lock: [Mel Price (26R) _ : o Date 03-02-95

ITEM DESCRIPTION o Notes

Observation Number 3 Normania
Tow Type Double
Number of Barges 12 3x2, 3x2
Type of Entry ‘Turnback :
Upbound/Downbound Downbound

alald[om

NO. |EVENT CLOCK |ELAPSED [|COMMENTS
Bow Qver Sill

First Cut in

Second Cut Loose

Start Gate Closure 10:18:25

End Fill/Empty

First Cut Begins Exit

Helper Boat

tt. Start Gate Closure —
EF 00:02:59

Gate Closed

00:02:14

14, Gate Recessed

15 Second Cut Bow Over Gate 47
A EROE 00:02:41

Second Cut Clear of Gate

00:02:11

20. GateRecessed | (KEIE I

' 7. : Second Cut Beglns E)(lt — .j11 01 56/

000435" - —

2. Tow Stem Over s.nr — """11:06:31'

i ‘ 000240
23. [Cuts Bu_p together 11091 e




Lock Mei F’rlce (26R) Date: 03-02-95
M- DESCRIPTION Notes:
a. Observation Number 4 Karen Ann
b. Tow Type Single
C. Number of Barges 2 Work barge & tug (Angela Kay)
d. Type of Entry Exchange
e. Upbound/Downbound Upbound
NO. |EVENT CLOCK ELAPSED COMMENTS
1. Bow Over Slll 11 13: 04 i
T 4 ; 00 00:28
Entry Complete 11 13: 32 i
Start Gate;Closure ' "11 14 02 , =

00:02:09

Gate Recessed

Begin Exit

00.01:32

Tow Stern Over Sil]




Lock Me! Prlce (26R) Date: 03-02-95
TEM] — DESCRIPTION Notes

Observation Number 5 Hugh C. Blaske

Tow Type Double

Number of Barges 15 3x3, 3x2

Type of Entry Fly

Upbound/Downbound Downbound

{EVENT CLOCK |ELAPSED |COMMENTS
BowOverSirllr 11:49:02[ - ==yl st i

~00:05:14

First Cut In

00:01:22

Second Cut Clear of Gate

/2, Bre wien il

00:02:57

Gate Closed

12:03.07

00:02:29

Gate Recessed

12:11:01

: First cut Stern Over Gate

12:18: 12

="oo 00: 05

Start Gate Closure “

'_'1'1817

00:0301]

12 Gate Closed

~55778

13, |End FilllEmpty

00:02:31

'14. Gate Recessed

00:01:47

15 Second Cut Bow Over'Gate -

"1 229 58

Second -Cut Clear of Gate

6.

i_%. [ Start Gate Closure

-1 00:00:16

12’37-zé —

TN End FlIIIEmpty —

124252;

Gate Recessed

20. 124504 55
. L ; T 00 00 48 -
21. Second Cut Beglns EXIt 12.45.52
: I 00 05 04 [
22. Tow Stern Over Sltl 12:50:56 TN o L
- 00: 0245 [ 13wl ExiE 1y
23. Cuts Bump together 12:53:42 J L
/



Mel Price (26R) : . Date: 03-02-95
ITEM DESCRIPTION e Notes:
a Observation NumberT 6 g DBS Dominque You
b. Tow Type Single
C. Number of Barges 4 2x2
d Type of Entry Exchange

00:03:02

00:02:55

13:36:48

00:01:51

Tow Stern Over Sill

13:38:39




Lock: Mel F‘nce (Z_R) Date: 03-02-95

ITEM DESCRIPTION ' Notes:

Observation Number 7 Evey-T
Tow Type Double
Number of Barges 14 3x3, 3+2
Type of Enfry Fly ’
Upbound/Downbound Upbound

AEREE

.. - CLOCK ELAPSED COMMENTS
7. Bow Over Sill 14 15 37 i e

000414{

wecond Cut Clear of Gate 14:25:03

Gate Closed

00:02:12

ate Recessed 7

o Begms Exn " 'i4:37:6;i o : SR
- | - 00 03 39 Helper Boat

irst cut Stern Over Gate | -145'4014.?%

00 01

tart Gate Closure — 144153

. . - - oL 000257

12. Gate Closed 14:44:51(5 .- o [ e
o e e e 000 2

13 End FIITEmpty 1450:131::; &2

T | e 00:02:11

~

14 - Gate Recessed 144:52‘24 yreryy . yyery P . AR RN EE] S
00:01:05

15. Second Cut Bow Over Gate 14:53:29

00-02-452
16. |Secord r:mmw. nf Gate 14:56:21=

00 00 06

17. Start Gate Closure | 14:56:27
| 00 02:59
18. Gate Closed 14:59:26] 110y -
00 04 48

19, |End RI/Empty 15:04:14] ...
o0 02 12 —

20", Gate Recessed 15.06:261 -+ . -

oo:oo:so

21. Second Cut Begins Exit 15:06:56

00:03:49

53 [Tow Stem Over STl 159045

00:01:05

23. 1Cuts Bump together 15:11:50




Date:

03-02-95

: Mel Pnce (26R)

EM| —  DESCRIPTION

Notes:

Observation Number

8

Kevin Fiowers

Tow Type

Double

Number of Barges

15

3x3, 3x2

Type of Entry

Turnback

AR REE

Upbound/Downbound

EVENT

Upbound

CLOCK

ELAPSED

15:23:23

COMMENTS

Bow Over Sill -

00:04:22

Second Cut Loose

00:01:38

Second Cuf Clear of Gate

Start Gate Clos_ure

00:03:01

Gate Closed

00:02:14

—00.08:09

~1558.49] =

I

Gate Closed

160201

00:02:09

Gate Recessed —

16:00; 33 5

Second Cut Bow Over Gate

"‘"16 11 B3

.| 000608]
61755

Second Cut Clear of Gate =T

Start Gate Closure

00:03:01

Gate Closed -

16.:20:37] =

9. End FllllEmpty —

‘“ :"16 25 23 ~

000213

Gate Recessed

165736

20,

00:05:56

21, Second Cut Beglns Exit

is-27-48

000538

22, Tow Stern Over Sl"

”"'16 336

23, Cuts Burnp tcgether

16 35:07

00-01.41




Lock: [Mel Price (26R) - Date: 03-03-95

ITEM DESCRIPTION o Notes

Observation Number 1 Charies Lehman
Tow Type Double
Number of Barges 16 3x3, 3x2+1
Type of Entry Turnback ‘
Upbound/Downbound Upbound

ola]oolw

NO. |EVENT CLOCK |ELAPSED [COMMENTS .
1 Bow Over Sill :59:

00:02:20

Second Cut Loose |

00:00:11

00:04:55

07:21:21

00:00:15

First Cut Begins Exit 07:23:49

First cut Stern Over Gate

00:00:12 ) -

1. [Start Gate Closure T 673118

00:02:59

12. Gate Closed

00:05:21

End Fill/Empty

00:02:09

14, Gate Recessed —

1 5 Second Cut Bow Over Gate
: 1T . 00:05:59

16. _|Second Cu Clear o Gate 075035

00:02:59

20 Gate Recessed . ‘ 080151 e

21. Second Cut Beglns Exat - 080219 B
T = 00:05.08 _

53, Tow Stem OverSﬂl " 7 B B
) : 00:00:52

23 Cuts Bump together 08:08:19




Lock: |Mel Price (26R) ate: 03-03-95
ITEM DESCRIPTION = Notes: _

a. Observation Number 2 Melinda Brent
b. Tow Type Single

c. |Number of Barges 4 2x2

d. Type of Entry Turnback

e. Upbound/Downbound Upbound
NO. [EVENT CLOCK [ELAPSED |COMMENTS
1. , i _ ;

_ Bow Over Sill

y Complete_




| Lock: IMel Price {26R) [Date: 03-03-95

ITEM DESCRIPTION — Notes.

a. Observation Number 3 Leviticus
b. Tow Type Single
C. Number of Barges 6 3x2
d. Type of Entry Turnback -
e. Upbound/Downbound Upbound
NO. |EVENT CLOCK [ELAPSED |COMMENTS
1 Bow Over Sill 09:04:04
Entry Complete | 09:08:56

00:00:15

Start Gate Closure

09:12:08

Gate Closed

00:04:48

End FillEmpty

Gate Recessed

00:01:33

Begin Exit

Tow Starn Over Silt nNa-24-18




Lock: [Mel Price (26R) Date: 03-03-95
ITEM — DESCRIPTION — Noteé: |
a. Observation Number 4 C.W. Rushing
b. Tow Type Single
C. Number of Barges 1
d. Type of Entry Exchange
e. Upbound/Downbound Downbound
NO. [(EVENT CLOCK LAPSED |COMMENTS _
1. Bow Over Sill 09:38:58 |
2 - ‘ ; i :
i 00:00:15
3. Start Gate Closure
00:05:26
09:48:08
Begin Exit 09:51:35
Tow Stern Over Sill




Lock:

Mel Price (26R)

Date:

03-03-95

ITEM

~DESCRIPTION

Notes:

Observation Number

5

Phyllis

Tow Type

Double

Number of Barges

15

Type of Entry

Turmback

olalo[ol®

Upbound/Downbound

EVENT

Downbound

CLOCK

ELAPSED

COMMENTS

—IBow Over &

10:07:02

TRrstCatin.

00:05:56

Second Cut Loose

10:22:02

10:24:16

00:05:22

End Fill/lEmpty

00:00:35

First Cut Begins Exit

10:35:22|:

00:00:09

10:42:43].

Second Cut Bow Over Gate ;

Second Cut Clear of Gate 0%

7

Start Gate Closure —

78.

Gate Closed

79,

End Fill/ﬁmpty —

T 1108 03]

Gate Recessed 7'

50,

T ':11 1013'

37,

11 10 36 &

Second Cut Beglns Exlt

00:05:08]_

22.

111544' :

Tow Stern Over Sli!

23.

Cuts Bump together

11:19:55

‘1‘00:'04:1 1 ,.




12:01:55(

Mel Price (26R) .- Date: 03-03-95
—DESCRIPTION |~ 7| o
a. Observation Number 6 Ruth Brent
b. Tow Type Knockout
C. Number of Barges 2 1+1
d. Type of Entry Exhchange
e. Upbound/Downbound Upbound
NO. [EVENT CLOCK |ELAPSED |COMMENTS .
1. Bow Over Sill

00:00:12

00:05:40

End Fill/Empty

00:00:16

Begin Exit

Tow Stern Over Sill




03-03-95

Lock:

Mel Price (26R)

Date:

TEM

DESCRIPTION

thes:

Observation Number

7

Decatur Lady

Tow Type

Double

Number of Barges

15

3x3, 3x2

alo[olm

Type of Entry

Exchange

®

s Z

13:01:18

: Upbound/Downbound Downbound
Q. |EVENT CLOCK |ELAPSED |COMMENTS

Bow Over Sill

Second Cut Loose

Start Gate Closure

00:02:58

Gate Closed

End Fill/Empty

00:02:10

Gate Recessed

First Cut Begins Exit

00:07:05

Helper Boat

First cut Stern Over Gate T

Start Gate Closure

00:03:01

Gate Closed

00:02:15

Gate Recessed

W

ver- Gate

Second Cut Clear of Gate

Gate Closed

(ate Recessed

~14:00.07]

. Set':'ond-Cut “Beginé Exit

14:0030] -

~00:06.14]

' fow Stern Over.éiﬁw

TA0644 T
: 00:03.18

Cuts éump-tdééther

741002




Lock Mel Pnce (26R) Date 03-03-95
ITEM DESCRIPTlON e Notes
a. Observation Number 8 Kevin Michael
b. Tow Type Double
c. Number of Barges 15 3x3, 3x2
d. Type of Entry Turnback
e. Upbound/Downbound Downbound
EVENT CLOCK [|ELAPSED |COMMENTS
Bow Over Sill :

FrstCutin

00:02:14

Second Cut Loose

Seconct Cut Clear o_f Gate 7

00:00:31

Start Gate Closure

00:05:17

00:00:41

14:42:23

H'elj}e'r' Boat

00:00:06

Start Gate Closure

14:50:29

00:02:58

1453557

End FilllEmpty

14:58:40

"|Gate Recessed

Second Cut Bow Over Gete

Second Cut Clear ofGate '

Start Gate Closure —

8. |Gate Closed 1T 15; 11 56’

19, End FllllEmpty =

20, Gate Recessed " ='15:19:36

27 Second Cut Beglns Exit 15:20:C4 e L
= — | 000457
22, Tow Stem Over SIH 15:25:01] =+ ’
23. Cuts Bump together 15:27:18




Downbound

Lock: [Mel Price (26R) Date: 03-08-95

ITEM DESCRIPTION . Notes:

a. Observation Number 1 Charles W. Clark
b. Tow Type Single .

C. Number of Barges 1

d. Type of Entry Exchange

e.

Upbound/Downbound

EVENT

COMMENTS

Bow Over Sill

Start Gate Closure

00:05:11

End Fill/Empty

00:00:37

Begin Exit




Lock: [Mel Price (26R) Date: 03-08-95
TTEM DESCRIPTION Notes.

a. ‘Observation Number 2 Renee G.

b. Tow Type Double

C. INumber of Barges 15 3x3, 3x2

d. Type of Entry Tumback

e. Upbound/Downbound Downbour

NO. |EVENT CLOCK |ELAFSEL [LUNMMENID
1. Bow Over Sill 08:13:46

00:03:07

Second Cut Loose

08:24:17

00:01:28

Start Gate Closure

End Fil/Empty

First Cut Begins Exit

Helper Boat

First cut Stern Over Gate

Start Gate Closure

Gate Closed

7 Enci F;I[lEmpty

Gate Recessed

Second Cut Bow Over Gate

Second Cut Clear of Gate

Gate Closed

09:03:46

20.

Gate Recessed

051110

Second Cut Begins Exit

09:1"1 ;47 e

Tow Stern Over S|II '

05 16:30]

00:04:43 — :

Cuts Buﬁl;.-.tb.c-!éfher

. | 000342
09:20:120 7




Lock:

Mel Price (26R)

-1 Date:

03-08-95

ITEM

DESCRIPTION

Notes:

Observation Number

3

Lydia E. Campbell

Tow Type

Double

Number of Barges

6

2x2, 2X1

Tlolo|o|o

Type of Entry

Turnback

Upbound/Downbound

EVENT

Downbound

CLOCK

COMMENTS

~[Bow Over Sl

_ 09:32:587

FirstCutin__

Second Cut Loose

Start Gate Closure

End Fil/Empty

SR

First Cut Begins Exit

09:59:24

<._:_ut Stern Over Gaté” T

1.

Start Gate Closure

Qgte VCIosed

—10.09.03

End FillEmpty

Second Cut Bow Ovef Gate =

l g Second Cut Clear Of Gate : :

7.

Start Gate Closure

00:00:01]

Gate Closed

18.

00:05:09

19,

End Fill/Empty

00:02.12]

0.

Gate Réﬁeéged —

Z1.

'Seco"nd Cut I?'{egi'n‘s EXIt

1 '07:35:2“1“

0000471

00:05:08

ZZ.

Tow Stern Over Sill

10:40:29

—00:03:48

23.

Cuts Bump together

10:44:17 |+




Lock Mel Pnce (26R) ' S “[Date: 03-08-95

ITEM DESCRIPTION = - -f Notes:

a. Observation Number 4 Jack D. Wofford

b. Tow Type Double

C. Number of Barges 12 3x2, 3x2

d. Type of Entry Turnback

e. Upbound/Downbound Downbound

NO. |EVENT CLOCK |ELAPSED |COMMENTS

1. Bow Over Sill 10:54:13 e P S
00:03:33

[First Cut In

Second Cut_ _l__oose _1 1:00:24

00:01:38

Second Cut Clear of Gate 11:02:02

00:02:57

00:02:12

Gate Recessed

Helper Boat

10.  [First cut Stermn Over Gate 1119:29]

00:03:00]

Gate Closed 11:22:40

00:02:13]_

11:29:32/:

00:01:56

00:04-17

Second Cut Clear of Gate 11:35:45]

00:00:21

Start Gate Closure

18. Gate Closed

19 End FIII/Empty'

20. Gate Recessed — '1'1_ 4630

00-00-36 |

31 [Second CutBeglns Ext | 1747 06

000414 '

22 Tow Stem Over Srll 11:51: 20 L
' ' 00 02 52

23 | Cuts Bump together 1 1:54:12




Lock: [Mel Price (26R) Date: 03-08-95
TTEM|  DESCRIPTION Notes:
a. Observation Number 5 Eddie Waxier
b. Tow Type Single
C. Number of Barges 4 2x2
d. Type of Entry | Turnback
e. Upbound/Downbound [Downbound
NO. [EVENT CLOCK {ELAPSEL
Bow Over Sill 12:03:34 [ i

00:02:48

Entry Complete

7 Start Gate Closure

(Gate Closed

End Fill/Empty

Gate Recessed

00:00:29

[Tow Stern Over Sili




Lock: TMel Pnce (26R) : ' Pate: 03—08—955

ITEM DESCREPTION SR : Noteg,

a. Observation Number 6 Herman Pott
b. Tow Type Double

C. Number of Barges 15 3x3, 3x2

d. Type of Entry Turnback :

e. Upbound/Downbound Downbound

NO. |EVENT : CLOCK |[ELAPSED |CC

1 Bow Over Sill 12:33:01 ; il

00:07:13

First Cut In

" _0_0:04:56

Second Cut Loose 12:45:10

Cut Clear

00:00:06

Start Gate Closure 12:46: 2255

00:05:13

00:04:36

00:02:13

00:00:37

Start Gate Closure

Gate Closed

00:05:15

9. |End FlFEmply | 132658

20 Gate Recessed [ 1331 i : ]
- N e 00:00:33

21, Second Cut Beglns Ex:t — 13:31:43

000352

22. Tow Stern Over SIH T 133535 R Rt
B 00:02:46
23. Cuts Bump together 133827 i . !




Lock: [ Mel Price (26R) Date: 03-08-95

ITEM DESCRIPTION Notes:

a Observation Number 7 Clolinger

n. Tow Type Single

C. Number of Barges |

d. Type of Entry Turnback

e. Upbound/Downbound Downbound

NO. ‘E\LENT CLOCK |.,_| ARSEN ICOMMENTS |

1. Bow Over Sill

13:50:28

End FilllEmpty

Gat__e‘ Re_c_eg__ls_ed 13:57:51}

Begin Exit

Tow Stern Over Sill




| Date:
‘-,::‘ [

03-08-95

Lock | Mel Price (26R)

R i e g g A

TTEM T DESCRIPTION

7 Noté'é:

a. Observation Number 8 Sarah Elizabeth
b. Tow Type Double

C. Number of Barges 15 3x3, 3x2

d. Type of Entry Turnhack

(U]

O. |EVENT

} Upbound/Downbound | Downbound

CLOCK

12

Bow Qver Sill

_1411:27

FirstCutin___

— 1 4: 1 6:44

—[Second Cut Loose

14:20:50

Second Cut Clear of Gate

14:22:24}

Start Gate Closure

00:02:58

Gate Closed

[End FillEmpty

- 00:02:11

Gate Recessed

First Cut Begins Exit

Helper Boat

End FillEmpty

ga_i_te Recessed

Second Cut Bow Over Gate

Second Cut Clear of i(Gate

Start Gate ¢

Gate Closed

Gate Recessed -

Second Cut Begins Exit

Tow Stemn Qver Sill

Cuts Bump together




03-09-95

: [Mel Price (26R)

DESCRIPTION Notes:
a. Observation Number 1 Floyd H. Blaske
b. Tow Type Double
C. Number of Barges 15 3x3, 32
d. Type of Entry Turnback
e. Upbound/Downbound Downbound
NO. [EVENT _ CLOCK COMMENTS
1 Bow Over Sill ' 06:37.00 e :

—{First Cut In ~|NotObserved.

=% Not.Observed:

Second Cut Loose

-+ INot-Observed:

| Not:Observed:

Start Gate Closure

= | 00:05:15
End Fill/Empty 06:58:59|

07:01:38;

First Cut Be_gins Exit

Helper Boat

00:00:02] .

Start Gate Closure 07:09:22|:

End Fill/Empty

Second Cut Bow Over Gate

Start Gate Closure

00:05:14

End Fill/Empty

00:00:27

Second Cut Begins Exit 07:36:54

00:03:46

23.  |Cuts Bump together 07:45:22} %




Lock: [Mel Price (26R) 03-09-95

TEM DESCRIPTION

Bow Qver Sili

a. Observation Number William C. Norman

b. Tow Type Double

C. Number of Barges 12 3x2, 3x2

d. Type of Entry _Tumback '
e. Upbound/Downbound Downbound

NO. |EVENT S CLOCK |ELAPSED |COMMENTS

00:06:33]

First Cut In

| Second Cut LOOSG

00:01:51

Second Cut Clear of Gate

00:02:59

Gate Closed 08:08:57

Gate Recessed

Helper Boat

? 10. [First cut Stem Over Gate 08:23:15

Gate Closed

Gate Recessed

Second Cut Clear of Gate

18. Gate Closed

00:02:12

Gate Recessed

pliitle g

00:06:18

Tow Stemn Over Siil

Cuts Bump together 09:02:25}:




IDate: 03-09-95

Mel Price (26R)

______ DESCRIPTION
Observation Number _ 3 Davy Crockett
Tow Type Single
Number of Barges 2 1+1
. Type of Entry Tumback
) Upbound/Downbound Downbound
NO. |EVENT CLOCK |ELAPSED |COMMENTS
1. Bow Over Sill 1127}

00:02:58

Entry Complete

00:02:59

09:17:48|..

00:02:12

09:25:13

Gate Recessed

00:00:26

Begin Exit

Tow Stem Over Sill

7



: [Mel Price (26R) 03-09-95

DESCRIPTION :
a Observation Number - 4 Daniel Webster
b. Tow Type Doubie
C. Number of Barges 15 3x3, 3x2
d Type of Entry Exchange
e Upbound/Downbound Upbound
NO. |EVENT CLOCK |ELAPSED [COMMENTS
1 Bow Over Sill 9:59:20x

00:07-54

First Cut In

00:05:22

Second Cut Loose

Second Cut Clear of Gate

Start Gate Closure

Gate Closed

End Fil/Empty

Gate Recessed

First Cut Begins Exit

00:04:35{Helper Boat

% 10. First cut Stermn Over Gate

Start Gate Closure_

Gate Closed

e 00:02:11
10:40:27

00:05:45

00:03:00

18. Gate Closed 10:51:23

Gate Recessed 10:58:25

Cuts Bump together

Tow Startéﬁﬁ

00:02:29




03-09-95

Lock: |Mel Price (26R) |Date:

TTEM

a. Observation Number Charlotte ]
b. Tow Type Single

c Number of Barges 2 2x1

d. Type of Entry Exchange

e. Upbound/Downbound Downbound

NO. |JEVENT CLOCK |JELAPSED |COMMENTS

1 Bow Over Sill :32:22|

00:00:37

- 00:03:03

Tow Stern Over Sil 11:48:33




Mel Price (26R)

Date:

DESCRIPTION

a. Observation Number . 6 Cooperative Vanguard
b. Tow Type Double

C. Number of Barges 15 3x3, 3x2

d. Type of Entry Fly

e. Upbound/Downbound Downbound

EVENT CLOCK {ELAPSED [COMMENTS |
Bow Over Sill . 15:16:451:

=22

00:06:31

First Cut In

Second Cut Léoéé — 1535:14

15:26.35

Second Cut Cieaf of Gate

Start Gate Closur-e

6 Gate Closed 15:29:43

End FillEmpty

Gate Recessed 15:37:12

First Cut Begins Exit

% . First cut Stern Over Gate

Start Gate Closure

Gate Closed

End Fill/Empty

QGate Recessed

00:02:23

16:03:25

16:06:47 |

00:05:13

00:02:12

16:14:12|

00:00:47

it

00:14:53




R

: [Mel Price (26R)

03-10-95

DESCRIPTION

NoEés: —

a. Observation Number 1 Conti-Ariie
b. Tow Type Double
c. Number of Barges 16 3x3, 3x2+1
d. Type of Entry Turnback
e. Upbound/Downbound Upbound

EVENT CLOCK |ELAPSED |COMMENTS .

Bow Over Sill 06:50:22 558 =

e 00:11:40

First Cut In 07:02:02 sl

R e i 00:02:22

Second Cut Loose 07:04:24 il

Second Cut Clear of Gate

07:06:14

Start Gate Clos(x;e

07:06:25

Gate Closed

07:09:26=

End Fill/Empty

First Cut Begins Exit

Helper Boat

Start Gate Closure

Gate Closed

00:05:15

End FilVEmpty

Gate Recessed

Second Cut Clear of Gate

Gate Closed

End FilVEmpty

Gate Recessed

Second Cut Begins Exit

Cuts Bump together




= -|Date: 03-10-95

ITEM DESCRIPTION

Nc.ﬁes:'

1 InhAatind/Nownha in
UPUUU| Tld A W ETL I Wl Wl

EVENT

1 Inhoiind
N Pw\‘\ll el

CLOCK

a. Dbservation Number 2 Marvin E. Norman

b. Tow Type Double

C. Number of Barges 10 2x3, 2x2 i
d. Type of Entry Tumnback ]

Bow Over Sill

08:10:46

First Cut In

Seco}id Cut Loose

63:24:41'

Second Cut Clear of Gate

Start Gate Closure

Gate Chl'osed '

End Fill/

First Cut Begins Exit

Start Gate Closure

End Fil/Empty

Second Cut Bow Over Gate

08:55:10

Start Gate Closure

09:01:57

00:00.08

00:03:00

End Fill/Empty

09:09:41

00:02:13

00:00:39

Second Cut Begins Exit

09:12:33

23. |{Cuts Bump together

09:22:25




03-10-95

: [Mel Price (26R)

~ DESCRIPTION
Observation Number 3 Robert Y. Love
Tow Type Single
Number of Barges 2 1+1

Type of Entry Tumback Knockout (Tow only)

e: Uiboundlf)ownbound i

EVENT ELAPSED [COMMENTS
Bow QOver Sill '

Entry Complete

Start Gate Closure —

Gate Closed

End Fil/Empty

Gate Recessed

e

Begin Exit

8. Tow Stern Over Sill




Lock:

Mel Price (26R)

ITEM

DESCRIPTION

a. Observation Number Herman Pott
b. Tow Type Double
C. Number of Barges 15 3x3, 3x2
d. Type of Entry Tumback
e. Upbound/Downbound Upbound
EVENT CLOCK |[ELAPSED MM
Bow Over Sill 10:13:33

First Cut In

102310

00:05:57

Gate Closed

Gate Recessed

:22|Helper Boat

First cut Stern Over Gate

Gate Closed

Gate Recessed

Second Cut Clear of Gate

Gate Closed

11:10:24

Gate Recessed

11:17:18

Tow Stern Over Sill

11:22:20

00:01:59




Lock:

Mel Price (26R)

Date:

03-10-95

Notes: |

DESCRIPTION

a. Observation Number (Clyde Butcher
b. Tow Type Double
C. Number of Barges 15 3x3, 3x2
d. Type of Entry Turmnback
e. Upbound/Downbound Upbound

EVENT CLOCK |ELAPSED |COMMENTS

Bow Over Sl :36:

First Cut In

Gate Closed

Gate Recessed

Helper Boat

00:02:59

Gate Closed

00:02:15

20,

Gate Recessed

Tow Stern Over Sill

Cuts Bump together




03-10-95

Lock: |Mel Price (26R)
TTE PTIO

Observation Number 6 Frank Stegbauer
Tow Type Single L

Number of Barges 3 Chemical

Type of Entry Turnback Set Over
Upbound/Downbound Upbound

EVENT ELAPSED [COMMENTS
Bow Over Sill

First 2 barge_s in 'atm:1i2.58.32

Entry Complete 7'”

130735

130751

StartGate C'Ibsurre -

4 Gate Closed — 131049

Gate Recessed
00:00:45

‘I'E'!egir'l‘ Exit

Tow Stern Over Sill




03-10-95

Mel Price (26R)

TTEM DESCRIPTION

a Observation Number 7 Ardyce Randall
b. Tow Type Double

C. Number of Barges 16 ‘ 3x3, 3x2+1

d Type of Entry Turmnback

~—00:02:11

00:03:46|Helper Boat

Start Gate Closure

00:02:58

00:05:186

End FillEmpty 14:10:46

00:01:02

Second Cut Bow Over Gate 14:13:57

00:00:27

Start Gate Closure 14:19:32

End Fill/Empty 14:27:15

14:29:51

23. {Cuts Bump together - 14:36:06




Lock:

03-10-95

Mel Price (26R)

o

CLOCK

IT Notes:

a. Observation Number 8 Eddie Waxler
b. Tow Type “ Single

C. Number of Barges 3

d. Type of Entry Tumback Setover

e. Upbound/Downbound Upbound

COMMENTS

- 00:08:15

00:02:58]

Gate Closed

End Fill/Empty

00:02:15

Gate Recessed

- 00:05:26

Tow Stemn Qver Sill

15:10:42:




Date: 03-13-95

Lock: Mel Price (26R)

DESCRIPTION
a. Observation Number 1 R ose-M
b. Tow Type Double
C. Number of Barges 9 3x3, Tow
d. Type of Entry _Tumback
e, Upbound/Downbound Downbound
EVENT CLOCK |ELAPSED |COMMENTS
Bow Over Sill 06:46:42

00:09:15

First Cut In

06:55:57

—06:56.16

00:00:14

06:58:30

00:03:00

Helper Boat

First cut Stern Over Gate

Gate Closed

Gate Recessed

Gate Closed

lecessed

Second C Begins Exit

Tow Stern Qver Sill




Mel Price (26R)

Date: 03-13-95

iT DESCRIPTION Notes:

a. Observation Number Frank Stegbauer
b. Tow Type Single '

c. Number of Barges _ 3

d. Type of Entry _Tumback

e. Upbound/Downbound Downbound

NO. |EVENT CLOCK |ELAPSED |COMMENTS

1. Bow Over Sill

07:52:57

Entry Complete

Start Gate Closure

00:05:16

End Fill/Empty

Begin Exit

00:04:26




Mel Price (26R)

TTEM

DESCRIPTION
3L Observation Number 3 De LaSalle
k). Tow Type Double
<. Number of Barges 14 2+3+3, 3x2
d. Type of Entry Turnback
e. Upbound/Downbound Downbound

. |EVENT CLOCK |ELAPSED JCOMMENTS

Bow Over Sill

To=

~00:07:25

First CutIn

00:03:23

Second Cut Loose_

Second Cut Clear of Gate

00:00:06

Start Gate Closure

Gate Closed

00:05:23

Gate Recessed

10.

First cut Stem Over Gate

00:00:02

Gate Closed

00:02:12

Gate Closed

00:05:20

Gate Recessed

00:00:47

Tow Stern Over Sill

' Eats ump Eégethér

00:42:32] ¢

00:03:38




: |IMel Price (26R)

T e aremin oy mls
1TUNivacn

DESCRIPTION
a. Observation Number 4 Evey-T
b. Tow Type Doubie
c. Number of Barges 15 3x3, 3x2
a.

00:05:23

Gate Recessed

00:00:09

First Cut Begins Exi

00:08:11

Helper Boat

First cut Stem Over Gate

Start Gate Closure

00:02:59

End Fill/Empty

Gate Recessed

00:02:18

Second Cut Bow Over Gate

Second Cut Clear of Gate

00:03:01

00:02:14

Second Cut Begins Exit

Cuts Bump together

00:12:32

X Tow Starts Exit

045




Mel Price (26R)

03-13-95

DESCRIPTION

a. Observation Number 5 Brother Collins
b. Tow Type Double

C. Number of Barges 16 3x3, 3x2+1

d. Type of Entry Exchange

@®

=2

Bow Over Sill

: Upbound/Downbound Upbound
0. |EVENT CLOCK |ELAPSED [COMMENTS '

12:03:22]. =

First Cut in

121113

.00:07:30 -

Second Cut Loose

12:18:45 TR m

Second Cut Clear of Gate

12:20:39] =

Gate Closure

135042 7

Gate Closed

12:23:4é

Tow Stern OVer Sill

00:03:51




: |Mel Price (26R)

03-13-95

DESCRIPTION

EVENT

a. Observation Number 6 Melody Golding
b. Tow Type Single

C. Number of Barges __ 4 2x2

d. Type of Entry Tumback

e. Upbound/Downbound Upbound

Bow Qver Sill

Entry Complete '-

Start Gate Ciosure

Gate Closed

13:45:36

00:00:10

QQ:Q6:26

Tow Stern Over Sill

13:52:12




- [Mel Price (26R)

03-13-95

BESCRIPTION
a. Observation Numbef 7 Daniel Webster
b. Tow Type Double
c. Number of Barges 14 2+3+3, 3+2+1
d. Type of Entry Tumback
e. Upbound/Downbound Upbound
NO. I{EVENT CLOCK |ELAPSED |COMMENTS
1 Bow Over Sill 14:(__)5:?9_

00:14:41

Came in at an angle, took more tim

First Cut In

14:20:10

Second Cut Ldéée —

Second Cut Clear of Gate

Start Gafe Closure

Gate Closed

00:06:43

End FlVEmpty

Gate Recessed

First Cut Begins Exit

Helper Boat _

First cut Stem Over Gate

14:45:51

Start Gate Closure

End FilVEmpty

Gate Recessed

Second Cut Bow Over Gate

Second Cut Clear of Gate

Start Gate Closqfé

Gate Closed

End FilVEmply

Second Cut Begins Exit

Tow Sterr_l Qver Sl" '

00:02:38

15:25:18].+%




Lock:

Mel Price (26R)

03-14-95

TTEM

DESCRIPTION

a Observation Number 1 Gordon Jones
b. Tow Type "~ Double '

C. Number of Barges 15 3x3, 3x2

d Type of Entry . Fly

e: Upbound/Downbound Downbound |
0. |EVENT CLOCK |ELAPSED COMMENTS

C1=l2Z

Bow Over Sill

08:54:41

00:08:36

00:01:27

00:00:03

00:00:21

H‘e}ipe‘r Bpat

00:00:10

(0:03:00

Gate Closed

End FillEmpty

Gate Recessed

Second Cut Bow Over Gate

it Clear of Gate _

Start Gate Closure

End Fill/Empty

Gate Recessed

Second Cut Begins Exit

09:53:33

Cuts Bump togethef

23.

Tow Starts Exit

10:04:34|




03-14-95

DESCRIPTION

a. Observation Number 2 R.W. Naye
b. Tow Type Single

c. Number of Barges 7 3x2+1

d. Type of Entry Tumback

e. Upbound/Downbound Downbound

NO. |[EVENT CLOCK |ELAPSED |COMMENTS
1. Bow Over Sill 10:13:27F;

00:06:57

Entry Complete

10:20:24|:

00:02:59

00:05:16

Tow Stern Qver Sill




Lock [Mel Price (26R) ‘| Date: 03-14-95
[TEM DESCRIPTION Notes “”
a. Observation Number 3 Ruth D. Jones
D. Tow Type Double
C. Number of Barges 15 3x3. 3x2
d. Type of Entry Turnback |
e. Upbound/Downbound Downbound
EVENT CLOCK |cLAFOEU JuuvIvVIEN 1D
Bow Qver Sill 10:48:45

00:05:23

First Cut In

Secand Cut Loosé

‘ Second Cut Clear of Gate

Start Gate Closure

Gate Closed

End Fil/Empty

Gate Recessed

First cut Stern Over Gate

Start Gate Ciosure

Gate Closed

End Fill/Empty

TS 2

“[Gate Recessed

00:00:22

Second Cut Begins Exit

Tow Stern Over Sill

1 1:48:49

Cuts Bump together

11:51:39

00:02:50




DESCRIPTION

Fied Y in ol

EVENT

a. Observation Number 4 Ginny Stone
b. Tow Type Single

c. Number of Barges 3 —3x2

d. Type of Entry Tumback

e. Upbound/Downbound Downbound

Bow Over Sill _

Entry Complete

~|Begin Exit

Tow Stermn Over Sill




Lock: | Mel Price (26R) Date: 03-14-95

TTEM "DESCRIPTION Notes:

a. Observation Number 5 Grand Tower (COE)
b Tow Type Single

C. Number of Barges 1 Crane Barge

d. Type of Entry Exchange

e Upbound/Downbound Upbaund

NO. | EVENT CLOCK (ELAPSFD JCOMMENTS .

1 2:26:40 1

1 | BOW Over Sill

00:00:43]

12:27.23

Entry Complete

~00-00:21]

1227.44

12:30:45] 7 -

00:03:01

00:02:15

Tow Stern Over Sill




Mel Price (26R)

1Date: 03-14-95

No{é's:'

DESCRIPTION
a Observation Number American Beauty
b. Tow Type Double
c. Number of Barges 15 3x3, 3x2
d. Type of Entry Exchange
e. Upbound/Downbound Downbound .
NO. |EVENT CLOCK |ELAPSED {COMMENTS
1 |Bow Over Sill 12:45:09 s iR

00:06:07

First Cut In

00:02:50

Second Cut Loose

Second Cut Clear of Gate

Start Gate Closure

Gate Closed

- 00:02:10

Gate Recessed

First Cut Begins Exit

Helper Boat

00:00:01

Start Gate Closure

Gate Closed

Gate Recessed

Second Cut Bow Over Ga

00:05:43

Second Cut Clear of Gate

Start Gate Closure

00:02:59

00:05:09

End FilVEmpty

Gate Recessed

00:00:35

Tow Stern Qver Sill

MiCuts Bump together




Lock: [Mel Price (26R) - [Date: 03-14-95

ITEM DESCRIPTION T Notes:

a. Observation Number 7 Joyce Hale
b. Tow Type Double

C. Number of Barges 15 3x3, 3x2

d. Type of Entry Tumback

e. Upbound/Downbound Downbound

EVENT

EVE CLOCK |ELAPSED |[COMMENTS
Bow Over Sill 07-38 1+

50:05:01

First Cut In

e 00:04:02

1411041 |0 i ] e

S 00:01:19
14:13:.00| - wmi o

Second Cut oo;é -

Second Cut Clear of Gate

Start Gate Closure

Gate Closed

14:23:31

End Fill/Empty

~ 00:02:13

14:26:18

First Cut Begins Exit

Helper Boat_

cut Stem QOver Gate

00:00:08

Start Gate Closure 14:33:31

| Gate Closed 14:36:291:

00:06:53

13. End Fill/Empty

Gate Recessed 14:45:36

00:02:12

14:52:05{:

00:00:09

00:03:26

T e -

Gate Closed 14:55:40|

Gate Recessed 15:03:08 | i

Second Cut Begins Exit

Tow Stern Over Sill

Cuts Bump together




Short Form

1. Approach

2. Gate (Close)

3. Empty

4. Gate (Open)

5. Exit

Long Form

1. Entry

2. Gate (Close)

3. Empty

4, Gate (Open)

5. First Cut (Remove)
6. Gate (Close)

7. Fil

8. Gate (Open)

9. Second Cut (Enter)
10. Gate (Close)

11.  Empty

12. Gate (Open)

13. Exit

Bow Qver Sill - Entry Complete
Entry Complete - Gate Closed
Gate Closed - End FillEmpty
End FillEmpty - Gate Recessed

Gate Recessed - Tow Stern Over Sill

Bow Qver Sill - Second Cut Clear of Gate
Second Cut Clear of Gate - Gate Closed
Gate Closed - End Fil/Empty

End FilllEmpty - Gate Recessed

Gate Recessed - First Cut Stern Over Gate
First Cut Stern Over Gate - Gate Closed
Gate Closed - End Fill/Empty

End FillEmpty - Gate Recessed

Gate Recessed - Second Cut Clear of Gate
Second Cut Clear of Gate - Gate Closed
Gate Closed - End Fill/Empty

End Fill/Empty - Gate Recessed

Gate Recessed - Tow Stern Over Sill



Bow Over

Sil | Complete | Total
0B.00; T DY 4B D00

2 #2 09:22:34 09:25.34 00:03:00
3(02-28-95 |#4 13:54:15 13:59:31§ 00:05:16
4{03-01-95 (#1 08:52:20 09:05:15 00:;
5{03-02-95 |#1 06:52:24 06:53:35} 000
6 #4 11:13:04 11:13:32 00.00:28
7 #6 13:20.03] 00:02:0
8103-03-95 |#2 08:24:32}; :08
9 #3

10 #4

11 : #6

12]03-08-95 |#1

13 #5

14 #7

15[{03-09-95 [#3

16 #5

17{03-10-95 |#3

18 #6

19 #3

20103-13-95 |#2

21 #6

22103-14-95 [#2

23 #4

24 #5

Totals

Average 00:05:17



“Entry Gate ki
Complete Closed Total
27- AT ; -15:02 Jegm 03
2 #2 09:25:34 1 09:28:42 jp
3|02-28-85 [#4 13:59:31 14:.02:39
4103-01-95 |#1 09:05:15 %] 09:08:33 ‘
5103-02-95 |#1 06:53:35 s 06:56:52 i
6 #4 11:13:32 888 11:17:04 :
7 #6 13:22:06 8 13:25:42
8)03-03-95 [#2 08:33:11 5 08:36:30
9 #3 09:08:56 09:12:08
10 #4 09:40:29dE 09:43:42];
11 #6 12:15:33 12:18:44
12]03-08-85 [#1 07:44:41 | 07:47:44
13 #5 12:06:22[% 12:09:42
14 #7 13:47:34 13:50:28
16103-09-95 |#3 09:14:25 09:17:48E
16 #5 11:34:04 11:37:24
17]03-10-95 |#3 09:43:24 09:46:29
18 #6 13:07:35 13:10:49
19 #8 14:54:23 | 14:57:29
20]03-13-85 |#2 07:59:42 |8 08:03:04 |&%
21 #6 13:32:10 13:35:21
22({03-14-95 |#2 10:20:24 10:23:43
23 #4 12:08:25F 12:11:52
24 #5 12:27:23 12:30:45 -03:
Totals 20:30:02 21:48:16 01:18:14]
Average 00:03:16




Gate End
Closed Total
[ A02-77- 08150 D0:05:

2 #2 09:28:42¢ 00:05:30
3]02-28-95 |#4 14:02:39 00:05:31
4103-01-95 [#1 09:08:33 3 00:05:39
5103-02-95 |#1 06:56:52} 00:05:22
6 #4 11:17:04 |2 00:04:46
7 #6 13:25:42f; 00:07:54
B8|03-03-95 |#2 08:36:3018 00:04:41
9 #3 09:12:08 00:04:48
10 #4 09:43:42[4 00:05:26
11 #6 00:05:40
12]103-08-95 [#1 00:05:11
13 #5 00:05:13
14 #7 00:05:10
15[/03-09-95 [#3 00:05:13
16 #5 00:05:18
17(03-10-95 |#3 00:04:46
18 #6 :10: 00:04:39
19 #8 14.57:29 2| 00:05:14}
20[03-13-95 |#2 08:03:04 & d 00:05:16
21 #6 13:35:21 ¢ 00:08:01
22103-14-95 |#2 10:23:43 | 00:05:16
23 #4 12:11:52 00:05: 11}
24 #5 12:30:45 00:04:59

Totals 21:48:16 02:08:5

Average 00:05:25




Total

-7 - 08:20: - 00020
2 #2 09:34:12 00:01:58
3102-28-95 [#4 14:08:10 { 00:02:10
4103-01-95 [#1 09:14:12 00:02:13
5]03-02-95 |#1 07:02:14 00:02:10
6 #4 11:21:50 00:02:09
7 #6 13:33:36 00:02:55
8103-03-95 |#2 08:41:11 00:02:13
g #3 09:16:56 00:02:13
10 #4 09:49.08 00:02:09
11 #6 12:24:24 00:02:14
12|03-08-95 [#1 07:52:55 00:02:10
13 #5 12:14:55 00:02:10
14 #7 13:55:38 00:02:13
15]03-09-95 [#3 09:23:01 00:02:12
16 #5 11:42:42 00:02:11
17103-10-95 [#3 09:51:15; 00:02:13
18 #6 115; 00:02:15
19 #8 00:02:15
20(03-13-95 [#2 08:08:20} 00:02:14
21 #6 13:43:22 00:02:14
22|03-14-95 [#2 10:28:59 00:02:13
23 #4 12:17:03 00:02:13
24 #5 12:35:44 § 00:02:15|

Totals 3:58:1 00:53:
Average 00:02:13



Total

~ 00:03:10
2 00:04:15
3]02-28-95 |#4 00:03:43
4103-01-95 {#1 00:06:22
5030295 |#1 00:02:34]
6 #4 00:01:53
7 #6 00.02:08
8|03-03-95  |#2 :43:248 00:06:32
g #3 09:15:09 00:05:09
10 #4 09:51:17 00:02:24
11 #6 12:26:38 00:09:28]
12]03-08-95 |#1 07:55.058 00:03:54
13 #5 12:17:05& 00:03:20
14 #7 13:57:51 00:02:18
15103-09-95 |#3 09:25:13 00:02:18
16 #5 11:44:53 ] 00:03:40
17]03-10-95 {#3 09:53:28 00:07:15
18 #6 13:17:43 00:06:26
19 #8 00:05:44
20103-13-95 [#2 00:04:53
21 #6 00:06:36
22(03-14-95 [#2 00:04:50
23 #4 00:04:48
24 #5 00:00:12
“Totals 01:43:52

Average

00:04:20



2nd Cut

Bow
Over S

OREVE

2 #4 .09

3 #5 15:27:1 00:10:39

4({02-28-95 |#1 08:43:56 00:12:43

5 #2 10:00:18 00:15:22

6 #3 11:19:16 00:15:32

7 #5 14:43:14 g 00:13:.08

8|03-01-85 (#2 09:35:28 1 00:16:20

) #3 10:47:48|] 00:10:42
10 #4 14:05:25 00:09:38
11{03-02-85 |#2 08:46:03 00:12:21
12 #3 10:05:32 00:12:39
13 #5 11:49:02 1 00:10:56
14 #7 14:15:37 0G:09:26
15 #8 15:23:23 00:16:01
16{03-03-95 |#1 06:59:53 00:13;28
17 #5 10:07:02 00:17:00
18 #7 13:01:18 00:12:27
19 #B8 14:21:03 00:09:41
20]03-08-95 [#2 08:13:45 00:11:59
21 #3 09:32:58 00:14:48
22 #4 10:54:13 00:07:49,
23 #6 12:33:01 00:13:15
24 #8 14:11:27 00:10:57|
25103-08-95 [#1 00:00:00
26 #2 07:54:42 00:11:03
27 #4 09:59:20 00:15:20
28 #6 15.16:45 00:09:50
29]03-10-95 |#1 06:50:22 00:15:52
30 #2 08:10:461 00:15:42
31 #4 10:13:33 00:17:30
32 #5 11:36:20F 00:16:41
33 #7 13:36:17 [ 00:11:45
34)03-13-95 [#1 06:46:4 00:11:48
35 #3 08:32:03 00:12:22
36 #4 09:53:26 ¢ 00:16:46
37 #5 12:03:22 00:17:17
38 #7 14:05:29 00:21:27
39(03-14-95 [#1 54 00:11:46
40 #3 48:4 00:10:41
49 #6 00:10:59]
42 #7

otals

Average

00:12:46



00:03:03

0856 39 [k

j 00:03:11

2 24
3 41
4102-28-95 |#1 :59:
5 #2 10:15:40 10:18:50 00:03:10
6 #3 11:34:48 | 11:38:08 00:03:20
7 #5 14:56:22 |& 14:59:29 | 00:03:07
8103-01-95 [#2 09:51:48 09:54:59 00:03:11
9 #3 10:58:30 [T 11:01:42 00:03:12
10 #4 14:15:03 g  14:18:15 00:03:12
11103-02-95 |#2 08:58:24 488 09:01:36 00.03:12
12 #3 10:18:11 10:21:23 00:03:12
13 #5 11:59:58 | 12:03:07 00:03:09
14 #7 14:25:03 ¢ 14:29:26 00:04:23
15 #8 15:39:24F 15:43:33 00:04:09
16(03-03-95 |#1 07:13:21 07:16:26 | 00:03:05
17 #5 10:24:02F 10:27:14 00:03:12
18 #7 13:13:45 13:17:06 00:03:21
19 #8 14:30:44 14:34:14 y 00:03:30
20|03-08-95 [#2 08:25:45i% 08:28:53 00:03:08
21 #3 09:47:46 09:50:47 00:03:01]
22 i#4 11:02:021858H 11:05:08 00:03:06
23 #6 12:46:16 &35 12:49:20 00:03:04
24 #8 14:22:24 14:25:34 00:03:10
25(03-09-95 |#1 : 00:00:00
26 #2 08:05:45 [a 08:08:57 00:03:12
27 #4 10:14:40} 00:03:12
28 #6 15:26:35 [E2F 00:03:08
29|03-10-95 |#1 07:06:14 & 00:03:12{
30 #2 08:26:28 00:03:13
31 #4 10:31:03 10:34:15 00:03:12
32 #5 11:53:01 11:56:11} 00:03:10
33 #7 13:48:02 @k 13:51:10 00:03:08
34|03-13-95 |#1 06:58:30 07:01:31 00:03:01
35 #3 08:44:25 08:47:30} 00:03:05
36 #4 10:10:12 1% 10:13:21 00:03:09
37 #5 12:20:39 12:23:42 00:03:03
38 #7 14:26:56 14:30:08 =& 00:03:12
39103-14-95 |#1 09:06:27 09:09:29 00:03:02
40 #3 10:58:26 11:02:30 @888y 00:03:04
41 #6 12:56:08 12:59:10 00:03:02
42 #7 14:13:004 14:16:11 00:03:11
otals 15:49:31 18.01:43 02:12:12

Average 00:03:09



Gate End
R Closed FilllEmp Total
[ 7] 12:30:2 -35:40 = 0U05:18
2 14:24:33 14:30.08 H 00:05:35
3 15:41:01 15:46:40 ? 00:05:39
4 (8:59:50 09:04:52 00:05:02
5 10:18:50 10:23:56 00:05:06
6 11:38:08 11:43:14 00:05:06
7 14:59:29 15:04:55 il 00:05:26
8(03-01-95 |#2 09:54:59 09:59:53 i 00:04:54
8 #3 11:01:42 11:06:31 00:04:49
10 #4 14:18:15 14:22:56 4 00:04:41
11103-02-95 [#2 09:01:36 09:07:00 ] 00:05:24
12 #3 10:21:23 10:26:43 00:05:20
13 #5 12:03:.07 12:08:32 { 00:05:25
14 #7 14:29:26 14:34:22 00:04:56
15 #8 15:43:33 15:48:17 00:04:44
16(03-03-95 [#1 07:16:26 07:21:21 00:04:55
17 #5 10:27:14 10:32:36 00:05:22
18 #7 13:17:06 13:22:32 00:05:26
19 #8 14:34:14 14:39:31 00:05:17
20;03-08-95 [#2 08:28:53 08:34:01 00:05:08
21 #3 09:50:47 09:56:02 00:05:15
22 #4 11:05:08 11:10:24 00:05:16
23 H#6 12:49:20 12:54:33§ 00:05:13
24 #8 14.25:34 14:30:44 | 00:05:10
25103-09-95 (#1 06:53:44 06:58:59 00:05:15
26 #2 08:08:57 08:14:11] 00:05:14
27 #4 10:17:52 10:22:41 00:04:49
28 #6 15:29:43 15:35:01)3 00:05:18
29[03-10-95 [#1 07:09:26 07:14:14 00:04:48
30 #2 08:29:41 08:34:24 8 00:04:43
31 #4 10:34:15 10:38:54 |¢ 00:04:39
32 #5 11.56:111 12:00:54 00:04:43
33 #7 13:51:10§ 13:55:48 00:04:38
34103-13-95 |#1 07:01:31¢ 07:06:52 00:05:21
35 #3 08:47:30f 08:52:53 00:05:23
36 #4 10:13:21 10:18:44 00:05:23¢
37 #5 12:23:42 12:28:36 00:04:54
38 #7 14:30:08} 14:36:5 00:06:43
39(03-14-95 |#1 09:09:29} 09:14:41§ 00:05:12
40 #3 11:02:304 11:07:44 & .00:05:14
41 #6 12:59:108 13:04:26 | 00:05:16
42 #7 14:16:11 % 14:23:31} 00.07:20
Totals 00:55:27S& 04.3447 & 03:39:20
Average 00:05:13



End Gate |
R | FillEmp Recessed § Total
[ 1]02-27-95 [#3 :35:40 : 00:02:0
2 #4 14:30:08 00:02:02
3 #5 15:46:40 00:02:09
4(02-28-95 {#1 09:04:52¢ 00:02:15
5 #2 10:23:56 00:02:14
6 #3 11:43:14 00:02:14
7 #5 15:04:55); 00:02:15
8103-01-95 |#2 09:59:53F 00:02:09
9 #3 11:06:31f 00:02:16
10 #e 14:22:56 % 00:02:13
11]03-02-95 |#2 00:03:10
12 #3 00:02:12
13 #5 00:02:29
14 #7 00:02:12
15 #8 00:02:14
16[03-03-95 |#1 00:02:13
17 #5 0Q.02:111
18 #7 00:02:10
19 #8 00:02:11
20]03-08-95 [|#2 00:02:15
21 #3 00:02:13
22 #4 00:02:12
23 #6 00:02:12
24 #8 00:02:11
25]03-08-95 [#1 00:02:05
26 #2 14: 00:02:17
27 #4 10:22:41 B 00:02:14
28 #6 15:35:01 g 00:02:11
29103-10-95 [#1 07:14:14 1 00:02:14f
30 #2 08:34:24 00:02:15
31 #4 10:38:54 00:02:14
a2 #5 12:00:54 00:02:14}
33 #7 13:55:48 00:02:11
34]03-13-95 |#1 07:06:52 00:02:12
35 #3 08:52:53 00:02:11
36 #4 10:18:44 00:02:31
37 #5 12:28:36 00:02:15
38 #7 14.36:51 H 00:02:15
39(03-14-95 [#1 09:14:41 i 00:.03:03
40 #3 11:07:44 i 00:02:37
41 #6 13:04:26 00:02:10
42 #7 14:23:31 00:02:13
Totals 04:34:47] 01:35:18
Average 00:02:16




i ~ Gate 1st Cut
a7, T Recessed Over Gate Total
[ T102-27-85 [#3 12:37:44 4 00:06.78
2 #4 1432:10 00:07:44
3 #5 15.48:49 00:08:12
4]02-28-95 [#1 09:07.07 00.03.18
5 #2 10:26.10 00:07.07
6 #3 11.45:28F 00.03:45 ot
7 T 15:07:10] 00:06:13 X aﬁ"’/
8[03-01-95 [#2 10:02-02 00:03:18 - £ ok
g #3 11.08:47 00:04:03 G A
10 #4 14:25.00 | 00:03:23
11{03-02-95 [#2 09:10:10[ 00:07:59
12 e} 10.28:55]; 00:06:28]
13 #5 12:11.01} 00.07:11
14 #7 14:36:34 00:04:09
15 %8 15:50:31 2 00:08:18
16]03-03-95 |#1 07:23:34 00:07:32
17 #5 10°34.4 00.07-47
18 #7 13:24:42 B 00:07:31)
19 #8 14:41:42 § 00:09:11
20[03-08-95 |#2 08:36:16 i 00:08:11
21 #3 : 00:07.38
22 #4 00:06:53
23 #6 00:07.25
24 #8 00:05:57
25(03-09-95 [#1 00:08:16
26 #2 00.06:47
27 #4 00:04:56
28 #6 00:08:24]
29[03-10-95 [#1 00.07-08
30 72 q 00:06:16
3 #4 :48: 00:07:36
32 #5 12:10:12 00:07:04
33 #7 14:02:20 00:04:21
34[03-13-95 [#1 07-17:10 00:08:06
35 #3 00:02:11E&8 00.07.07
36 #4 10:29:35 00:08:20
37 #5 12:34:36 29| 00.03.45
38 #7 14:4551 [g8=] 00.06.45
39[03-14-95 |#1 09:25.22 00:07.38
40 #3 11:18:10 00.07:49
41 #6 13:14.37 |2 00.08.01
42 #7 14:33:22 @] 00.07.38
Totals 06:10:05 0:51:33] 04:41:28

Average 00:06:42



1st Cut

: Over Gate | Total
[ " T]02-27-95 [#3 12:44:02} :03:
2 #4 14:39:54 i
3 #5 15:57:01| 00:03:03
4102-28-95 |#1 09:10:25] 00:02:57
5 #2 H 00:03.09
6 #3 2134 :52: # 00:03:08
7 #5 15:13:23 16:38 |88 00:03:15
8/03-01-95 |#2 10:05:203 &9 00:03:11
9 #3 11:12:5 A 00:03:09
10 #4 14:28:3 H 00:03:52
11[03-02-95 |#2 09:18:09 1 00:03:15
12 #3 10:35:23 4 00:03:06(
13 #5 12:18:12 00:03:06
14 #7 14:40:4 00:04:08
15 #8 15:58:4 00:03:12
16|03-03-95 |#1 07:31:06 4 00:03:11
17 #5 10:42:34 10:45:38 00:03:04
18 #7 13:32:13 13:35:22 00:03:08
19 #8 14:50:53 14:53:57 00:03:04]
20]03-08-95 (#2 08:44:27 08:47:37 00:03:10
21 #3 10:05:53 10:09:03 00:03:10
22 #4 11:19:29 11:22:40 00:03:11
23 #6 13:04:10 13:07:22 00:03:12
24 #8 14:38:52 |88 14:42:02 1 00:03:10
25]03-08-95 |#1 07:09:20@# 07.12:24 00:03:04
26 #2 08:23:15F= 08:26:18 00:03:03
27 #4 10:29:51 10:33:00 00:03:09
28 #6 15:45:36 15:48:56 00:03:20
29103-10-95 [#1 07:23:36 07:26.54 00.03:18y
30 #2 08:42:55 08:46:19 00:03:24
31 #4 10:48:44 10:561:59 00:03:15)
32 #5 12:10:12 12:13:25 00:03:13[
33 #7 14:02:20 14:05:30 00:03:10
34|03-13-95 |#1 07:17:10 07:20:12 00:03:02
35 #3 09:02:11 09:05:08 00.02:57
36 #4 10:29:35 10:32:36 00:03:01
37 #5 12:34:36 12:37:42 00:03:06
38 #7 14:45:51 00:03:12
39]03-14-95 |#1 09:25:22 09:28:32 00:03:10}
40 #3 11:18:10 11:21:11 00:03:01
41 #6 13:14:37 13:17:36 00:02:59
42 #7 14:33:22 14:36:29 1 00:03:07
otals 10:51:33] 13:05:20] 02:13:47

Average 00:03:11



: ate End
i Closed FilllTEm Total
[ 1]02-27-8% [#3 | ‘47 :53: :05;

2 #4 14:42:58 14:48:12 00:05:14
3 #5 16:00:04 16:05:09 00:05:05
4102-28-95 [#1 09:13:22 09:19:06 00:05:44
5 #2 10:36:26 10:41:55 00:05:29
6 #3 11:52:21 11:57:55 00:05:34
7 #5 15:16:38}; 15:21:43 00:05:05
8|03-01-85 [#2 10:08:31 10:13:56 00:05:25
9 #3 11:15:59 11:21:22 00:05:23
10 #4 14:32:24 } 14:37:51 00:05:27
11103-02-95 |#2 09:21:24 13 09:26:04 00:04:40
12 #3 10:38:20ggE] 10:43:12 00:04:43
13 #5 12:21:18[88  12:25:40 00:04:22
14 #7 14:44:51F 14:50:13 00:05:22
15 #8 16:02:01 16:07:24 00:05:23
16]03-03-95 [#1 07:34:17 07:39:38 00:05:21
17 #5 10:45:38 10:50:32 00:04:54
18 #7 13:35:22 13:40:10 00:04:48
19 #8 14:53:57 14:58:40 00:04:43
20(03-08-95 [#2 08:47:37 08:52:01 00:04:24
21 #3 10:09:03 10:13:44 00:04:41
22 #4 11:22:40 11:27:19 00:04:39
23 #6 13.07:22 13:11:58 00:04:36
24 #8 14:42:02 14:46:38 00:04:36
25103-08-95 [#1 07:12:24 07:17:13 00:04:49
26 #2 08:26:18 08:31:09 00:04:51
27 #4 10:33:00 10:38:116 88! 00:05:16])
28 #6 15:48:56 15:53:41 4 00.04:45
29103-10-95 [#1 07.26:54} 07:32:09 00:05:15
30 #2 08:46:19 08:51:34 00:05:15}
31 #4 10:51:59 10:57:09 00:05:10
32 #5 12:13:25 12:18:40 00:05:15
33 #7 14:05:30 14:10:46 00:05:16
34103-13-95 [#1 07:20:12} 07:25:13 00:05:01
35 #3 09:05:08 09:10:12 00:05:04
36 #4 10:32:36 1 10:37:37 00:05:01
37 #5 12:37:42 12:43:01 00:05:19
38 #7 14:49:03 14:54:24 00:05:21
39|03-14-95 [#1 09:28:32 09:33:31 00.04.59
40 #3 11:21:11 11:26:10 00:04.59
41 #6 13:17:36 13:22:29 00:04:53
42 #7 14:36:298 14:43:22 00:06:53
Totals 13:05:20 16:40:00 5% 03:34:40
Average 00:05:07



End

Gate

: / ) Fill/Em Recessed § Total

[ 1]02-27-95 [#3 | T3 5502 ek 02:
2 #4 14:48:12 14:50:22 |§ 00:02:10
3 #5 16:05:09 16:07:25 00:02:16
4|02-28-95 {#1 09:19:06 09:21:14 00:02:08
5 #2 10:41:55§ 10:44:05 00:02:10
6 #3 11:57:55 12:00:05 |§ 00:02:10
7 #5 165:21:43 |8 15:23:57 00:02:14
8103-01-95 [#2 10:13:56. 10:16:07 00:02:11
9 #3 - 11:21:22§ 11:23:32 00:02:10
10 #4 14:37:51 14:40:01 00:02:10
11[03-02-95 [#2 09:26:04 09:28:18 00:02:14
12 #3 10:43:12 10:45:26 00:02:14
13 #5 12:25:40 12:28:11 00:02:31
14 #7 - 14:50:13 14:52:24 00:02:11
. 15 #8 16:07:24 16:09:33 00:02:09
16{03-03-95 [#1 07:39:38 07:41:47 00:02:09
17 #5 10:50:32 10:52:45 00:02:13
18 #7 13:40:10 13:42:25 00:02:15
19 #8 14:58:40 15:00:53 00:02:13
20103-08-95 #2 08:52:01 08:54:32 00:02:31
21 #3 .10:13:44 10:15:57 00:.02:13
22 #4 .11:27:19 11:29:32 00:02:13
23 #o 13:11:58 13:14:12 00:02:14
24 #8 14:46:38 14:48:52 00:02:14
25(03-09-95 [#1 07:17:13 07:19:25 00:02:12
26 #2 08:31:09 08:33:22 00:02:13
27 #4 10:38:18 10:40:27 00:02:11
28 #6 15:53:41 15:55:55 00:02:14
29103-10-95 |#1 07:32:09 07:34:21 00:02:12
30 #2 08:51:34 08:53:45 8 00:02:11
31 #4 10.57:08 10:59:20 00:02:11
32 #5 12:18:40 12:20:50 8 00:02:10
33 #7 14:10:46 14:12:55 00:02:09
34103-13-95 |#1 07:25:13 & 07:27:27 00:02:14
35 #3 09:10:12 09:12:27 00:02:15
36 #4 10:37:37 10:39:51 00:02:14
37 #5 12:43:01 12:45:14 00:02:13
38 #7 14:54.24 14:56:34 00:02:10
39(03-14-95 [#1 09:33:31} 09:35:46 00:02:15
40 #3 11:26:10 11:28:25 00:02:15
41 #6 13:22:29 13:24:44 1§ 00:02:15
42 #7 14:43:22 14:45:36 00:02:14
" Totals 16:40:00 18:13:01 01:33:01
Average 00:02:13



: ) Gate
siisi| Recessed Total
T[02-27-95 T#3 — | RLR :03: 0a:

2 #4 14:50:22}; 14:57:01 00:06:39
3 #5 168:07:25 16:14:32 00:07:07
4[02-28-95 |#1 09:21:14 09:29:52 00:08:38
5 #2 10:44:0518  10:50:30 00.06:25
6 #3 12:00:05 |3 12:06:10 &8 00:06:05
7 #5 15:23:5718m  15:32:14 00.08:17
8|03-01-95 (#2 10:16:07 & 10:21:28 00:05:21§
9 #3 11:23:32 | 11:28:16 00:04:44
10 #4 14:40:01 |55 14:44:50 00:04:49}
11]03-02-95 [#2 09:28:18 09:34:56 00:06:38]
12 #3 10:45:26 % 10:50:26 | 00:05:00
13 #5 12:28:11 1258 12:34:17 %] 00:06:06
14 #7 14:52:24 % 14:56:21 |58 00:03:57
18 #3 16:00:33 ¢ 16:17:22 00:07:49
16[03-03-95 [#1 07:41:47 1§ 07:50:35 00:08:48
17 #5 10:52:45 10:59:10 00:08:25
18 #7 13:42:25 13:49.07 00:.06:42|
19 #8 15:00:53 15:08:43 00:07:50
20103-08-95 1#2 08:54:32 09:00:34 00:06:02
21 #3 10:15:57 10:24:15 00-.08:18
22 #4 11:29:32 11:35:45 00:06:13
23 #6 13:14:12 13:20:08 k= 00:05:56
24 #8 14:48:52 14:54:22 &8 00:05:30
25103-09-95 1#1 07:19:25 Q7:25:2818@ed  (00.06:03
26 #2 08:33:22 08:40:21 &% 00.06:59
27 #4 10:40:27 10:48:16j&=% 00.07.49
28 #6 15:55:55 16:03:25F=g] 00:07:30
29(03-10-95 |#1 07:34:21 07:40:38 00:06:17
30 #2 08:53:45 % 09:01:49 5% 00:08:04]
31 #4 10:59:20 1& 11:05:56 18 00:06:36|
32 #5 12:20:50 1 12:26:38 00:05:48
33 #7 14:12:55 5 14:19:05 00:06:10
34103-13-95 (#1 07:27.27 & 07:27.54 1821 00:00:27
35 #3 09:12:27 % 09:20.48 00:08:21
36 #4 10:39:51 |5 10:49:35 %88 00:09:44
37 #5 12:45:14 gy 12:53:06 00:07:52
38 #7 14:56:34 15:05;19 00:08:45
39(03-14-95 [#1 09:35.46 [ 09:42:07 00:06:21
40 #3 11:28:25 11:33:46 00:05:21
41 #5 13:24.44 13:32:44 00:08:00
42 #7 14:45:36 | 14:52:05 00:06:29
Totals 18:13.01 22:53.05|% 04:40:04
Average 00:06:40

E@jw

et ond wd



2nd Gate

Cut Clear Closed Total

1[02-27-85 [#3 | :03; -06; [ 00.03.
2 #4 14:57:01 14:59:55 { 00:02:54
3 #5 16:14:32 16:17:25 00:02:53
4]02-28-85 |#1 09:29:52 | 09:33:21 00:03:29
5 #2 10:50:30 % 10:53:41 00:03:11
6 #3 12:06:10 12:09:14 | 00:03:04
7 #5 15:32:14 | 156:36:125%%] 00:03:58
8103-01-95 |#2 10:21:28 B 10:24:29§ 00:03:01
9 #3 11:28:16 g8l = 11:31:19 00:03:03
10 #4 14:44:50 [i@ 14:48:01 00:03:11
11103-02-95 [#2 09:34:56 09:38:06 ] 00:03:10
12 #3 10:50:26 & 10:53:42 1885 00.03:16
13 #5 12:34:17 . 12:37:28 00:03:11
14 #7 14:56:21 [& 14:59:26 4% 00:03:05
15 #3 16:17:22 lig 16:20:37 li&%| 00:03:15
16|03-03-95 [#1 07:50:35 07.54:.47 |[¥&| 00:04:12
17 #5 10:59:10 11:02:37 00:03:27
18 #7 13:49:07 13:52:34 00:03:27
19 #8 15:08:43 15:11:56 fe?  00:03:13
20{03-08-95 |#2 09:00:34 09:03:46 |8 00:03:12
21 #3 10:24:15 10271318 00:02:58
22 #4 11:35:45 11:39:03 5 00:03:18
23 #6 13:20:08 13:23:43 00:03:35]
24 #8 14:54:22 @8] 14.57:28 00:03:06
25|03-09-95 [#1 07:25:28 1 07:29:.02{E&8 00:03:34
26 #2 08:40:21 08:43:30 @& 00:03:09
27 #4 10:48:16 10:561.23 00:03:07
28 #6 16:03:25 16:06:47 1 00:03:22
29]03-10-95 |#1 07:40:381H 07:43:54 00:03:16|
30 #2 09:01:49 09:04:57 00:03:08
31 #4 11:05:56 [ 11:10:24 00:04:28
32 #5 12:26:38 12:29:37 00:02:59|
33 #7 14:19:05 188  14.22:32f#| 00:.03:.27
34103-13-85 |#1 07:27:54 07:31:10 J 00:03:16
35 #3 09:20:48 | 09:24:12 00:03:24
36 #4 10:49:35 5 10:52:58 00:03:23
37 #5 12:53:06 12:56:49 00:03:43
38 #7 15:05:19 15:08:54 00.03:35]
39103-14-95 (#1 09:42:07 09:45:24 1§ 00:03:17
40 #3 11:33:46 11:36:48 1 00:03:02
41 #6 13:32:44 13:35:54 { 00:03:10
42 #7 14:52:05 14:55:40 00:03:35

Totals | 22:53:05/a%8{ 01:12:29 02:19:24

Average 00:03:19



Gate End a
Closed 8 FilVEmp Total
[ 1[02-27- :06:37 [ose 1.4 00:05:
2 #4 14:59:55 | 15:05:40 00:05:45
3 #5 16:17:25 16:23:11 00:05:46
4|02-28-95 |#1 09:33:21 09:38:24 00:05:03
5 #2 10:53:41 10:58:43 00:05:02
6 #3 12:09:14 12:14:18 00:05:04
, 7 #5 15:36:12 15:41:40 00:05:28
8103-01-95 [#2 10:24:29 10:29:16 00:04:47
g #3 11:31:19 11:36:05 00:04:46
10 #4 14:48:01 14:52:51 00:04:50
11103-02-95 |#2 09:38:06 09:43:31; 00:05:25
12 #3 10:53:42 10:58:08} 00:05:26
13 #5 12:37:28 12:42:52 00:05:24
14 #7 14:59:26 15:04:14 00:04:48
15 #8 16:20:37 16:25:23 00:04:46
16103-03-85 |#1 07:54:47 59: 00:04:48
17 #5 11:02:37 11:08:03 00:05:26
18 #7 13:52:34 13:57.55¢ 00:05:21
19 #8 15:11:56 15:17:24 00:05:28
20]|03-08-95 [#2 09:03:.46 1 00:05:12
21 #3 10:27:13 00:05:09
22 #4 11:39:03 00:05:15
23 #6 13:23:43 00:05:15
24 #8 14:57:28 00:05:10
25103-09-95 [|#1 07:25:02 00:05:14
26 #2 08:43:30 00:05:15
27 #4 10:51:23} 00:04:49
28 #6 16:06:47 00:05:13
29(03-10-95 {#1 07:43:54 00:04:44
30 #2 09:04:57 00:04:44
31 #4 11:10:24 § 00:04:40(
32 #5 12:29:37 00:04:41§
33 #7 14:22:32¢ 00:04:43
34103-13-95 |#1 07:31:10f 00:05:18
35 #3 09:24:12 09:29:32 00:05:20
36 #4 10:52:58 10:58:16 00:05:18
37 #5 12:56:49} 13:01:46 00:04:57
38 #7 15:08:54 14: 00:086:02
39|03-14-95 [#1 09:45:24 8 -50:34 R  00:05:10]
40 #3 11:36:48 8 A42:04 18 00:05:16
41 #6 13:35:54 F ¥ 00:05:09
42 #7 14:55:4 00:05:14
Totals 01:12:2 04:48 ] 03:3625

Average 00:05:09



End Gate

FillEmp d Recessed Tofal
1102-27-55 |[#3 | A RE ; 13: 5 0002
2 #4 15:05:40 ] 00:02:09
3 #5 16:23:1 4 00:02:08
4|02-28-95 {#1 09:38: i 00:02:14
5 #2 10:58: 4 00:02:15
6 #3 12:14:18 1 00:.02:14
7 #5 15:41:40 00:02:09
8103-01-95 |#2 10:29:16 { 00:02:13
9 #3 11.36.05 00:02:15]
10 #4 14:52:51 00:02:08
11]03-02-95 |#2 09:43:31 00:02:08
12 #3 10:59:08 00:02:11
13 #5 12:42:52 00:02:12
14 #7 15:04:14 00:02:12
15 #8 16:25:23 00:02:13
16(03-03-95 [#1 07:59:35 00:02:16
17 #5 11:08:03 00:02:10
18 #7 13:57:55 00:02:12
19 #8 15:17:24 00:02:12
20103-08-95 [#2 09:08:58 00:02:12
21 #3 10:32:22 00:02:12
22 #4 11:44:18 00:02:12
23 #6 13:28:58 00:02:12
24 #8 15:02:38 00:02:13
25103-09-95 |#1 07:34:16 00:02:11
26 #2 08:48:45 00:02:12
27 #4 10:56:12 00:02:13
28 #6 16:12:00 00:02:12]
29103-10-95 |#1 07:48:38 00:02:15
30 #2 09:09:41 00:02:13
31 #4 11:15:04 00:02:14
32 #5 12:34:18 00:02:15
33 #7 14:27:15 00:02:14
34103-13-95 #1 07:36:28 00:02:14
35 #3 09:29:32 00:02:12
36 #4 10:58:16 00:02:14
37 #5 13:01:46 00:02:13}
38 #7 15:14:56 00:02:14
39103-14-95 |#1 09:50:34 00:02:12
40 #3 11:42:04 00:02:12
41 #6 13:41:03 00:02:13
42 #7 15:00:54 00:02:14
Totals 04:48:54 01:32:42

Average

00:02:12



Gate Tow

Recessed & Over Sill Total
27 130 38 00:24:30
2 #4 15:07:49 15:18:10 {884 00:10:21
3 #5 16:25:19(8 16:42:44 00:17:25
4102-28-95 [#1 09:40:38188 09:48:42 00:08:04
5 #2 11:00:58 4 11:07:38 1 00:06:40
6 #3 12:16:32 3  12:24:15 00:07:43
7 #5 15:43:496E5 16:12:56 (s 00:29:07
8{03-01-95 [#2 10:31:29 00:05:33
9 #3 11:38:20 00:14:43
10 #4 14:54:59§ 00:12:51
11]03-02-95 |#2 09:45:39 :54:36[ 00:08:57
12 #3 11:01:19§ : 00:07:52
13 #5 12:45:04 11 :53: 00:08:38
14 #7 15:06:26 |} 00:05:24
15 #8 16:27:36 : 00:07:31
16]03-03-95 [#1 08:01:51% :08; 00:06:28
17 #5 111013 1 00:09:42
18 #7 14:00:07 I 7 00:09:55
19 #8 15:19:36 12 27188 00:07:42
20[03-08-95 [#2 09:11:101& :20: 00:09:02
21 #3 10:34:34 & 00:09:43
22 #4 11:46:30 & 00:07:42
23 #6 13:31:10 00:07:11
24 #8 15:04:51 00:08:42
25]103-09-95 |#1 07:36:27 2 00.08:55
26 #2 08:50:57 i 00:11:28)
.27 #4 10:58:25 H 00:19:11
28 #6 16:14:12 00:24:22
29]03-10-95 {#1 07:50:53 : { 00:10:38
30 #2 09:11:54 y 09:.22:25 q 00:10:31
31 #4 11:17:168 258 1 00:07:01
32 #5 12:36:33 § 00:07:00
33 #7 14:29:29 i 00:06:37
34103-13-95 [#1 07:38:42 00:01:27
35 #3 09:31:44 : 42: { 00:10:48
36 #4 11:00:30 {1 11:23:29 { 00:22:59
37 #5 13:03:59 | 13:12:39 00:08:40
38 #7 15:17:10 00:08:08
39103-14-95 {#1 09:52:46 00:11:48
40 #3 11:44:16 00:07:23
41 #6 13:43:16 00:09:17
42 #7 15:03:08 00:10:04].
otals 06:21:36 07:27:43

Average 00:10:40




Mel Price

LocK

Average
[Entry 00:12:46
[Gate (Close) 00:03:09
Empty 00:05:13
Gate (Open) 00:02:16
[First Cut (Remove) 00:06:42
Gate (Close) 00:03:11
Fill 00:05:07
Gate (Open) 00:02:13
Second Cut (Enter) 00:06:40
Gate (Close) 00:03:19
IEmpty 00:05:09
IGate (Open) 00:02:12
Exit 00:10:40
NTOTAL 01:08:37

Mel Price

LocK

Average
fApproach 00:05:17]
[Gate (Close) 00:03:16
tEmpty 00:05:25
IGate (Open) 00:02;13
Exit 00:04:20
TOTAL 00:20:30




