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I. Executivi SuMMARY

The 1993 collapse of a Louisiana railroad bridge killing 44 people after being
struck by a barge flotilla (Lexington Herald-Leader, July 18, 1993) is a typical example
of the vuinerability of bridges to vessel (barge or ship) impact loads. Not oniy can a
. bridge collapse resuit in the loss of life. but it may also cause an impasse for automobiles
and commercial vehicles resuiting in great economic Joss for thie community.

The Louisiana railroad bridge collapse is not an isolated incident of bridge collapse
due to barge flotilla coilision or impact. In addition to the event described above, on
November 22, 1993, two major bridges over the Ohio River near Cincinnati were struck
by barges causing one of them to be closed for several days while repairs were completed.

Given that Kentucky has the second longest navigable iniand waterway system in
the United States, the aforementioned incidences bring to light the importance of designing
waterway bridges to resist barge impacts. In order to accomplish this task, a thorough
investigation of the barge traffic on the inland waterways of Kentucky must be completed.

SCOPE OF STUDY

‘The primary purpose of this study was to collect the data necessary to develop the
risk assessment procedures for Kentucky vessel impact design problems in accordance with
the AASHTO Guide Specification and Commentary for Vessel Collision Design of Highway
Bridges design Method II. The following items were identified as information required
to implement the design method: barge sizes and tonnages. flotilla column and row
counts, river elevations. barge transit velocities. probabilities of aberrancy, design barge
acceptance criteria, and scour requirements. Most of the databases required to obtain this
information were not released to the University of Kentucky because of the size and
complexity of the data files. Consequently data queries were conducted and the results
were sent to the University of Kentucky on computer disks or printours. Therefore, the
responsibility for maintaining or updating the data must lie with the engineer since specific
queries must be processed by the appropriate agency.

River Elevations

The AASHTO Guide Specificarion seems to require that the barge impact loads be
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applied at the 2% flow elevation of the river. As determined from daily river flow data,
the 2% flow elevation is the elevation the river exceeds just 2% of the time. The normal
pool. 2% flow. Qsq, Q,nq, and Qs elevations are reported at regular intervals along most
of the navigable inland waterways in Kentucky. These data were obtained from the U.S.
Army Corps of Engineers' district offices in Louisville, KY, Nashville, TN, and
Huntington, WV, The Nashville District Office was assisted by the Tennessee Valley
Authority (TVA) in obtaining the requested information.

Barge Velocities

The vessel velocity (does not include river flow velocity) is based on data provided
by the U.S. Coast Guard. The U.S. Coast Guard defines the velocity a vessel may achieve
on still water as the "vessel transit velocity”. However. to be consistent with AASHTO
terminology, the term "vessel transit velocity" will be used in this report to define the
algebraic sum of the vessel velocity and the river velocity. The data indicated that typical
vessel velocities were between 5 mph (2.13 m/s. 7 fps, 4 knots) to 7 mph (3.05 mss, 10
fps, 6 knots). Higher velocities may be possible for some flotillas. However, for most
fully loaded flotillas, the 7 mph velocity is recommended as a reasonable and conservative
value.

Design Barge Acceptance Criteria

Method 11 of the AASHTQ Guide Specification is a probabilistic design
methodology. In this method, the possibility that a flotilla impact with a bridge will cause
failure is deemed acceptable provided the annual frequency of collapse (AF) of the bridge
is extremely low. Based on the recommendations of the guide specification, the acceptable
level of failure for critical bridges is AF,=0.0001 per year. and for regular bridges,
AF.=0.001 per year,

Barge Sizes and Tonnages

Barge sizes and tonnages are based on the informarion contained in the Waterborne
Transportation Lines of the United States database. A computer program was written to
process the database and calculate the sizes and tonnages to be assigned to the barges
found on the inland waterway system of Kentucky. These barges can be classified into one
of 24 barge types based on the U.S. Army Corps of Engineers length and width
designation system. Since barge sizes and tonnages vary considerably within a category,
a probability based approach was adopted to determine conservative values for each.

Barge Traffic | | 71}



Flotilla Column and Row Counts

The number of barges in a flotilla column or row for the 24 categories is based on
the information recorded in the 1992 Performance Monitoring System database. However,
this database only contains information on the total number -of barges in a flotilla, the
overall dimensions of each flotilla. and the number of passages within a year of flotillas
having sumilar dimensions. Therefore. a probability based approach was adopted in order
to determine the number of barges in a typical column or row. While the flotillas are not
necessarily comprised of only one barge size or type, assuming a uniform composition of
barges leads to reasonable results.

Probability of Aberrancy

The guide specification recommends determining the probability of aberrancy from
long-term accident data. Vessel accident statistics., matntained by the U.S. Coast Guard
for the past 11 years (since 1983) for most of the navigable waterways in Kentucky, were
used to calculate the probabilities of aberrancy. Within this report, the probability of
aberrancy is typically calculated for stretches of rivers between locks.

Scour Requirements

The current AASHTO Guide Specificarion does not provide guidance on the
application of scour to the barge impact design of highway bridges. However, the FHWA
Region 4 office has directed that the impact loads for the loaded barge flotillas be applied
in conjunction with 100% of the long-term scour plus the local scour caused by a Qs (five
year return period) flood event. The FHWA Region 4 office has also directed that the
impact loads for the single free-floating barge should be applied with 100% of the long-
term scour plus the scour caused by the Q,q, (100 year return period) flood event. One-
hundred percent of the long-term scour can be determined by the methods presented in
HEC-20, Stream Stability in Highway Structures, Section 2.4: Long-Term Aggradation
and Degradation.

RECOMMENDATIONS

Design Barge Sizes and Tonnages

Sizes and tonnages vary significantly within the 24 flotilla categories which occur
on the inland navigable waterways of Kentucky. Therefore, a probability based approach
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was adopted in order to select the appropriate sizes and tonnages to assign to individuai
barge types. Since it was assumed that the variation of the sizes and tonnages attributed
to individual barges could be represented by a normai distribution, it is recommended that
the average plus two standard deviations be used for the sizes and tonnages associated with
each barge type. This indicates only a 2.25% chance of the values used being exceeded.
In the cases where the maximum value within a category is less than the average plus two
standard deviations, then the maximum vatue is used. Since the database contains all
barges operating within Kentucky waterways, if the maximum value is used, there is a 0%
chance that the sizes and tonnages will be exceeded.

It is recommended that a 15.2-ft value be used for the draft cutoff. This value is
based on information from the U.S. Coast Guard that barges with a draft in excess of 12-ft
do not typically operate on Kentucky waterways. The 15.2-ft value would include some
barges in the database that couid conceivably operate during high water conditions. This
will lead to reasonably comservartive results. Only barges typically operating on the
Mississippi River Svstem and the Gulf Coast Intercostal Waterway should be used in the
calculations, since oniy these barges couid conceivably travel on the navigable waterways
of Kentucky.

Design Flotilla Column Lengths

Since it was assumed that the variation of the number of barges within a flotilia
could be represented by a normal distribution, it is recommended that the average plus two
standard deviations be used for the number of barges comprising a flotilla colurmn. This
indicates only a 2.25% chance of the values used being exceeded on a yearly basis. In the
cases where the maximum value within a category is less than the average plus two
standard deviations. then the maximum vaiue is used. Since the database contains all
barges operating within Kenmucky waterways, if the maximum value is used. there isa 0%
chance that the number of barges in a flotiila column or row will be exceeded.

Since the flotilla width seemingly varies in regular increments, the number of
barges in a row is determined first. In order to determine the number of barges per flotilla
column, it is recommended for the engineer to assume that barge widths do not typically
exceed 55 feet. Non-integer values for the number of barges comprising a flotiila column
are acceptable since Method II is a probability based analysis procedure. Flotilla column
lengths inciude the possibility of a barge attached to the side of the tow boat. Since tow
boat tonnages are generally lower than barge tonnages, it is more conservative to replace
the tow boat with a barge.
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II. Dzsicn ExampLE

This is a design example for the Maysville, Kentucky bridge over the Ohio River.
The information provided in this example is in accordance with the 1991 AASHTO Guide
Specification and Commentary for Vessel Collision Design of Highway Bridges; however,
. 1t is only intended to i]lustrate the application of design Method II with the data provided
in this report. This example does not constitute a rigorous analysis of the bridge pier
design. In the sections to follow, and uniess otherwise specified, all references to
AASHTO sections or the 1991 AASHTO Guide Specification refer to sections in the
AASHTO Guide Specification and Commentary for Vessel Collision Design of Highway
Bridges. All references to chapters refer to chapters found within this report.

I1.1. Introduction

The AASHTO Guide Specification recommends that the impact loads from
transiting flotillas be applied at the 2% flow as the water elevation. For the Maysville
bridge, only the tower piers are located in the waterway at this elevation, as illustrated in
Figure II.1. Therefore. only the tower piers need resist the flotilla impact loads. This
example follows the design procedure flow charts illustrated in Figures 1.2 and II.3.

II.2. Determine Importance Classification
AASHTO Section 3.3

Based on the guidelines of the FHWA Seismic Retrofitting Manual For Highway
Bridges, the Maysville bridge may be defined as an essential bridge. Therefore, the
Maysville bridge shall be assigned a critical bridge importance classification.

I1.3. Determine Navigable Channel Characteristics

AASHTO Sections 3.4 and 4.2
Report Chapter 3

River velocity values used in the barge flotilla impact force calculations are for 2%
flow at the east and west tower piers. The single free floating barge tmpact forces were
calculated using the 100-year flood velocity at the tower piers. River velocities were
caiculated by Palmer Engineering of Winchester, KY, using a WSPRO analysis (reference
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3). However, the one-dimensional WSPRO analysis does not give the river tflow
directions at the tower piers necessary to determiine the longitudinal and transverse
components, with respect to the bridge pier. of the barge impact force. A two-dimensional
analysis. such as the University of Kentucky's FESWMS computer program, is required
in order to calculate flow directions.

River elevations for the navigable channel of the Ohio River are presented in Table
3.1. For this example, the desired elevations of the river at the precise bridge location,
mile 411.29, were linearly interpolated from the data at miles 410 and 415,

II.4. Determine Vessel Fleet Characteristics

AASHTO Sections 3.5 and 4.4
Report Chapters 4, 6, and 7

I1.4.1. Vessel Velocity
Report Chapter 4

The vessei velocity does not include the river flow velocity. The vessel velocity
used in the mmpact force calculations is based on data provided by the U.S. Coast Guard.
It shouid be noted that the use of the term "flotilla velocity" to describe the speed a flotilla
may obtain when the river velocity is zero is consistent with AASHTO terminology, and
this terminology is adpoted in this report. However, it should be noted that this
terminology conflicts with the one adopted by the U.S. Coast Guard, which defines
"flotilla transit velocity” as the speed a flotilla may obtain on still water. The data
indicated that typical vessel velocities were between 5 mph (2.13 m/s, 7 fps, 4 knots) and
7 mph (3.05 m/s. 10 fps, 6 knots). The higher value of 7 mph was used in the
calculations.

I1.4.2.  Probability Based Barge Sizes and Tonnages
Report Chapter 6

The computer program in Appendix A was written to process the database and
calculate the sizes and tonnages to be assigned to the barges comprising a flotilla category.
The results are summarized in Tables 6.3 and 6.4 from the output listed in Appendix B.

I1.4.3. Probability Based Flotilia Column and Row Count
Report Chapter 7

The computer program in Appendix C was written to process the database and
calculate the number of barges to be assigned to the rows and columns of each flotiila
category. These categories are based on the U_.S. Army Corps of Engineers' barge iength
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and width classifications as found in Tables 6.1 and 6.2. The total numbers of barges per
column and row are listed in the output of Appendix D by river. milepost and flotilla
category. Values for the average and the average plus two standard deviations, in addition
to the maximum number of barges in a column or row encountered for a specific category,
are reported.

The flotilla frequency distribution (number of passages per year) was determined
by dividing the total number of barges for each category by the average number of barges
- comprising each of the flotilla categories. The average number was used in place of the
average plus two standard deviations since it would result in a more conservative flotilla
frequency distribution.

I1.5. Determine Vessel Transit Path
AASHTO Section 4.2.1

Per Item 1 of Section 4.2.1 of the AASHTO Guide Specification, the vessel transit
path width for the Maysville bridge shall be taken to be equal to the navigation channel
width.

I1.6. Determine Vessel Transit Velocity

AASHTO Section 3.7
Report Chapter 4

Typically, the vessel transit velocity at the bridge pier is calculated by adding the
vessel velocity to the centerline river velocity and applying section 3.7 of the AASHTO
Guide Specification 10 reduce the centerline velocity to the value expected at the bridge
piers. However, for the Maysville bridge the vessel transit path width is equal to the
navigation channel width.

II.7. Preliminary Bridge Design and Layout

At this time the preliminary design of the bridge and the proposed layout should
be completed. '
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I1.8. Determine Water Depths
AASHTO Section 4.2.2

Based on information obtained from the U.S. Coast Guard. barges with a draft in
excess of 12-ft do not typicaily operate on Kenmicky waterways. However a draft cut-off
of 15.2-ft was used to inciude some barges in the database that could conceivably operate
during high water conditions.

I1.9. Determine Vessel Impact Speed
AASHTO Section 3.7
Report Chapter 4

The vessel impact velocities at the bridge piers are equal to the vessel transit
velocities at the transit path centerline when calculated in accordance with section 3.7 of
the AASHTO Guide Specification. since the transit path width is equal to the navigable
channel width. This seems conservative since the river velocity would decrease due to
frictional effects as the river bank is approached. The river velocities discussed above
were added to the vessel velocity to generate the vessel impact velocity at the two tower
piers. :

I1.10. Determine Analysis Method

Three analysis methods are presented in the AASHTO Guide Specification, Methods
I, I, and III. For this example design Method I is used.

I1.10.1. Determine Acceptance Criteria for Bridge Components
AASHTO Section 4.8.2
Report Chapter 5

For the Maysville bridge, which has a critical bridge importance classification,
the acceptable annual frequency of collapse (AF,) shall be less than or equai to 0.01 in 100
years or AF, = 0.0001. The annual frequency of bridge collapse is distributed, either
equally or at the designers discretion, over all piers that are located within the waterway.
For the Maysville bridge, however, only the two tower piers will be in the river at the 2%
flow elevation. Therefore, the acceptable annual frequency of collapse for each tower pier
(AF,) should be:
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AF = — = —/———— = 0.00005 1)

The summation of the annual frequencies of collapse for all flotilla categories. with respect
to an individual tower pier, should then be less than or equal to 0.00005.

11.10.2. Determine Barge Type, Size, and Frequency of Travel
AASHTO Section 4.8.3.1
Report Chapters 6 and 7

11.10.2.1. Probability Based Barge Sizes and Tonnages

Figure I1.4 is a condensed version of the output in Appendix B based upon the
barge sizes and tonnages for the 12 flotilla categories associated with the Maysville section
of the Ohio River. It should be noted that there are 24 possible flotilla categories for all
of the waterways in Kentucky; however, only 12 of the 24 appear on the Maysville section
of the Ohio River.

[1.10.2.2. Probability Based Flotilla Column and Row Count

Figure I1.5 is condensed from the output of Appendix D based upon the 12 flotiila
categories which occur along the Maysville stretch of the Ohio River.

Table 7.2 lists the flotilla frequency for the Maysville section of the Ohio River
(data at milepost 436 is used). Average annual flotilla traffic growth rates are given in
Table 7.28 for the Ohio River. Flotilla traffic projections along the Maysville section of
the Ohio River for the next 50 years, in ten year increments, are given in Table 7.33.

I1.10.3. Determine Probability of Aberrancy
AASHTO Section 4.8.3.2
Report Chapter 8

It is recommended that the value of 1.770x10* be used for the probability of
aberrancy since the Maysville, Kentucky, section of the Ohio River fails within the 341-
436 mile range as presented in Table 8.1.

[1.10.4. Determine Geometric Probability
AASHTO Section 4.8.3.3

Figure IL.6 illustrates the appropriate geometry for calculating the geometric
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probability (PG) along the Maysviile section of the Ohio River. Caiculations for these
geometric probabilities are presented in Figure [1.7. It was conservatively assumed that
the geometric probabilities for the west tower pier are the same as the east tower pier. In
addition, it was assumed that the entire flotilla could fit between the tower piers and the

river banks.

I1.10.5. Determine Impact Forces
AASHTO Sections 3.9, 3.11, 3.12, and 3.14

I1.10.5.1. Pfobébility Baséd Ixﬁpact Loads for the Tower Piers

As presented previously in Table 6.5, for the Maysville section of the Ohio River,
upbound barges operate at only 33% of cargo capacity and travel at maximum absolute
velocities (barge transit velocity minus river velocity) of approximately four knots (2.13
mys, 7 fps, 5 mph). On the other hand, downbound barges travel at 92% of cargo capacity
with absolute velocities (barge transit velocity plus river velocity) of ten knots (5.18 mvs,
17 fps, 12 mph). Consequently, impact loads and barge counts neglect upbound barge
traffic since tmpact loads from upbound barges are insignificant compared to downbound
barges.

Flotilla categories currently using the Maysville section of the Ohio-River are given
in column 1 of Table II.1. The impact loads, as calculated in Figure II.8, and their
associated frequencies are also given in columns 3-5 of Table II.1 for the west and east

tower piers.
11.10.5.2. Minimum Impact Loads for Tower Piers

As a minimum, the AASHTO Guide Specificarion requires that all waterway piers,
with available water depth equal to the empty draft of a free floating barge, be designed
10 resist the impact of the empty barge floating with the yearly mean current velocity and
elevation at the bridge location. IHowever, the Kentucky Transportation Cabinet has
established the more conservative requirement of a single barge, fully loaded, or loaded
to a draft equal to the available water depth, drifting at the 100-year current as the design

The design minimum barge selected for the Maysville section of the Ohio River
was a 53-ft x 290-ft barge since it is one of the largest barges currently in use on the river.
Barge traffic records indicate 205 downbound passages per year of flotillas with this barge
type (see Table 7.2 - values for the number of passages per year are halved to account for
downbound and upbound trips). The typical dimensions for the 53-ft x 290-ft barge, along
with other barge sizes, are given in Table I1.2. Calculations for the uniform impact load
of a single, fully loaded barge are given in Figure I[1.9; the uniform impact load
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magnitude. length. and bridge pier starting elevations are given in Table I1.3.
[1.10.5.3. Location of Tower Pier Impact Loads

The stability of the pter must be checked by applying the impact load as a
concentrated load at the mean high water level per Section 3.15.1 of the AASHT O Guide
Specification. It is recommended that the concentrated impact load be applied to the tower
piers at the 2% flow elevation of 496.5-ft. In addition, the AASHTO Guide Specification
- atlows for the local or impacted pier to be designed with the barge impact load applied as

a uniformly distributed load. The recommended starting elevation and length of the
uniform barge impact loads are given in columns 6 and 7 of Table II.1 by flotilia category.
The elevations assume that the barge contacts only the tower pier columns and does not
comtact the substrucrure (e.g., pile footing, etc.).

I1.10.6. Determine Bridge Resistance Strength
AASHTO Sections 4.8.3.4

In the absence of a preliminary bridge design and layout for this example, an initial
pier impact capacity was assumed to be 5000 kips.

I1.10.7. Determine Probability of Collapse
AASHTO Sections 4.8.3.4

The probabilities of collapse (PC) for each flotilla category were determined for
each tower pier, as shown in Table II.4, using the equivalent static impact forces
calculated in Figure I1.8 and listed in Table II.1.

I1.10.8. Determine Annual Frequency of Collapse
AASHTO Sections 4.8.3

Combining the information from the previous sections, the annual frequency of
collapse for a pier (AF,) can be determined from:

AF, = N(PA)(PG)(PC) (2)

where N is the frequency of a particular flotilla category. Calculations for AF, for both
the east and west tower piers are located in Tables II.5 and I1.6, respectively.
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[1.10.9. Determine Design Vessel
AASHTO Sections 4.8.2

Based on an initial pier capacity of 5000 kips, the design vessel was determined
from the equivalent static impact loads listed in Table II.1 to be flotilla category DB
impacting the east tower pier.

11.10.10. Determine Bridge Adequacy

After an unacceptable annual frequency of collapse was noted. the initial pier
capacity was determined to be inadequate. Therefore, the process was repeated until an
impact capacity of 7170 kips yielded satisfactory results. Tables I1.7 through I1.9 give the
results for the revised calculations. It should be noted that even though the AF, for the
east tower pler slightly exceeds the acceptable value of 0.00005, the summation of the
annuai frequencies of collapse for all flotilla categories, with respect to both tower piers,
is 0.0001. The design vessel for this bridge resistance strength was determined to be
flotilla category BC impacting the west tower pier.

Conclusions

There is a tremendous variation in the size and types of barges and flotillas in use
on the Ohio River. Based on the procedures used in this report, there are currently 12
flotilla categories on the Maysville section of the Ohio River. The flotilla sizes and
tonnages used to calculate the equivalent static loads for each category have at most a
2.25% chance that a flotilla will pass the Maysville Bridge with greater size or load.
Calculations for the equivalent static loads indicated that some categories may be combined
since they result in nearly identical impact loads.

Once navigable channel and vessel characteristics have been established, Method
II becomes an iterative process whereby an engineer must determine a bridge resistance
strength which satisfies the annual frequency of collapse criteria. For this example, a
bridge pier capacity of 7170 kips, which corresponds to the equivalent static impact force
on the west tower pier of flotilla category BC, yielded an acceptable annual frequency of
collapse. Again, it should be noted that the information provided in this example is in
accordance with the A4SHTO Guide Specificarion; however, it is only intended to illustrate
the application of design Method II with the data provided in this report. This example
does not constitute a rigorous analysis of the bridge pier design.
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{ II.1. Applicability of Guidelines - AASHTO Section 3.2 ]

k
\ II.2. Determine importance Classification - AASHTO Section 3.3 [

|

, [.3. Determine Navigable Channe} Charactenistics - AASHTO Sections 3.4 and 4.2

- (Chapter 3 of this Report) L

i
I1.4. Determine Vessel Fleet Charactexistics - AASHTO Sections 3.5 and 4.4

{Chapters 4, 6§, and 7 of this Report)

;

II.5. Determine Vessei Transit Path - AASHTO Section 4.2.1 J

i
II.6. Determine Vesscl Transit Speed - AASHTO Section 3.7 ;

(Chapter 4 of this Report)

f
I [I.7. Preliminary Bridge Design and Layvout }

p
l 1.8, Determine Water Depths - AASHTO Section 4.2.2 }

{ 0.9, Determine Vessel Impact Speed - AASHTO Section 3.7
(Chapter 4 of this Report)

[1.10. Analysis Method - 3 methods can be used:
a. Method I
b. Method O
(see figure I1.3 for sub flow chart cutining Method ID
¢. Method IIT

Figure II.2: Design Procedure Flow Chart (Modified After AASHTO Guide
Specification for Vessel Collision Design of Highway Bridges).
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I.10. Method IF of AASHTO Guide Specification and Commensary for
Vessel Collision Design of Highway Bridges - AASHTO Section 4.8

¥
N.10.1. Determine Acceptance Criteria for Bridge Components - AASHTO Section 4.8.2
(Chapter 5 of this Reporn

I0.10.2. Determime Barge Type, Size, and Frequency of Travel - AASHTO Section 4.8.3. ¢
{Chapters 6 and 7 of this Reoport)

[1.10.3. Determime Probability of Aberrancy - AASHTO Section 4.8.3.2

{Chapier 7 of this Reporn
{ 11.10.4. Determine Geometric Probability - AASHTO Section 4.8.3.3 |
11.10.5. Determine Impact Forces - AASHTO Sections 3.9, 3,11, 3.12. and 3.14 [

== [L.10.6. Detcrmnc Bridge Resistance Strength - AASHTO Section 4.8.3.4 ]

I1.10.7. Desetmine Probability of Collapss - AASHTO Section 4.8.3.4 |

[ 11.10.8. Determine Annual Frequescy of Collapse - AASHTO Scction 4.8.3 |

[1.10.9. Determine Design Vessel - AASHTO Section 4.8.2 ]

N ¢
1 2 T.10.10. Is Bridge Adequac? &

Three Possible Alternatives

:

L[ Revise Bridge Saengn |

L
[|_ Ravise Structure 7

Determine Bridge Protection System | ]
l__ AASHTO Section 7 [ Design Complete

Figure I1.3: Sub Flow Chart for Method II (Modified After AASHTO Guide
Specification for Vessel Collision Design of Highway Bridges).
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Y***********************CATEGORY AVERAGE VALUES**********************

TATEG. COUNT  CAPACITY _INGTH & [DTH £ DRAFT  _ ORAFT
‘tons) ) Bl L) Tt

3 (BB} 1586.00 258.85 12244 23.48 i.81 5.63
7 (BC) 280,00  1584.43 42 57 43.00 2.92 3.96
0L 212,00 :381.08 .30.14 42,70 2.74 3.65
12 (DB} 491.00  1361.57 155.00 25.02 1.72 9 01
13 (DY 13069.00  i844.64 135.01 510 1.67 3.09
4 (oD 100 264267 29510 s4.10 5.00 3.00
6 (EBY 3,00 1257.39 230.00 26.00 1.583 3.67
AR © L7 (EC) "7 4333B.00- Z075.87  D2.29 35.88 P64 921
9 (FD 183.00  3643.62 2h5.48 5143 1.72 3.63
21 (GO 521,00  4307.98 £95.34 53,17 1.72 2 65
23 {(HC} 25.00 4837.30 333.02 52.44 2.53 9. 47
24 (HD) 2.00 =504.16 340.05 5455 2.25 11.55

********************AVERAGE pLUS Two STANDARD DEVIATIONS***************

CATEG. COUNT - CAPACITY _ZNGTH A10TH = DRAFT L DRAFT
rtons) ! S| () (ft)

3 (BB) 1586.00  1232.49 120.97 i3.88 4.23 12.00
7 {BC) #80.00 2416.13 174.00 34.00 3.30 15.00
10 (co 312.00  3657.39 131.08 24.00 7.48 14.00
12 (0B 491.00 1890.02 J55.09 25.74 2.00 10.00
3 (00 13069.00  2715.35 295.25 37.49 2.29 15,00
14 (0 1.00  2642.67 196.10 54.10 5.00 8.00
16 (EB) 3.00 1375.00 200,00 26.00 1.80 9.50
17 (EC) 5838.00 204&.69 221.03 43.22 2.56 14.50
19 (FO) i83.00 =315.08 279.26 £4.00 2.53 13.40
21 (GO 221.00 5480.20 200.00 54.00 2.51 13.40
23 (HO) 35.00 4382.55 40427 34.00 4.00 12.00
24 (HD) 200 5349.50 260,10 55.82 2.50 12.10

Figure I1.4: Barge Sizes and Tonnages for the 12 Categories Occurring on the
Maysville Section of the Ohioc River. (NOTE: The first letter in
parenthesis is the length of barge designation, as found in Table 6.1,
and the second letter is the width of barge designation, as found in
Table 6.2.)
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Figure II.5: Flotilla Column and Row Barge Output Based on the 12 Categories

Occurring at the Maysville Section of the Ohio River. (NOTE: The
first letter in parenthesis is the length of barge designation, as found in
Table 6.1, and the second letter is the width of barge designation, as
found in Table 6.2. The "*" indicates that the maximum number of
barges in a column or row encountered for the flotilla category is less
than the average plus two standard deviations number of barges.)
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. ' P'
| Centerline _ 250 - y East ier
I Channel | -

i i ¥
! .r —
! i
: Centerline :
! Vessel |
: Transit Path }
N . RN
| = N N
! i F o
| dz
| I\ PG
: Normal Distribution :
[ sigma = LOA |
| |
| |
I i

Figure II.6: Dimensions for the Calculation of Geometric Probability for the
Maysville Section of the Ohio River.
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Geometric Probabiiities (PG) tor Design Example

= [ . Equation for normal distribution
PGixl,x2) — eap 0L & of data - see section B4.8.3.3 of
. el . AASHTO Guide Specification
X

Flotiila Category | PG Calculation: nbrgcol=number of barges per column,
nbrgrow =number of barges per row. blength=barge iength, and bwidth=
barge width.

nbrgeol < 4.00 nbrgrow 200 . blength - 150.86 . bwidth - 33.59

LQA -=nbrgeol -blength

dl =230 - ¢ nbrgrow -bwidth ) Xl Lodb
LOA

42 =250 - {ndbrgrow-bwidth 33, L .2
12 =

LOA

PG(x}.x2) =0.1012

Flotlla Category 2 PG Calculation

nbrgcol -~ 5.92 nbrgrow  2.00 blength  174.00 bwidth :54.00

LOA = nbrgcoi-blength

dl =230 - {nbrgrow -bwidth ) . L dl
" LoA
42 =250 - {nbrgrow-bwidth - 33) @ . 42
7 Loa
PG(xl,x2) =0.0938
Fiotitla Category 3 PG Culculation
nbrgeol - 301 nbrgrow  2.47 blength  191.19 bwidth - 54.00
LOA =nbrgeol -blength
dl =230 - {nbrgrow-bwidth ) Xl - dl
LOA
42 =250 - (nbrgrow-bwidth - 35 2 - d2
LOA

PG(xl.x2) =0.1183

Figure I1.7: Geometric Probability Calculations for the Maysville Section of the
Chio River.
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Flotilla Category 4 PG Calculation

nbrgeol  ©5.00 nbrgrow .00 blength  [95.09 bwidth -26.74

LOA -nbrecel -blength

di -250 - (nbrgrow - bwidth } < - dl
LOA
42 - 250 —(‘.nbrgrow-bwidth C33) 7 -x)_‘ ) }g
LOA

PG(x1,x2) =0.0348

Flotilla Category 5 PG Calcutation

abrgcol  5.38 nbrgrow  3.00 blengith ~ 195.25 bwidth = 37.49

LOA - nbrgceoi -blength

dl 130 - {nbrgrow-bwidth ) < - gl
"~ LoA

d2 -250 - (nbrgrow-bwidth  33) 2 - dl
LOA

PG(x] .x2) =0.0953

Flotilla Category 6 PG Calculation

nbrgeol T 6.00 nbrgrow .00 blength  196.10 bwidth =354.10

LOA nbrgcol -blength

dl =250 - (nbrgrow -bwidth ) - dl
L.OA

d2 250 - (nbrgrow-hwidth = 335} Q2 - odz2
~ LOA

PG(xl.x2) =0.0829

Figure I1.7 (continued): Geomertric Probability Calculations for the Maysville

Section of the Chie River.
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Flotitla Category 7 PG Calculation

nbrgeol  5.00 nbrgrow .00 blength  200.00 bwidth  26.00

LOA nbrgcol -blength

dl 250 - {nbrgrow -bwidth ) o - 4ar
LOA

@ 250 - (nbrgrow -bwidth 35y T @2 a )
LOA

PG(x1.x2}) =0.0335

Flotilla Category 8 PG Calculation

nbrgeel  "5.38 nbrgrow 300 blength  221.03 bwidth ~43.23

LOA - nbrgcoi -bleneth

dl - 250 - (nbrgrow -bwidth } “l - gl
LOA

d2 250 - (nbrgrow bwidth 33) Q dz
T LoA

PG(x1.x2) =0.0961
Flotilla Category 9 PG Calculation

nbrgcol  -4.50 nbrgrow  3.00 blength  279.26 bwidth - 34.00

LOA nbrecol -blengih

dl 250 - {nbrgrow -bwidth ) W - di
LOA
d2 250 - {nbrgrow -bwidth - 35} _od2
LOA

PG(xl.x2) =0.1111

Figure I1.7 (continued): Geometric Probability Calculations for the Maysville
: Section of the Ohio River.
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Flotiila Caregory 10 PG Caiculation

nbrgcol 400 nbrgrow 1. 76 blengtn ~ 320.00 bwidth - 34.00

LOA  nbrgcol -blength

dl 250 - {nbrgrow - bwidth } o - dl
LOA

a2 § 250 - (nbrgrow -bwidth 33 32 - d2
LOA

PG(x1.x2) =0.1077

Flotilla Category 11 PG Calculation

nbrgcol ~3.23 nbrgrow 276 blength  204.27 bwidth -~ 54.00

LOA nbrgcol -biength

dl 250 - (nbrgrow -bwidth } o dl
" LOA
d2 250 - (nbrgrow -bwidth 35 a2 - d2
"~ LOA

PG(x1,x2) =0.0994

Flotiila Category 12 PG Calculation

nbrgcoi - 2.00 abrgrow 100 biength  350.10 bwidth -55.82

LCA nbrgeol -blength

dl -250 - (nbrgrow -bwidth ) o - dl
~ LOA
d2 250 - (nbrgrow -bwidth 33} 2 d2
~ LoA

PG(x1.x2) =0.0757

Figure II.7 (continued): Geometric Probability Calculations for the Maysville
Section of the Ohio River.
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THE MAYSVILLE KENTUCKY BRIDGE OVER THE OHIO RIVER

BARGE EQUIVALENT STATIC IMPACT FORCE
CALCULATIONS

Barge Design [mpact Velocity
West Pier: Barge Transit V= i0.27 fps (7.00 mph}
Warterway V=37 fps (3.89 mph)

Vg -110.27 -3.7) tfps)

Barge Design Impact Velocity
East Pier: Barge Transit V= 10.27 {ps (7.00 mph)
Waterway V= 6.1 fps ( 4.15 mph)

VE -11027 -6.1) ({ps)

Hydrodynamic Coefficient

Cy -1.05

Individual Barge Displacement (tons): By barge type, i = 1,2,...,24.

T1; defines the 97.75 percentile barge 1onnages.

T, 633 TL, 1468 T, 3047
TL 953 TL, 3657 TL, 774
TL 86 TL 421 T, 35315
T, 501 TL, 1890 TL, 4261
TL, - 1433 TL, 271§ TL, - 6480
TI, 1232 TL, 2643 TL, 7497
TL, 3416 TI, 1.156 TL, -8383
TI, :3664 T, 1375 TL, - 6350

Figure I1.8: Barge Equivalent Static Impact Force Calcuiations for the Maysville
~ Section of the Ohio River.
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W E
.21 107 1.28.10°]
————— g
1.32.10°] 1.39-10°
5] o
5.72-10° 6.01- 10"
I1.36.10° 1.43-10°
o0 i
11.99-10° 2.09.10°
|L99- 107 [2.09-107;
| ] - . - I R
12,16 10° 2.26-10°
i 0 il 3} _
j2.25-10° 2.37-10°
1.06-107 _ 1.11:10°

Barge Width Correction Factors: Using the Most Conservative Width in the
Flotilla Category iper AASHTO definition R = ratio of barge width to 35-ft.)

43.23
26.98 R ol
25.70 R 78 17
Ry "= 3 15
35
. s r, TR
R. - il :é“ 35
33 -
54.00
. 60.00 R, il
54.00 g, 9
R, = TR 15
N
62.69
5 26.74 R g
55.00 R fid 0
R, o 35 33
35
23.00 17.49 Ra, 3400
Rs 57 : o 15
35 i3
64
R 3359 54.00 R, -06%
& TTa R, ".— =35
35 35
34.00
25.00 R., ——
R, 2% Ris ™5 T35
38 3
55.82
2 I ——
R 5930 R,, 16.00 Roy - 753
3 33 33

Figure I1.8 (continued): Barge Equivalent Static Impact Force Calculations for the
Maysville Section of the Ohio River.
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Barge Damage Depth a gy Barge Damage Depth a g
West Tower Pier (ft.) East Tower Pier (ft.)
AASHTO Eqn. 3.13-1 AASHTO Eqn. 3.13-1
124
5 N Ei 2
- — 1102 1o e - 1-10.2
aw - %1 \BE, 5672
R ' R,
aBW, aBE,
[t | 0
0 0
0 ! ]
0 0
0 0
119.851 20.53
29 99| 30.88
) 0
70 a
128.62 29.47
O 0
38.111 39.31
35.56| 36.64
25,951 26.73
o | 0
31.98] 33.02
33.061 34.06
J 0
33.09| 34.06
0 | 0
[54.681 35.69
0| 0
33,37 36.6
21.93i 22.61
Barge Equivalent Static Barge Equivalent Static
[mpact Force Py for Impact Force Pgg for
the West Tower Pier (kips) the East Tower Pier (kips)
AASHTO Eqn. 3.12.1-1b AASHTO Egn. 3.12.1-1b
PEW, = 1349 . 110-aBW. R PBE 1349 - 110-aBE 'R,

Figure II.8 (continued): Barge Equivalent Static Impact Force Calculations for the
Maysville Section of the Ohio River.
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PEW. U0 PBE, 0.0
PBW. 0.0 PBE, 0.0
PBW. 1.0 PBE, 0.0
PBW, 1.1 PRE, 0.0
PBW, 0.0 PBE, 0.0
PBW, 0.0 PBE, 0.0
PBW, 0.0 S PBE, 0.0
PBW., 0.U PBE,, 0.0
PBW,, 0.0 PBE,, -0.0
PBW., 0.0 PBE, 0.0
PBW., 0.0 PBE,, 0.0
- PBW.. 0.4  PBE., 00
PRW PBE,
0 | o
0 i 0
0 0
0 0
0 0
3.39.10° 3.46.10°
7.17-10°] 7.132.10°
i} ]

0 0
694-10° 7.08-10°
5} U]
423.10° 4.33.10°
5.64.10° 5.76.10°
;0,45-10 1 6.62[-)10

H [}
‘—'“""'"I E]
16110 3.7-10
6.16-10° 6.29.10°
0 0
77.10° 7.86-10°
i} 4]
7.97-10° 8.14-10°
$ 4]
3 3
41210 8.29.10
610° 6.12.10°

Figure IL.8 (continued): Barge Eduivaient Static Impact Force Calculations for the
Maysviile Section of the Ohio River.
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Barge Design Impact Velocity
West Pier: Barge V=0.0 tps

East Pier: Barge V=0.0 Ips

Vg <68  (IpS)

TV E ST ups)

T, 6480

Barge Kinetic Energy
West Tower Pier (k-ft)
AASHTO Eqn. C3.8-1

W =9.77"10°

Barge Damage Depth a gy

West Tower Pier (ft.)
AASHTO Egn. 3.13-1

ABW. =4 33

Barge Equivalent Static
Impact Force Pgyy for

the West Tower Pier (kips)
AASHTO Eqgu. 3.12.1-1b

PBW, = 1349 - 110-aBW, R,

PBW, =279+ 10°

Waterway V=6.8 fps

Waterway V=71 Ips

BARGE EQUIVALENT STATIC IMPACT FORCE
CALCULATIONS FOR A SINGLE FREE DRIFTING BARGE

Hydrodvnamic Coefficient

Cy 105

Singie Free-Drifting Barge Loaded Tonnage - Barge Type GC (tons):

Barge Kinetic Energy
East Tower Pier (k-ft)
AASHTO Eqn. C3.8-1
Pl R, +1.53
CHT2VE
2322

E, =1.07+10°

Barge Damage Depth aBé
East Tower Pier (ft.}
AASHTO Eqan. 3.13-1

il —

JBE. =4 64

Barge Equivalent Static
Impact Force Ppg for

the East Tower Pier (kips)
AASHTO Eqgn. 3.12.1-1b

PBE, - 1349 - 110-aBE, 'R,

PBE =2 8510’

Figure I1.9: Barge Equivalent Static Impact Force Calculations for the Maysville

Section of the Chio River - Single Free Floating Barge.
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Table I1.1: Equivalent Static Barge Impact Loads and Frequencies for the West
and East Tower Piers for the Maysville. Kentucky Bridge.
Flotiila Number of Flotilla Equivaient | Equivalent Starting Length
Category* Barges in Frequency Static Static Elevation of
Flotilla {nuniber Impact Impact of Uniform
Column® of Force for Force for Uniform Barge
downbound West East Barge Impact
passages Tower Tower Impact Load
per year)® | Pier Pier "~ "Load* ~ B
(kips) {kips) (ft) {ft)
(1) 2 3 (4) &) (6) N
6 (BB) 3.33 ) 3.390 3.460 499.5 3.0
7 (BC) 342 105 7.170 7.320 499.5 3.0
10 {CC) 3.35 46 6.940 7.080 199.5 3.0
12 (DB) 5.00 25 4.230 4.330 499.5 3.0
13(DOY 4.58 2076 5.640 3.760 499.5 3.0
14 (DD) 6.00 l 6,480 6.620 500.5 4.0
16 (EB) 5.00 1 3.610 3.700 499.5 3.0
17 (EC) 4,58 195 6.160 6.290 499.5 3.0
19 (FC) 3.35 5 7.700 7.860 499.5 3.0
21 (GO) 3.39 205 7,970 8.140 500.5 4.0
23 (HO) 2.00 3 8.120 8.290 300.5 4.0
24 (HD) 1.67 19 6.000 6.120 500.5 4.0

* The first letter in parentheses refers to the length of barge designation as presented in
Table 6.1, and the second letter in parentheses refers to the width of barge designation
as presented in Table 6.2.

* Non-integer values for the number of barges comprising a flotilla column are acceptable
since Method II is a probability based method of analysis.

¢ Downbound traffic for 1992, Average traffic growth rate for 1991 - 1992 is -2%.

¢ For both the west and east tower piers.

xxxi
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Table [1.2: Typical Barge Size Dimensions.

Length. L, (ft) 195 290 250
Width. B,, (ft) 35 53 72
Depth. D, (ft) 12 12 17
Empty Draft, D; (ft) 1.7 1.7 2.5
X Loadéd Il)raft."DL. o -(ft). | 87 1 78.7“ | 12.5
Depth of Bow. Dy (ft) 13 13 18
Bow Rake Length, R, (ft) 20 25 30
Head Log Height, H, (Ft) 2-3 2-3 - 35
Cargo Weight, C, * (tons) 1700 3700 5000
Empty Weight, W (tons) 200 600 1300
Total Weight. W, (tons) 1900 4300 6300

Length (L 4)

PLAN
w» Direction of Travel H,
i N = =] ‘(]‘)
$ --------- :—-____._—-- ____________ / T 4 B
Py TLoadcd Draft (D, ) |
Empty Draft (DE ) RL
ELEVATION

Kentucky Rivers , _ ' xxxii




Table [1.3: Equivalent Static Impact Loads for the West and East Tower Piers for
a Single Free Floating 53-ft x 290-ft Barge.

Uniform Barge Uniform Barge Equivalent Static | Equivalent Static
Impact Load Impact Load Impact Force Impact Force
Starting Elevation Length West Pier East Pier
(ft) (ft) (kips) (kips)
(1) e O N B
500.5 4.0 2,790 2,850
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Table II.4: Probability of Coliapse for the Maysville Bridge (H, = 5000 kips).

H/P} Probability of Collapse®

Category

East Pier West Pier East Pier . West Pier

6 (BB) 1.4451 1.4749 0.0000 0.0000
7 (BO) 0.6831 0.6974 0.0352 0.0336
10 (CC) 07062 | 0705 | 00326 | 00311
12 (DB) 1.1547 1.1820 0.0000 0.0000
13 (DC) 0.8681 0.8865 0.0147 0.0126
14 (DD) 0.7553 0.7716 0.0272 0.0254
16 (EB) 1.3514 1.3850 0.0000 0.0000
17 (EC) 0.7949 0.8117 0.0228 0.0209
19 (FC) 0.6361 0.6494 0.0404 0.0390
21 (GO) ' 0.6143 0.6274 0.0429 . 0.0414
23 (HO) 0.6031 0.6158 0.0441 0.0427
24 (HD) 0.8170 0.8333 0.0203 0.0185

* H, is the pier capacity and P, is the equivalent static load for each flotilla category as
found in Table I1.1.
® The Probability of Collapse is calculated as:
PC = (I-H./P)/9 for 0.1 < H/P, < 1.0.
PC = 0 for H,/P, > 1.0.
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Table 11.5: Annual Frequency of Collapse for East Tower Pier with H, = 5000 kips.
Flotiila Probability Geometric Probability Annual .
Frequency of N Probability of Frequency Summation
Category ) Aberrancy Collapse ;::;:ﬁg::;
(N (PA) (PG) (PC) (AF)
6 (BB} 4 1.7704x10° 0.1012 0.0000 0.0000 0.0000
7 (BC) 105 1.7704x10™ 0.0938 3.0352 6.140x10°% 1 6.140x10°%
10 (CCy 16 1.7704x10* 0.1183 0.0326 3.145x10° | 9.285x10°
12 (DB) 25 1.7704x10" {.0348 0.0000 0.0000 9.285x10°
13(DC) 2076 1.7704x10 0.09353 0.0147 5.135xi0* | 6.064x10*
14 (DD) ! 1.7704x 10" 0.0829 0.0272 3.991x107 | &.068x10*
16 (EB) 1 1.7704x10™ 0.0335 0.0000 0.0000 6.068x10*
17 {EC) 195 1.7704x 10 0.0961 (0.0228 7.560x10% | 6.824x10*
19 (FC) 3 1.7704x107 0.1111 0.0404 3.976x10° | 6.863x10*
21 (GO 205 1.7704x10* 0.1077 $.0429 1.675x10* | 8.539x10*
23 (HC) 3 1.7704x10* 0.0994 0.0441 3.880x10°% | 8.577x10°
24 (HDY 19 1.7704x 10 0.0757 0.0203 5.178x10°¢ | 8.629x10*
XXXy
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Table II.6: Annual Frequency of Collapse for West Tower Pier with H, = 3000 kips.
Flotilla Probability Geometric Probability Annual S ation
Frequency of Probability of Frequency

Category of Annual

. Aberrancy Collapse Frequenc
) (PA) (PG) (PC) (AF) quency

6 (BB) + 1.7704x10° 0.1012 0.0000 0.0000 3.0000
7 (BCY 105 1.7704x10% 0.0938 0.0336 5.864x107 5.864x10°
10 (CO) 16 1.7704x10° 0.1183 0.0311 2.992x10° 8.856x10°
12 (DB) 25 1.7704x10* 0.0348 0.0000 0.0000 8.856x10°
13{(DCY 2076 1.7704x 107 0.0953 0.0126 4.416x10% 5.302x10
14 (DD | 1.7704x 10 0.0829 0.0254 3.725x107 5.306x10%
16 (EB) 1 1.7704x10™ 0.0335 0.0000 0.06300 5.306x10°
17 (EC) 195 1.7704x 107 (.0961 0.0209 6.942x10° 6.000x104
19 (FC) 3 1.7704x10* 0.1111 0.0390 3.832x10° | 6.038x10*
21 (GO) 205 1.7704x10" 0.1077 0.0414 1.618x10™ 7.657x107
23 (HC) 3 1.7704x107 0.0994 0.0427 3.757x10% ! 7.694x10°
24 (HD) 19 1.7704x 10 0.0757 0.0200 4.716x10° 7.741x10*
xxxvi
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Table I1.7: Probability of Collapse for the Maysville Bridge (H, = 7170 kips).

Barge Traffic

H,/P, Probability of Collapse*

Category

East Pier West Pier East Pier West Pier
6 (BB) 2.0723 2.1150 0.0000 0.0000
7 (BC) 0.9795 1.0000 0.0023 0.0000
10 (CO) 1.0127 1.0331 0.0000 © 0.0000
12 (DB) 1.6559 1.6950 0.0000 0.0000
13 (DC) 1.2448 1.2713 0.0000 0.0000
14 (DD) 1.0831 1.1065 0.0000 0.0000
16 (EB) 1.9378 1.9861 0.0000 0.0000
17 (EC) 1.1399 1.1640 0.0000 0.0000
19 (FC) 0.9122 0.9312 0.0098 0.0076
21 (GC) 0.8808 0.8996 0.0132 . 0.0112
23 (HC) 0.8649 0.8830 0.0150 10.0130
24 (HD) 1.1716 1.1950 0.0000 0.0000
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Table 11.8: Annual Frequency of Collapse for East Tower Pier with H, = 7170 kips.
Flotilla Probability ‘Geometric Probability Annual .
Frequency of Probability of Frequency Surnmation
Category Aberrancy ' Collapse gf_ezﬂ:::;
N (PA) (PG) (PC) (AF)
6 {BB) 4 1.7704x10* 0.1012 0.0000 0.0000 0.0000
7 (BC) 105 £.7704x10™ 0.0938 0.0023 3.970x10° 3.970x10°
| 10 (COY -16 -L..7764)-c-10“‘ 0.11753 7 C;OOOO | 00000 . 319&0)(10‘6
12 (DB) 25 1.7704x 10 0.0348 0.0000 (0.0000 3.970x10%
13 (DC)Y 2076 1.7704x 10 0.0953 0.6000 0.0000 3.970x10°
14 {(DD) 1 1.7704x10* 0.0829 0.0000 0.0000 3.970x10°
16 (EB) ! 1.7704x10™ 0.0335 0.0000 0.0000 3.970x10°
17 (ECY 195 1.7704x 10" 0.0961 0.0000 0.6000 3.970x10°
19 (FO) 5 1.7704x10™ 0.1111 0.0098 9.593x107 4.929x10%
21 (GO) 205 1.7704x10" 0.1077 0.0132 5.175x10° 5.668x10°
23 (HO) 3 1.7704xt0* 0.05%4 0.0150 1.321x10% | 5.800x10°
24 (HD) 19 1.7704x 107 0.0757 0.06C0 0.0000 5.800x10°
xXxxviil
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Table 11.9: Annual Frequency of Collapse for West Tower Pier with H, = 7170 kips.

Flotilla Probability Geometric Probability Annual .

Frequency of Probability of Frequency Summation

Category Aberrancy Collapse gf_eil;l;::i

Ny (PA) (PG) (PC) (AF)

6 (BB) 4 1.7704x10* 0.1012 0.0000 0.0000 0.0600
7 (BC) 135 1.7704x10" 0.0938 0.0000 0.0000 0.0000
10 (CC) 46 1.7704x 10" 0.1183 0.0000 0.0000 0.0000
12 (DB) 25 1.7704x10™ 0.0348 0.0000 0.0000 (.0000
13 {DC) 2076 1.7704x107 0.0953 0.0000 0.0000 0.0000
14 (DD) l 1.7704x10% 0.0829 0.0000 0.0000 0.0000
16 (EB) 1 1.7704x107 0.0333 0.0000 0.0000 0.0000
17 (EQ) 195 1.7704x10™ 0.0961 0.0000 0.0000 0.0000

19 (FC) 5 1. 7704x10" 31111 0.0076 7.521x107 7.521x107

21 (GO) 205 1.7704x10" 0.1077 0.0112 4.359x107 | 4.435x107

23 (HO 3 1.7704x10* 0.0994 0.0130 1.144x10% | 4.549x10°

24 (HD) 19 1.7704x 10" 0.0757 0.0000 0.0000 4.549x10°

XXXIX
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1. INTRODUCTION

The 1993 collapse of a Louisiana raiiroad bridge killing 44 peopie after being
struck by a barge flotilla (Lexington Herald-Leader, July 18, 1993) is a typical example
of the vulnerability of bridges to vessel (barge or ship) impact loads. Not only can a
bridge collapse result in the loss of life, but it may also cause-an impasse for automobiles -
and commercial vehicles resuiting in great economic loss for the communiry.

The Louisiana raiiroad bridge collapse is not an isolated incident of bridge collapse
due to barge flotilla collision or impact. In addition to the event described above, two
major bridges over the Ohio River near Cincinnati were struck by barges on November
22,1993, causing one of them to be closed for several days while repairs were completed.

A large number of bridges are designed each year to resist ship impact loads using
the AASHTO Guide Specification and Commentary for Vessel Collision Design of Highway
Bridges (reference 4). The guide specification provides three vessel impact design
methods, called Methods 1. II. and III. Most bridges are designed using Method I when
determining the design vessel since it is simple and easy to use; however, this method may
result in expensive and overly conservative design. -

Although Method II is much more difficult to apply then Method I, it is
recommended by the AASHTO Guide Specification for most bridges and should lead to
more economical designs. However, in order to apply this method, detailed data
collection and analysis are required. In addition, the code is oriented towards the design
of bridges for ship impact rather than for impact from barges. Barges are the primary type
of vessels usmg the navigabie inland waterways of Kenmcky. Figures 1.1 and 1.2
illustrate typical barge tlotillas that travel on the Ohio River.

This report provides the information necessary to apply design Method II to the
navigable inland waterways of Kentucky, namely the Ohio, Tennessee, Cumberiand,
Green, and Kenmcky Rivers. Figures 1.3 and 1.4 illustrate the design flow chart for
vessel collision design of bridges using Method II as presented in the AASHTO Guide
Specification. Although no barge traffic along the Kentucky River is reported by the
Performance Monitoring System Database of the U.S. Army Corps of Engineers, barge
traffic along this river does exist. Therefore, it is included in this report and should at
least be considered in the design for impact due to a flotilla composed of three barges in
a single column.
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Figure 1.2: Barge Flotilla Passing Under the George Rogers Clark Memorial Bridge in Louisville, Kentucky.



I Applicability of Guidelines - AASHTO Section 3.2 ‘|

l Determine imporiance Classification - AASHTO Section 3.3 : ]
Determine Navigable Channet Characteristics - AASHTO Sections 3.4 and 4.2
S — {Chapter 3 of this Reporr) R,

Determing Vessel Fleet Characieristics - AASHTOQ Sections 3.5 and 4.4
{Chapters 4, 6, and 7 of this Report)

i
| Determine Vessel Transit Path - AASHTO Section 4.2.1 |

|

{ Determine Vesscl Transit Speed - AASHTO Section 3.7
{Chapter 4 of this Report)

1 Pretiminary Bridge Design and Layout J

| Determine Water Depths - AASHTO Section 4.2.2 l

-

Determine Vessel Impact Spwd - AASHTO Section 3.7
(Chapter 4 of this Report)

Analysis Method - 3 methods can be used:
a. Method I
b, Method I

(see figure 1.4 for sub flow chart outlining Method I}
c. Method [II

Figure 1.3: Design Procedure Flow Chart (Modified After AASHTO Guide
Specification for Vessel Collision Design of Highway Bridges).
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Method [ of AASHTO Guide Specification and Commentary for
Veszel Collision Design of Highway Bridges - AASHTO Section 4.8

Determine Accepance Criteria for Bridge Componenis - AASHTO Section 4.8.2
{Chapter 3 of this Reporn)

Determine Barge Type, Size. and Frequency of Travel - AASHTO Section 4.8.3.1
(Chapters 6 and 7 of this Report)

y
Determine Probability of Aberrancy - AASHTO Section 4.8.3.2
{Chamer 7 of this Raport)

| Determme Geomerric Probability - AASHTO Section 4.8.3.3 |

| Determme lmpact Forces - AASHTO Sections 3.9, 3.1, 3.12, and 3.14 |

= Determine Bridge Resistance Strength - AASHTO Section 4.8.3.4 J

[ Determine Probability of Collapse - AASHTO Section 4.8.3.4 ]

f Determine Annvail Frequency of Collapse - AASHTO Section 4.8.3 ' f

| Determine Design Vessel - AASHTO Section 4.8.2 |

Na Is Bridge Adequate? Yes
| Three Possible Allernatves |
L Revise Bridge Strength |
F
'——-—'—LR:visc Struemre [
F
Dretermine Bridge Protection System ,
AASHTO Section 7 Design Complete

Figure 1.4: Sub Flow Chart for Method II (Modified After AASHTO Guide
Specification for Vessel Collision Design of Highway Bridges).
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2. Dara CoLLECTION

The data included in this report are in accordance with the AASHTO Guide
Specification and Commentary for Vessel Collision Design of Highway Bridges. The
results generated are based on statistical data obtained from the U.S. Coast Guard, the
. U.S. Army Corps ot Engineers.. and.the American Waterways Operators, and are
necessary to apply design Method II of the guide specification. Specifically, the data are
needed to calculate: the probability of aberrancy, the size and tonnages of the barges using
the waterways, the flotilla category distributions. the number of barges in the flotilla
column and row, and the waterway elevation profiles. Most of the databases required to
obtain this information were not released to the University of Kentucky because of the size
and complexity of the data files. Consequently data queries were conducted and the results
were sent to the University of Kenrucky on computer disks or printouts. Therefore, the
responsibility for maintaining or updating the data must lie with the engineer since specific
queries must be processed by the appropriate agency. Addresses and telephone numbers
of the contributing agencies are listed in Figures 2.1 through 2.7 of this report.

In order to calculate the probability of aberrancy on Kentucky. waterways in
accordance with the 4ASHTO Guide Specification, long-term vessel casualty (accident)
data were required. The U.S. Coast Guard, Marine Safety Evaluation Branch,
Washington. D.C.. has maintained a database on vessel casualties for the past 11 years for
Kenmcky waterways. The database contains casualty reports for all vessel types operating
on the waterway system, including barge tows. In addition, the database gives the nature
of the casualty, i.e. collision, grounding, etc.

A data query was conducted by the U.S. Coast Guard computer specialists for the
University of Kentucky under the Freedom of Information Act. From this information the
probability of aberrancy for particular segments of the Kencky waterway system was
determined. This is shown diagrammaticaily in Figure 2.1.

The information necessary to calculate the flotilla category distributions and the
number of barges in the flotilla columns or rows was provided by the U.S. Coast Guard
Navigation Data Center, Washington. D.C., from the Performance Monitoring System
database. The purpose of the database is to track the efficiency of movement of cargo by
barge along the U.S. inland waterway system. Data collection points for the database are
located at the locks on the waterway system.

The information provided in the database is the annual cumulative number of
barges categorized by the U.S. Army Corps of Engineers classification system and the
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sizes and frequencies of the tlotillas traveling on the waterways. From the information
provided in the database. the flotilla frequency distribution by category, and the number
of barges to be assigned to the flotilla column and row were caiculated. This is illustrated
in Figures 2.2 and 2.3.

The database was not released to the Untversity of Kentucky because of the size
and compliexity of the data files. All data queries were conducted by the U.S. Army Corps
of Engineers' computer specialists with results sent to the University of Kenmcky on
. compurer disks. generally requiring five to six MBytes of storage. Computer programs
were then written to process the query results and conduct a statistical analysis on the data.

In addition to maintaining the Performance Monitoring Systemn Database, the
Navigation Data Center annually conducts a statistical analysis of the barge traffic on the
U.S. waterway system. Among the results of the analysis are the average upbound cargo
capacity, average downbound cargo capacity, and the average percentage change in total
barge traffic at each of the data collection points on the U.S. waterways. Average
upbound and downbound capacities. and changes in barge traffic were collected for
Kentucky waterways for the most recent years of 1992 and 1993.

Barge type tonnages and sizes were calculated using the information contained in
the Waterborne Commerce of the United States database. This database is maintained by
the U.S. Army Corps of Engineers’ Waterborne Commerce Office in New Orleans, LA,
and was released to the University of Kentucky under the Freedom of Information Act.
The database requires approximately 7.2 MBytes of computer storage and comes as a
formatted ASCH (FASCI) file. A computer program was written to process and conduct
a statistical analysis of the data in order to assign barge sizes and tonnages to the 24 barge
types. The information flow is shown in Figure 2.4.

The elevations for the rivers of Kenmucky were provided by the U.S. Army Corps
District Engineers. Figure 2.5 lists the three district engineers who provided information
for all of Kentucky's waterways. It should be noted that the Nashville District Office was
assisted by the Tennessee Valley Authority. The river elevations for the normal pool, 2%,
Qse, Quog, and Qg flow conditions were sought for all of Kentucky's navigable rivers.
However, for some sections of the Kentucky and Cumberiand Rivers, complete data
records were not maintained and the information was not available from any known
source.

The American Waterways Operators and the U.S. Coast Guard Captain of the Port,
Louisville, KY, provided various records on barge transit speeds, typical ﬂotllla sizes,
barge draft depths, etc. This is depicted in Figures 2.6 and 2.7.

Barge Traffic ' '- _ 7




J

. U.S. Coast Guard |- - ‘ U.S. Coast Guard .. .

St. Louis, MO |

Bridge Branch G-MMI-3
(314) 539-3724 ' }

(202) 267-1435

Washington, D.C.

i

‘Q,.; Vesse] Casualty Data -5——~
I i

E
H
'
§

v
Probability of Aberrancy

Figure 2.1: Probability of Aberrancy Data Collection Flow Chart.
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U.S. Army Corps of Engineers
Navigation Data Center
- Washington, D.C.
(703) 355-3061

I

Performance Monitoring System |

}

Total Barge Distribution Data
i Barge Traffic Growth Rate
+ Upbound/Downbound Cargo Capacities
t

Figure 2.2: Total Barge Distribution Data Collection Flow Chart.
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I Army Corps of Engineers
’ Navigation Data Center

| Washington. D.C.

1— (703)-355-3061

|

Y

Performance Monitoring System

!

Flotilla Dimensions
Distribution Data

Figure 2.3: Flotilla Dimensions Data Collection Fiew Chart.
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U.S. Army Corps
Waterborne Commerce
New Orleans, LA
(504) 862-1470

:

‘ Waterborne Commerce
i of the U.S.

Data Base

J

i

!J Barge Capacities
: and

! Dimensions
J

Figure 2.4: Barge Capacities and Dimensions Data Collection Flow Chart.
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U.S. Army Corps of Engineers
District Engineer
Huningon. WV |

(304) 529-5499 |

|
U.S. Army Corps of Engineers
District Engineer

Louisville, KY
(502) 582-5662

T
|

|
y
U.S. Army Corps of Engineers
1 District Engineer
| Nashville, TN
(613) 736-5626

\i

]
‘ﬁ River Profile Data

i River Elevations

Figure 2.5: River Elevations Data Collection Flow Chart.
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|
|
[

‘American Waterways Operators
Inland Waterways
(703) 841-9300

General Information

Figure 2.6: General Information Data Collection Flow Chart.
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- U.S. Coast Guard
- Louisville, KY |
| (502) 582-5194

Captain ot the Port

Y
L Barge Transit Velocities

Maximum Barge Draft Depth

Figure 2.7: Barge Transit Velocities Data Collection Flow Chart.

Kentucky Rivers




3. River ELEVATIONS

The AASHTO Guide Specification and Commentary for Vessel Collision Design of
Highway Bridges appears to require that the barge impact loads be applied at the river 2%
flow elevation. As determined from daily river tlow data, the 2% flow elevation is the
elevation the river exceeds just 2%.of the time. The normal pool. 2% flow, Qs,, Q,p, and-
Qse clevations are reported at reguiar intervals along most of the navigable iniand
waterways in Kentucky, as shown in Tables 3.1 through 3.5. The river elevations were
provided by the U.S. Army Corps of Engineers district offices in Louisviile, KY,
Nashville, TN, and Huntington, WV. The Tennessee Valley Authority (TVA) assisted the
Nashville District Office in obtaining the requested information. The river elevations for
the normal pool, 2%. Qs, Qg and Qs flow conditions were sought for all of the rivers
in Kenrucky that supported barge traffic. However, for some sections of the Kenmucky and
Cumberland Rivers. complete data records were not maintained and the information was
not available from any known source.
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Table 3.1: River Elevation Data for the Ohic River

miles normal 2% flow Qs Qi Qso0
below pool
Pittsburgh (ft) (ft) (ft) (ft) (ft)

mouth 296.0 318.0 329.0 330.5 333.0
975.0 | 297.0 319.0 3290 | 3305 | 333.0
970.0 302.0 320.0 329.0 331.5 333.0
565.0 302.0 321.0 330.0 332.5 334.0
960.0 302.0 322.0 331.5 333.5 335.5
955.0 303.0 323.0 332.5 334.5 337.0
950.0 303.0 323.0 333.5 336.0 338.5
845.0 303.0 325.0 334.5 337.0 339.5
940.0 303.0 325.0 336.0 338.0 341.0
935.0 304.0 326.0 337.0 3395 342.5
930.0 305.0 328.0 338.5 341.0 344 0
925.0 306.0 329.0 339.5 342.0 345.0
920.0 307.0 331.0 341.0 343.5 347.0
915.0 324.0 332.0 344.0 346.0 350.0
910.0 324.0 333.0 346.5 348.5 352.5
905.0 325.0 335.0 348.5 350.5 354.0
900.0 325.0 337.0 351.0 353.0 357.0
895.0 325.0 338.0 353.0 355.0 359.0
890.0 326.0 340.0 355.5 358.0 362.5

Kentucky Rivers
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Table 3.1 (continued): River Elevation Data for the Ohio River

miles normal 2% flow Qso Qoo Qo
below pool
Pittsburgh (ft) (ft) (ft) (ft) ft)
885.0 327.0 341.0 357.5 359.5 364.0
880.0 | 3270 343.0 1359.0 3615 | 366.0
875.0 327.0 344.0 360.5 363.0 368.0
870.0 328.0 346.0 362.0 364.5 369.0
865.0 329.0 347.0 364.0 366.0 371.0
860.0 330.0 349.0 365.0 367.0 372.0
855.0 330.0 351.0 366.0 368.5 373.0
850.0 331.0 352.0 366.5 369.0 373.5
845.0 342.0 353.0 367.5 369.5 374.0
340.0 343.0 355.0 368.5 370.5 374.0
835.0 343.0 356.0 369.0 371.0 375.0
830.0 344 .0 358.0 369.5 371.5 375.5
825.0 345.0 359.0 371.0 372.5 376.5
820.0 345.0 361.0 371.5 373.0 377.0
815.0 345.0 362.0 372.5 374.0 378.0
810.0 346.0 364.0 373.5 375.0 378.0
805.0 346.0 365.0 3745 376.5 378.5
800.0 347.0 367.0 375.5 377.0 379.0
795.0 347.0 369.0 376.0 378.0 380.0
17
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Table 3.1 (continued): River Elevation Data for the Ohio River

miles normal 2% flow Qs Q100 Qsoo
below pool
Pittsburgh {ft) (ft) (ft) (ft) (ft)

790.0 348.0 370.0 377.0 378.5 380.5
785.0° 349.0 371.0 | 3780 | 3800 381.5
780.0 350.0 373.0 380.0 381.5 383.0
775.0 358.0 374.0 381.5 383.0 385.5
770.0 358.0 376.0 383.0 384.5 387.5
765.0 358.0 377.0 385.0 386.5 389.5
760.0 358.0 379.0 386.5 388.0 391.0
755.0 359.0 380.0 388.5 390.0 393.0
750.0 359.0 381.0 390.0 391.0 | 394.0
745.0 360.0 383.0 391.5 393.0 396.0
740.0 361.0 384.0 393.0 3945 397.5
735.0 362.0 385.0 395.0 396.5 399.5
730.0 363.0 387.0 397.0 398.5 402.0
725.0 363.0 389.0 399.0 400.5 404.0
720.0 383.0 390.0 401.0 402.5 406.0
715.0 383.0 391.0 403.5 405.0 409.0
710.0 383.0 393.0 406.0 408.0 412.0
705.0 384.0 395.0 408.5 410.5 415.0
700.0 384.0 396.0 411.0 413.0 417.5

Kentucky Rivers
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Table 3.1 (continued): River Elevation Data for the Ohio River

miles normal 2% flow Qs Qi Qs
below pool
Pittsburgh (ft) (ft) (ft) (ft) (ft)
695.0 384.0 398.0 413.5 416.0 420.5
690.0 3840 | 399.0 416.0 418.0 423.0
685.0 385.0 401.0 417.5 420.0 425.0
680.0 385.0 402.0 420.5 423.0 428.0
675.0 385.0 403.0 423.0 425.5 431.0
670.0 386.0 405.0 425.0 428.0 433.0
665.0 386.0 406.0 428.0 430.5 436.0
660.0 387.0 408.0 429.5 432.0 438.0
655.0 387.0 409.0 431.0 434.0 439.5
650.0 388.0 411.0 433.0 435.5 441.5
645.0 388.0 413.0 434.5 437.0 443.0
640.0 388.0 414.0 436.0 439.0 445.0
635.0 389.0 415.0 438.5 441.0 447.5
630.0 389.0 417.0 440.0 443.0 449.0
625.0 390.0 419.0 441.0 4440 450.0
620.0 390.0 420.0 442.0 445.0 - 451.0
615.0 391.0 421.0 4435 446.5 4525
610.0 391.0 423.0 4445 447.5 453.5
605.0 420.0 425.0 447.0 450.0 455.0
Barge Traﬁ‘ic 19




Table 3.1 (continued): River Elevation Data for the Ohio River

Kentucky Rivers

miles normal 2% flow Qu Qoo Qsoo
below pool

Pittsburgh (ft) (Ft) (ft) (ft) (ft)
600.0 420.0 126.0 448.5 451.0 456.0
595.0 421.0 428.0 450.0 4525 | 4575
590.0 421.0 430.0 451.0 453.5 458.5
585.0 421.0 432.0 452.5 455.0 460.0
580.0 421.0 434.0 453.5 456.0 461.5
575.0 422.0 436.0 455.5 458.0 463.0
570.0 422.0 137.0 457.5 460.0 465.0
565.0 422.0 439.0 459.0 461.5 467.0
560.0 422.0 441.0 461.0 4635 469.0
555.0 423.0 443.0 462.5 465.0 470.5
550.0 423.0 445.0 464.0 467.0 472.5
545.0 423.0 447.0 466.0 468.5 474.0
540.0 424.0 449.0 468.0 470.5 476.0
535.0 4250 451.0 469.5 472.0 477.5
530.0 455.0 453.0 471.0 474.0 479.5
525.0 455.0 455.0 473.0 475.5 481.5
520.0 455.0 457.0 475.0 478.0 484.0
515.0 455.0 458.0 477.0 480.0 486.0
510.0 455.0 460.0 479.0 482.0 488.0
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Table 3.1 (continued): River Elevation Data for the Ohio River

miles normal 2% flow Qs Qi Qso
below pool
Pittsburgh (ft) (ft) (ft) (ft) (ft)
505.0 456.0 462.0 481.0 484.0 490.5
500.0 456.0 464.0 483.0 486.0 492.0
495.0 456.0 466.0 485.5 488.5 495.0
490.0 456.0 468.0 487.5 491.0 497.0
485.0 457.0 470.0 489.5 492 5 499.0
480.0 457.0 472.0 491.0 494 .5 501.0
475.0 457.0 473.0 493.0 496.0 502.5
470.0 458.0 475.0 495.5 498.5 505.5
465.0 458.0 477.0 497.5 500.5 507.5
460.0 459.0 479.0 499 .0 502.5 509.5
455.0 460.0 481.0 500.5 503.5 510.5
450.0 461.0 482.0 501.5 504.5 511.5
445.0 462.0 484.0 502.5 505.0 512.5
440.0 463.0 486.0 503.5 506.5 513.5
435.0 485.0 487.0 504.5 507.5 514.0
430.0 485.0 489.0 506.0 509.0
' elevations
425.0 485.0 491.0 507.5 511.0 were
420.0 - 486.0 493.0 509.0 512.5 not
available
415.0 486.0 494 .0 510.5 514.0
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Table 3.1 (continued): River Elevation Data for the Ohio River

Kentucky Rivers

miles normal 2% flow Qs Qo0 Qs0
below pool
Pittsburgh (ft) (ft) (ft) (f6) (f0)
410.0 486.0 496.0 512.5 515.5
4050 | 486.0 498.0 5145 517.0
400.0 487.0 499.0 516.0 518.5
395.0 487.0 501.0 517.0 520.5
390.0 488.0 503.0 518.5 522.0
385.0 488.0 505.0 521.0 524.0
380.0 188.0 507.0 523.0 526.0
375.0 489.0 508.0 525.5 528.5 evations
370.0 490.0 510.0 527.5 530.5 were
365.0 490.0 512.0 529.5 532.0 o, o
360.0 491.0 514.0 532.0 534.0
355.0 491.0 515.0 533.5 536.0
350.0 492.0 517.0 535.0 537.5
345.0 493.0 519.0 537.0 539.5
340.0 515.0 521.0 539.0 541.0
335.0 515.0 523.0 540.5 543.0
330.0 515.0 525.0 542.5 544.5
325.0 516.0 527.0 544.5 546.5
320.0 516.0 529.0 546.0 548.5
22




Table 3.2: River Elevation Data for the Tennessee River

miles normal 2% flow Q. Qoo Qs
above pool

mouth (Ft) (Ft) (ft) (£) (ft)
mouth? 304.0 326.0 337.0 339.5 342.5
5.30 elevations 3304 340.1 3415 344 4
21.60 “;;;e 131.6 343.1 344.9 349.1
22.35 available 331.9 343.5 345.4 349.5

22.35t0 359.0 362.3 372.5 375.0 375.0
62.40

* the mouth of the Tennessee River is at mile 934.4 of the Ohio River.
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Table 3.3: River Elevation Data for the Cumberiand River

miles normal 2% flow Qs Qi Qs
above pool
mouth (ft) (ft) (ft) (ft) (ft)
mouth? 306.0 330.0 340.0 343.0 346.0
31.9 354.0 354.0
38.7 356.0 356.5
46.3 358.2 359.2
52.6 359.8 361.0
58.1 elevations were not 361.2 362.6 elevations
b were not
63.1 available 362.4 363.9 available
70.8 365.0 366.8
77.0 367.1 | 369.1
148 elevations were not
216 available
* the mouth of the Cumberiand River is at mile 922.5 of the Ohio River.
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Table 3.4: River Elevation Data for the Green River

* the mouth of the Green River is at mile 784.2 of the Ohio River.

miles normal 2% flow Qs Qo0 Qs
above pool

mouth (ft) (ft) (ft) (£t) (ft)
mouth? 349.0 372.0 378.5 380.0 382.0

360 | 3490 | | 3810 384.0 385.0
40.0 349.0 382.0 385.0 386.0
44.0 349.0 382.0 385.0 386.0
48.0 349.0 383.0 386.0 387.0
52.0 349.0 384.0 386.0 387.0
56.0 349.0 385.0 387.0 388.0
60.0 349.0 387.0 388.0 390.0
64.0 363.0 388.0 389.0 391.0
68.0 363.0 elevations 389.0 390.0 392.0
72.0 363.0 - 391.0 392.0 394.0
76.0 363.0 available 392.0 393.0 396.0
80.0 363.0 394.0 395.0 398.0
84.0 363.0 396.0 397.0 400.0
88.0 363.0 397.0 398.0 401.0
92.0 363.0 398.0 399.0 402.0
96.0 363.0 399.0 400.0 403.0
100.0 363.0 400.0 401.0 404.0
104.0 363.0 401.0 402.0 404.0
108.0 363.0 401.0 402.0 405.0
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Table 3.4 (continued): River Elevation Data for the Green River

miles normal 2% flow Qo Qi Qsoo
above pool

mouth (ft) (ft) (ft) {ft) {ft)
112.0 3799 403 .0 404.0 406.0
116._0" i 3799 405_.0 406.0 408.0
120.0 3799 408.0 409.0 411.0
124.0 379.9 410.0 411.0 414.0
128.0 379.9 412.0 413.0 416.0
132.0 3799 413.0 414.0 417.0
136.0 379.9 414 .0 415.0 418.0
140.0 379.9 _ 416.0 417.0 420.0

clevations
144.0 3799 were 418.0 420.0 423.0
148.0 379.9 not 421.0 422.0 425.0
available

152.0 396.1 423 .0 424.0 428.0
156.0 396.1 426.0 428.0 431.0
160.0 396.1 430.0 431.0 434.0
164.0 396.1 432.0 434 .0 437.0
168.0 411.0 434 .0 436.0 439.0
172.0 411.0 439 0 441.0 445.0
176.0 411.0 442 .0 444 .0 448.0
180.0 411.0 445.0 447.0 452.0

Kentucky Rivers

26




Table 3.5: River Elevation Data for the Kentucky River

miles normal 2% flow Qs Qi Qso0

above pool

mouth (ft) (ft) (ft) (ft) (ft)

mouth?® 423.0 447.0 465.8 468.3 473.9
4.0 468.0 1470.0 475.0
3.0 471.0 473.0 477.0
i2.0 472.0 474.0 479.0
16.0 476.0 478.0 483.0
20.0 478.0 480.0 484.0
24.0 481.0 483.0 487.0
28.0 484.0 486.0 489.0
32.0 elevations 486.0 488.0 491.0

were
36.0 not 488.0 - 490.0 494 .0
40.0 available 491.0 493.0 496.0
44.0 403.0 495.0 499.0
48.0 496.0 498.0 501.0
52.0 498.0 500.0 504.0
56.0 501.0 502.0 506.0
60.0 503.0 505.0 508.0
64.0 505.0 507.0 511.0
68.0 508.0 510.0 514.0.
72.0 511.0 513.0 517.0
* the mouth of the Kentucky River is at mile 545.8 of the Ohio River.
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Table 3.5 (continued): River Elevation Data for the Kentucky River

miles normal 2% flow | Qs Qo Qs
above pool
mouth (ft) (ft) (ft) (ft) (ft)
76.0 514.0 516.0 520.0
80.0 518.0 520.0 523.0
84.0 521.0 523.0 527.0
38.0 525.0 527.0 531.0
92.0 528.0 531.0 535.0
96.0 532.0 534.0 539.0
100.0 535.0 538.0 542.0
104.0 538.0 541.0 545.0
108.0 elevations 542.0 544 0 548.0
112.0 were 545.0 547.0 551.0
not
116.0 available 548.0 550.0 554.0
120.0 552.0 554.0 558.0
124.0 555.0 557.0 561.0
128.0 '558.0 560.0 563.0
132.0 561.0 563.0 5367.0
136.0 564.0 566.0 569.0
140.0 566.0 568.0 572.0
144.0 570.0 572.0 575.0
148.0 573.0 575.0 578.0
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Table 3.5 (continued): River Elevation Data for the Kentucky River

miles normal 2% flow Qs Qo0 Qsoo
above pooi
mouth fty - (ft) (ft) (ft) (ft)
152.0 576.0 578.0 581.0
156.0 579.0 581.0 584.0
160.0 582.0 5840 | 5870
164.0 585.0 586.0 589.0
168.0 587.0 589.0 592.0
172.0 590.0 592.0 595.0
176.0 592.0 594.0 597.0
180.0 596.0 598.0 600.0
184.0 elevations 600.0 602.0 604.0
188.0 “I’li”f 603.0 604.0 607.0
192.0 available 607.0 608.0 610.0
196.0 610.0 611.0 613.0
200.0 613.0 614.0 616.0
204.0 618.0 619.0 621.0
208.0 621.0 622.0 625.0
212.0 624.0 625.0 627.0
216.0 627.0 628.0 630.0
220.0 629.0 631.0 633.0
224.0 633.0 634.0 636.0
29
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Table 3.5 (continued): River Elevation Data for the Kentucky River

miles normal 2% flow Qg Queo Qo0

above pool

mouth (Ft) (ft) (ft) (ft) (ft)

228.0 635.0 636.0 638.0

232.0 639.0 | 640.0 642.0

236.0 643.0 644 0 647.0
elevations

240.0 were 647.0 649.0 651.0

244.0 not 652.0 654.0 657.0
available

248.0 658.0 660.0 664.0

252.0 666.0 668.0 671.0

256.0 670.0 672.0 675.0
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4. Frormra VEeLociTY

Per AASHTO terminoiogy, flotilla vefocity is defined as the speed a flotilla can
achieve if the river velocity is zero (transit velocity minus the river velocity). The
maximum velocity is dependent on many factors including the power of the tow boat, the
number and size of the individual barges in the flotilla. and the size of the load in each
barge. Since there are so many variations possmle for these factors, a logical approach
to determining the barge velocity at a particular bridge site is to physically measure the
barge transit velocity and subtract the river velocity.

A second approach is to use a conservative upper bound velocity that would
represent the maximum attainable speed for a fully loaded (or nearly fully loaded) flotilla
traveling under ideal conditions. Table 4.1 gives the maximum atrainable speeds for fully
loaded flotillas under ideal conditions as determined by a survey of the U.S. Coast Guard
and the barge operators. Presently, there is no available data about barge traffic on the
Kentmucky River reported by the Performance Monitoring System Database, but barge
traffic does exist atong this river. Therefore, the minimum value of 5 mph in the table is
warranted for use as the velocity for flotillas traveling on the Kentucky River.

Though the upper bound approach leads to conservative results, it may be overly
conservative when the structure is located on a section of a river where the flotilla must
reduce speed in order to maintain control. For these cases, it may be desirable to survey
the U.S. Coast Guard to determine the usual transit speeds at the bridge location or to
physically measure the transit velocity and deduct the river velocity at the time of
measurement. It should be noted that the use of the term "flotilla velocity " to describe the
speed a flotilla may obtain when the river velocity is zero is consistent with AASHTO
terminology. However. it contlicts with the terminoiogy adopted by the U.S. Coast
Guard. which defines "flotilia transit velocity" as the speed a flotilla may obtain on still
water.
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Table 4.1: Flotilla Velocity for Kentucky Rivers

River Flotilla Velocity
(mph)
Ohio 7
Tennessee 7
Cumberland = - - - S 3
Green 5
Kenmucky 52

* The Performance Monitoring System database currently does not record barge traffic on
the Kentucky River, although it does exist. Therefore. the minimum value of 5 mph in

the table is recommended for use.
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5. DesigN Barce Accerrance CRITERIA

Method II of the AASHTO Guide Specification 1s a probabilistic design
methodology. In this method. the possibility that a barge flotilla impact with a bridge will
cause failure is deemed acceptable provided the probability of the failure of the bridge is

~extremely low. Section 4.8.2 of the AASHTO Guide Specification recommends that the
design flotilla be selected in accordance with the following acceptance criteria for the total

bridge:

CRITICAL BRIDGES. The acceptable annual frequency of collapse, AF,,
of critical bridges shall be equal to, or less than, 0.01 in 100 vears
(AF=AF_=0.0001).

REGULAR BRIDGES. The acceptable annual frequency of collapse, AF,,
of regular bridges shall be equal to, or less than, 0.1 in 100 years

(AF=AF.=0.001).

It is recommended that the definition of a critical bridge be the same as the
definition of an essential bridge as given in the FHWA Seismic Retrofitting Manual For
Highway Bridges (reference 9). An essential bridge, as defined in the Retrofitting
Manual, satisfies one or more of the following conditions:

a bridge that is required to provide secondary life safety; e.g., a bridge that
provides access to local emergency services such as hospitals. This category
also inciudes those bridges that cross routes which provide secondary life
safety, and bridges that carry lifelines such as electric power and water supply

pipelines;

a bridge whose loss would create a major economic impact; e.g., a bridge that
serves as a major link in a transportation system;

a bridge that is formaily defined by a local emergency plan as critical; e.g., a
bridge that enables civil defense, fire departments, and public health agencies
to respond immediately to disaster situations. This category aiso includes those
bridges that cross routes which are defined as critical in a local emergency
response plan and those that are located on identified evacuation routes; or

n

a bridge that serves as a critical link in the security/defense roadway network.
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All other bridges not satisfying one or more of the above definitions should be classified
as regular bridges.

The acceptable annual frequency of bridge collapse is distributed. either equally
or at the designers discretion, over all piers that are located within the waterway.
However, it is recommended that the annual frequency of collapse (AF) be distributed to
cach pter based on its percentage value of the replacement cost of the structure. For
example, the annual frequency of collapse for a pier (AF,) which constitutes 25 percent

_of the replacement cost of a critical bridge (AF=AF,) would be:

AF = —F = ——;— = 0.000025 (3

The summation of the annual frequencies of coilapse for all barge size categories.
with respect to the individual piers. shouid then be less than or equal to the AF, assigned
to each component. The data required for caiculating the annual frequencies of collapse
for all barge size types can be generated using the same procedure as outlined in the
Design Example presented earlier in this report. '
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6. Barce Sizes anp ToONNAGES

In order to apply Method II of the A4SHTO Guide Specification, the barge sizes
and displacement tonnages comprising the flotillas currently using the waterways of
Kentucky must be determined. The 24 barge tvpes defined in this report are based on the
- U.S. Army Corps of Engineers barge length and width designation system and are given
in Tables 6.1 and 6.2 (see Figure 6.1 for the definition of barge length and width). The
sizes and tonmages associated with the 24 barge types are based on the information
contained in the Waterborne Transportation Lines of the United States database (reference
10). The database contains sizes and tonnages of every barge registered to operate in the
U.S. A computer program (given in Appendix A) was written t0 process the database and
calculate the sizes and tonnages to be assigned to the barges comprising a flotiila category.
The computer calculations were based on the following assumptions:

1. The variation of the barge sizes and tonnages within a category could be
represented by a normal distribution.

2. The barges using the waterways of Kenrucky do not exceed a l-l'oaded draft of
15.2-ft. Figure 6.1 shows the concept of "loaded draft.”

The draft cutoff of 15.2-ft was based on information from the U.S. Coast
Guard that barges with a draft in excess of 12-ft do not typically operate on
Kentucky waterways. The 15.2-ft value was used to include some barges
in the database that couid conceivably operate during high water conditions.
This will lead to reasonably conservative results.

3. The minimums of the following values are used:

« The maximum sizes, and tonnages encountered for a category within
the database.

« The average sizes and tonnages pius two standard deviations calculated
for a category.

Since the variation of the barge sizes and tonnages within a category could
be represented by a normal distribution, use of the average plus two
standard deviations assures that the barge sizes and tonnages assigned to a
category have only a 2.25% chance of being exceeded. In the cases where
the maximum value within a category is less than the average plus two
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standard deviations. then the maximum value is used. Since the database
contains all barges operating within Kentucky waterways, if the maximum
value is used, there is a 0% chance that the sizes and tonnages wiil be

exceeded.

4. Only barges typically operating on the Mississippi River System and the Gulf
Coast Intercostal Waterway are used in the calculations.

5. The barge self weight could be linearly in__te_r_polate}d from the relationship:

light draft

4
loaded draft - light draft @)

self weight = (cargo capacity) *

The resuits from the computer program calculations listed in Appendix B are given in
Tables 6.3 and 6.4. Figures 6.2 and 6.3 illustrate typical barge length and width
distributions for flotilla categories BB and HD, respectively.

Barges using the Kenmicky waterways may not always be fully loaded when
operating on the waterway system. Tables 6.5 through 6.8 give the average percentage
of cargo capacity for the upbound and downbound barges at each of the data collection
points on the Kenmucky rivers. The cargo capacities were calculated by the Navigation
Data Center in its annual statistical analysis of the barge traffic on the U.S. waterway
system.
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PLAN

Loaded Draft (D L)
Empty Draft (D )

ELEVATION

__.+.

Figure 6.1: Barge Length, Width, and Loaded Draft Definition.
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Barge Length (m)

1000 4_./

Number of Occurrences

Figure 6.2: Typical Barge Length and Width Distributicn for Category BB.
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Number of Occurrences

Number of Occurrences

15.09

Barge Width (m)

15.70

16.31

Figure 6.3: Typical Barge Length and Width Distribution for Category HD.
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Tabie 6.1: Length of Barge Designation

Length of Barge
less than 100 feet

100 to 174 feet

175 to 194 feet

195 to 199 feet

200 to 259 feet

260 to 289 feet

290 to 300 feet

HiQjm|ioldgliolo | e

greater than 300 feet

Table 6.2: Width of Barge Designation

Width of Barge

less than 26 feet

26 to 34 feet

35 to 54 feet

(ol BB Biwc B -

greater than 54 feet
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Table 6.3: Barge Tonnages per Flotilla Category - Average Vaiues

Flotilla Barge Size Range for B%l;,g? To:.a : Length Width Empty Loaded
Category Flotilla Category eight Draft Draft
{tons) (ft) (ft) (ft) (ft)
1 (AA) (<100 x <267 229.09 72.73 20.73 4.25 6.40
2 (AB) (< 100" x {26'-34N 567.84 62.98 30.95 2.02 - 8,72
3(AC) (<100 % (35'-54"). _ 1957.22 87.75. 1. 40.36 1.32 8.69
4 (AD) (<100") x (>54") 500.57 98.00 55.00 1.00 8.00
5 (BA) (100'-174") x (<26") 635.57 [12.65 23.56 291 6.33
6 (BB) {100'-174") x (26'-34") 668.95 122.44 29.48 1.81 6.63
7 (BOY {100°-174") x (357-54") 1584.43 142.57 43.00 2.92 8.96
8 (BD} (100°-174") x (>34 1810.48 133.83 55.37 1.59 7.64
9(CB) (175'-194") x {26'-34") 1160.92 175.05 26.06 1.57 8.90
10 (CCy | (1757-194") x {35'-54") 1981.08 180.14 42.70 2.74 9.65
11 {CD) (1757-194") x (> 54" 420.65 188.00 60.00 4.00 8.60
12 (DB) | {195'-199") x (26'-34") 1361.57 195.00 26.02 1.72 9.01
13(DC) | (195'-199") x {35'-54" 1844 .64 195.01 35.10 1.67 9.09
14 (DD) (195°-199") x (>54") 2642.67 196.10 54.10 5.00 8.00
15 (EA) (200°-259") x (< 26") 1155.56 215.00 25.00 1.00 10.00
16 (EB) (200'-259" x (26'-34" 1257.39 200.00 26.00 1.53 8.67
17 (EC) | {200'-259") x (35'-54" 2075.87 202.29 35.98 L.64 9.21
18 (ED) (200'-259") x (> 54" 5100.61 242.68 71.23 2.39 12.58
19 (FC) | (260'-289') x (35'-34") 3643.62 265.48 51.43 1.72 9.63
20 (FD) (260'-289") x (> 354") 3666.95 268.35 56.18 2.42 10.33
21 (GC)y | (290'-300") x (35'-54") 4307.98 295.34 53.17 1.72 9.65
22 (GD) (290'-300") x (>54" 4875.17 297.30 54.33 2.04 9.96
23 (HC) {>300") x (35'-54") 4837.30 333.02 52.44 2.53 9.47
24 (HD) (>300" x (>54") . 5504.16 340.05 54.55 2.25 11.55 |

AAC

the width of barge designation (Table 3.2).
* Barge Toral Weight is the sum of the barge self weight plus the cargo weight, -

the first letter in parenthesis is the length of barge designation (Table 3.1) and the second letter is
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Table 6.4: Barge Tonnages per Flotilia Category - Average

Deviations Values

Plus Two Standard

Kentucky Rivers

Flotilia Barge Size Range for Barge. Total Length Width Empty Loaded
Category Flotilla Category Weight Draft Draft
(tons) {ft) (ft) {ft) (ft)
1 {AA) (< 100" x (<269 632.56 99.50 25.70 8.80 12.00
2 {AB) (< 100") x (26'-34") 952.72 75.87 33.13 3.30 12.50
3 (AC) (<100 x (35'-54") 448583 | 99.40 |  s4.00 206 | 12000
4 (AD) (<100 x (>54") 500.57 98.00 55.00 1.00 8.00
5 (BA) (100'-174") x (<26") 1432.99 144.42 25.00 7.28 11.40
6 (BB) | (100'-174') x (26'-34") 1232.49 150.97 33.59 4.23 12.00
7(BC) | (100'-174") x (35'-54") 3416.13 174.00 54,00 .30 15.00
8 (BD) (100'-174") x (> 54" 3663.90 160.00 59.30 2.00 12.00
9(CB) | (175'-194') x (26'-34") 1868.19 176.11 26.98 2.32 11.60
10(CCy | (175'-194") x (35'-54") 3657.39 191.08 54.00 7.48 14.00
1L(CD) | (175-194") x (> 54") 420.65 188.00 60.00 4.00 8.60
12 (DB) | (195'-199') x (26'-34") 1890.02 195.09 26.74 2.00 10.00
13(DC) | (195'-199") x (35'-54") 2715.35 195.25 37.49 2.29 [5.00
14 (DD) | (195-199") x {>54") 2642.67 196.10 54.10 5.00 8.00
15 (EA) | (200'-259") x (<26") 1155.56 | 215.00 25.00 1.00 10.00
16 (EB) | (200°-259") x (26'-34") 1375.00 200.00 26.00 [.80 9.50
17 (EC)y | (200°-259") x (35'-54") 3046.69 |  221.03 43.22 2.56 14.50
18 (ED)y | (200'-259") x (>54") 7714.29 | 250.00 72.00 4.36 15.00
19 (FC) | (260'-289") x (35'-54") 5315.08 | 279.26 54.00 2.53 13.40
20 (FD) | (260'-289") x {>54") 4260.87 | 285.00 62.69 4.00 14.00
21 (GC) | (290'-300") x (35'-54") 5480.20 |  300.00 54.00 2.61 13.40
22(GD) (290'-300") x (> 54" 7497.49 297.90 56.64 4.35 14.90
23 (HC) (>3007) x (35'-54") 8382.55 404.27 54.00 4.00 12.00
24 (HD) {>300") x (>54" 6349.50 | 360.10 55.82 2.50 12.10
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Table 6.5: Percentage of Cargo Capacity for the Ohio River

Upbound Cargo Dovwnbound Cargo Average Cargo

Mile Capacity Capacity Capacity
1992 1993 1992 1993 1992 1993
341 32% 32% 90 % 9% 61% 61%
436 31%. 33% 92%. 92% 62% | 62%
531 46% 48% 88% 87% 67 % 67%
606 59% 58% 83 % 85% 71% 72%
- 720 56% 55% 83% 86 % 70% 70%
776 59% 57% 70% 72% 65% 65%
846 46% 50% 76 % 76 % 61% 62 %
918 37% 40% 79% 79% 59% 59%
938 45% 49% 73% 71% 60% 60%
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Table 6.6: Percentage of Cargo Capacity for the Tennessee River

Upbound Cargo Downbound Cargo Average Cargo

Mile Capacity Capacity Capacity
1992 1993 1992 1993 1992 1993
22 68 % 72% 50% 42% 60% 58%

. 206 95%. - 96% 11% 12% 52% 2%

259 88% 88% 27% 25% 57% 56%
274 90% 90% 26% 23% 58% 57%
349 93% 90 % 27% 28% 60% 59%
424 78% 81% 31% 32% 55% 57%
471 36 % 38% 35% 40% 60% 64 %
529 76 % 77 % 58% 64 % 67% 1%
602 43% 55% 60% 53% 52% 54%
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Table 6.7: Percentage of Cargo Capacity for the Cumberiand River

Average Cargo

Upbound Cargo Deownbound Cargo
Mile Capacity Capacity Capacity
1992 1993 1992 1993 1992 1993
30 84 % 91% 0% 9% 21% 34%
148 98% 98% T% V7% | 3% | 53%
216 94 % 96 % 9% 7% 52% 51%
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Table 6.8: Percentage of Cargoe Capacity for the Green River

Upbound Cargo Downbound Cargo Average Cargo

Mile Capacity Capacity Capaciiy
1992 1993 1992 1993 1992 1993
9 14% 27% 91% 85% 52% 56%
63 12% | 56% C89% | 48% 50% 52%
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7. Frormra Coruvmn ano Row Count

The application of Method II of the AASHTO Guide Specification requires
knowledge of the number of barges comprising the flotillas currently using the waterways.
Therefore, the numbers of barges in the flotillas for 24 flotilla categories were determined
based on the informarion contained in the 1992 Performance Monitoring System Database
of the U.S. Army Corps of Engineers (reference 7). The 24 flotilla categories are based
on the U.S. Army Corps of Engineers barge length and width designation system as
presented previously in Tables 6.1 and 6.2. The Performance Monitoring System database
contains information on the total number of flotillas using the locks of the United States
waterways in 1992. However, the database only contains information on the total number
of barges in each flotilla and the dimensions of each flotilla.

[t should be noted that. even though flotillas are not entirely comprised of one
barge size or type, they are generally made up of mostly the same barge size and type.
Nevertheless, there is still a very large variation in the flotillas using the Kentucky
waterway system. Therefore, a probability based approach was adopted to calculate the
number of barges making up the 24 flotilla categories for ail navigable rwers in Kentucky
which currently have barge traffic.

A computer program (given in Appendix C) was written to process the database
and calculate the number of barges to be assigned to the rows and columns of the 24
flotilla categories. The computer program was based on the following assumptions:

1. The variation of the number of barges comprising the rows and columns of a
flotilla within a flotilla category could be represented by a normal distribution.

2. Since the flotilla width seemingly varies in regular incremnents, the number of
barges in a row is determined first.

3. Barge widths do not typically exceed 55 feet.
4.  The minimums of the following values are used:
« The maximum number of barges making up the rows and columns

encountered for a category within the database.
« The average number of barges making up the rows and columns plus

two standard deviations calculated for a category.
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Based upon a normai distribution of data. using the average plus two
standard deviations indicates there is only a 2.25% chance of the values
used being exceeded on a yearly basis. In the cases where the maximum
value within a category is less than the average plus two standard
deviarions. then the maximum value is used. Since the database contains
all barges operating within Kentucky waterways, if the maximum value is
used. there is a 0% chance that the number of barges in a flotilla column
or row wiil be exceeded.

5. Non-integer values for the number of barges per flotilla coilumn or row are
acceptable since Method II is a probability based analysis procedure.

6. Flotilla column lengths include the possibility of barges attached to the sides
of the tow boat. Since tow boat tonnages are generally lower than barge
tonnages. the tow boat was conservatively replaced by a barge (see Figure
7.1,

The flotilla frequency distributions (number of passages per year) for each river
and data collection milepost are given in Tables 7.1 through 7.23. These values were
determined by dividing the total number of barges for each category by- the average
number of barges comprising each of the flotilla categories. These values also account for
both the upbound and downbound passages per year. The number of downbound flotilla
passages per year can be obtained by dividing the values presented in Tables 7.1 through
7.23 by wwo. The average number was used in place of the average plus two standard
deviations since it would result in a more conservative flotilla frequency distribution. The
total numbers of barges for each category were determined by completing a data query on
the 1992 Performance Monitoring System Database. The total numbers of barges for each
flotilla category are given n Tables 7.24 through 7.27.

The frequency distribution shouid reflect the anticipated rate of growth of flotiila
traffic over the design life of the structure; usually 50 years for a major bridge. Average
annual flotilla traffic growth rates for 1992 and 1993 are given in Tables 7.28 through
7.31 for each river and miiepost considered in this report. The growth rates were
calculated by the Navigation Data Center in its annual statistical analysis of the barge
traffic on the U.S. waterway system.

Currently the AASHTO Guide Specification gives no guidance for using future
barge traffic projections when considering the design life of the bridge. Therefore, it is
recommended that a 50 year design iife be used. Assuming the bridge service begns in
the year 2000. projected barge traffic for the year 2050 should be used. Tables 7.32
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through 7.54 give the projected barge traffic as calcuiated by the Planning Division of the
U.S. Army Corps of Engineers's Navigation Data Center. Assuming that barge sizes and
cargo capacities would remain constant, flotilla frequencies were increased proportionaily
to meet the tonnage projections for each ten year period. These projections assume that
the locks have sufficient capacity to transport the future volume of cargo.

The information in Appendix D is the output from the aforementioned computer
program. Values for the average and the average plus two standard deviations, in addition
to the maximum number of barges in a column or row encountered in a specific category,
are reported. Figures 7.2 and 7.3 illustrate typical distributions for the number of barges
per column and row for flotilla categories BB and HD. respectively. Some barge types
do not occur as flotillas, but rather are incorporated in flotillas comprised primarily of
other barge types. The flotilla categories whose barge type 1s incorporated in another
flotilla are assigned a "zero" flotiila frequency.
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Figure 7.1: Flotilia Idealization Example.
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Figure 7.2: Barge Distribution per Column and Row for Category BB.
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Figure 7.3: Barge Distribution per Column and Row for Category HD.
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Table 7.1: Barge Flotilla Data for the Ohio River. Milepost 341

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category columa row TOTAL Passages per Year
1 (AAY (<100 x <267 0.00 0.00 0.00 0

2 (AB) (< 100" x (26°-34") 0.00 0.00 0.00 0

3 (AC) (<100 x (357-54" 4.38 1.63 7.11 1

4AD) | (<1000 x (>54) 0.00 10.00 0.00 0

5 {BA) (100°-174") x (<26" 1.00 1.0 1.00 0

6 (BB) (100°-174") x (26'-34" 1.33 1.00 1.33 34

7 (BC) (100'-174") x (35'-54") 1.13 1.65 6.81 163

g {BD (100°-174 x (>34 6.63 1.75 11.59 0

9{(CB) (1757-194") x (26'-34" 0.00 0.00 0.00 g

10 (CO) {175'-194") x (35"-54") 3.23 1.87 6.04 106

11 (CDy) (175'-194") x (>34") 3.75 1.25 4.69 14

12 (DB) | (195°-199") x {26'-34") 150 £.50 3.75 60
13(DCY | (195'-199") x (35'-54") 4.46 2.75 12.27 4,454

14 (DD) (1957-199"y x (> 54") ¢.00 0.00 0.00 0

15 (EA) (200'-259") x (< 26" 5.00 1.50 7.50 Q

16 (EB) (200'-259") x (26"-34") 2.50 1.50 3.75 ]

17 {EQ (200'-259"y £ (35'-54" 4.46 2.75 12.27 360

18 {(ED) (200°-259) x (> 341 1.67 1.O0 1.67 4

19 (FO) (260°-289") x (35'-54") 327 2.31 7.54 17

20 (FD) (260'-289") x (>54") 2,75 1.00 2.75 3

21(GCY | (290°-300") x (35'-34" 332 1.94 6.44 483
22.(GD) (290'-300") x (> 54" 0.00 0.00 0.00 0

23 (HO (>300" x (35'-54") 1.91 1.64 3.13 54

24 (HD) (>300 x (>54") 1.50 1.00 1.50 176

TOTAL 5,929
*AA:  the first letter in parenthesis is the iength of barge designation (Table 6.1) and the second letter is

the width of barge designation (Table 6.2).
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Tabile 7.2: Barge Flotilla Data for the Ohio River, Milepost 436

Flotilla Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category cotumn row | TOTAL | Passages per Year
1 {AA) (<100" x (<26 0.00 0.00 0.00 0
2 (AB) (<100 x (26°-34") 0.00 0.00 0.00 0
3(ADY | (<1007 x(35°-540) | 4.40 L L2 5.28 0
4 (AD) (<100 x (>34 0.00 0.00 0.00 0
5(BA) (100°-174"y x (<26") 1.00 L.00 .00 0
6 (BB) (100'-174") x (26'-34% 3.33 1.67 5.56 8
7 {BC) (100'-174" x (35'-54" 3.42 1.72 5.88 209
g (B {100'-174") x (> 54") 3.25 1.25 4.06 0
9 (CB) (175'-194") x (26'-34") 0.60 0.00 0.00 0
10 (CC) (175-194") x (35'-54") 335 1.97 6.59 o1
11 {(CDy (175'-194") x (>54" 0.00 0.00 0.00 0
12 (DB) | (195'-199') x (267-34") 5.00 1.00 5.00 49
13(DCy | {195'-199") x (35'-34") 4.58 1.83 9612.00 4,151
14 (DD) (1857-199") x (> 54") 6.00 2.00 12.00 1
15 (EA) (200'-259") x (<26") 0.00 0.00 0.00 a
16 (EBY | (200'-259") x (26'-34") 3.00 1.00 5.00 t
17 (EC) (200°-259" x (35'-34" 4.58 2.83 12.96 350
18 (ED) (200'-259") x (> 54") 0.00 0.00 0.00 0
19 (FC) | (260°-289") x (35°-547) 335 2.32 7.71 9
20 (FD) (260-289") x (> 54" 0.00 0.00 0.00 0
21(GCy | (290°-300") x (35'-54") 3.39 1.99 6.73 409
22.(GD)y (290'-300") x {>54") 0.00 0.00 0.00 0
23 (HO) {>300") x (35°-54") 2.00 1.72 3.44 9
24 (HD) (>300") x (>54") 1.67 1.00 1.67 38
TOTAL 5,365
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Table 7.3: Barge Flotilla Data for the Ohio River, Milepost 531

Flotilla | Barge Size Range for Barges per Flotilia Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year

1 {AA) (< 100"}y x (<267 6.00 1.00 6.00 3

2 (AB) (< 100" x (26'-34") 4.00 2.00 8.00 7
3AC) | (<w00vxGs-say | 1000 | 1so | 1so0 | 2
4 (AD) (<100 x (>54Y 8.50 [.00 8.50 0

5 (BA) (100'-174"y x (< 26" 1.00 1.00 1.00 1

6 (BB) (100"-174") x (26'-34") 3.33 1.67 5.56 10
7 (BC) {100°-174") x (35'-54") 4.19 1.54 6.47 188
8 (BD) (100"-174" x ( > 54" 5.56 1.78 9.88 1

9 (CB) l (175°-194") x (26'-34") 0.00 0.00 0.00 b
10 (CC) (175'-194") x (35'-54") 3.75 1.82 6.82 132
11 (CD} (175°-194" x (> 54" 2.67 1.00 2.67 i
12 (DB) | (195'-199') x (26'-34") 1.00 1.00 1.00 © 38
13 (DC) (195'-199') x (35°-54") 4.47 2.79 12.50 3,302
14 (DD) (195'-199") x ( > 54") 0.00 0.00 0.00 0
15 (EA) (2007-259") x 1 <26") 0.00 0.00 0.00 0
16 (EB) (200'-259" x (26'-34) ’ 1.00 {.00 1.00 17
L7 (ECY (200'-259") x (35'-34" 4.47 2.79 12.50 621
18 (ED) (200'-259") x ( > 549 3.00 1.00 3.00 18
19 (FC) {260'-289") x (35'-54") 3.12 2.17 6.78 53
20 (FD) | (260289 x(>54") | 000 | 0.00 0.00 0
21 (GC) (290'-300") x (35'-54") 2.67 1.82 4.87 502
22 (GD) {290°-300") x (>54") 1.50 2.00 3.00 6
23 (HC) {>300" x (35'-54") 1.98 1.69 3.34 17
24 (HD) (>300") x (>34 1.25 2.00 2.50 139

TOTAL 5,134
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Table 7.4: Barge Flotilla Data for the Ohio River, Milepost 606

Flotilla Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year
1 (AA) (<1007 x (<26 2.00 1.00 2.00 22
2 {AB) (<100") X (26'-34") 4.00 1.33 5.33 28
3{AC) (<100 x (35'-54") 5.95 L.76 10.50 2
4 (AD) (<100 x (> 547 3.00 1.00 3.00 i
3 (BA) (100'-174"y x (< 26" 1.00 1.00 1.00 6
6 (BB) {100'-174") x (26'-34") 2.63 1.58 4.16 24
7(BO) (1007-174") x (35'-54") 4.90 1.74 8.52 115
8 (B (100'-174") x (> 34") 5.63 1.77 10.00 1
9 (CB) (175°-194") x (26'-34") 1.10 1.20 1.32 35
10 (CCY | (175'-194") x (35'-54") 4.16 1.83 7.62 121
11 (CD) (175'-194") x (> 54") 3.63 1.25 4.53 24
12 (DB) | (195'-199') x (26°-34") .44 1.22 1.77 50
13(DC) | (195°-199") x (35'-54") 4.52 2.77 12.53 3,458
14 (DD) (195'-199" x (> 354" 2.67 1.00 2.67 27
15 (EA) {200'-259"y x (< 26" 0.00 0.00 0.00 0
16 (EB) (200°-259") x (26'-34") 1.44 r.22 1.77 2
17 (EC) | (200°-259') x {35'-549 1.52 277 12.53 640
18 (ED) (200'-259") x (> 34" 2.33 1.00 2,33 17
19 (FC) | (260'-289") x (35'-54") 2.61 1.88 4.91 67
20 (FD) (260'-289") x (> 54" 4.00 1.00 4.00 3
21 (GC)Y | (290'-300') x (35°'-54") 2.36 1.64 3.88 613
22 (GD) (290'-300") x (> 549 1.75 1.50 2.63 9
23 (HC) (>300") x (35°-54" 1.86 1.64 3.05 17
24 (HD) {(>300") x (>54") 1.86 £.00 1.86 14
TOTAL 5,296
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Table 7.5: Barge Flotilla Data for the Ohio River, Milepost 720

Flotilia Barge Size Range for Barges per Flotilla Number of FIbtilla
Category Flotiila Category column row TOTAL Passages per Year

L (AA) (<100 x (<267 0.00 0.00 0.00 0

2(AB) (<100 x (267-34") 4.33 .33 5.78 23

3(AC) | (<100") x(357-54N 14.33 1.00 13.33 2

4 (AD) (<100 x (>547) 3.00 1.00 3.00 1

5 (BA) (100'-174" x (<26") 1.00 1.00 1.00 2

6 (BB) (100'-174") x (26'-34") 3.86 2.00 7.71 17

7{(BC) (100°-174") x (35'-54") 4.58 1.57 7.16 140

8 (BD) (100'-174")Y x (> 540 7.25 2.00 14.50 L

9 (CB) (175'-194") x (26'-34") 1.00 1.00 1.00 4

10 (CC) {175'-194") x (35'-54") 2.68 1.91 5.12 187

11 (CD} (175'-194") x (> 54" 3.00 1.00 3.00 20

12 (DB) (1595'-199" x (26'-34") 1.00 2.00 2.00 27

13 (DC) (1957-199") x (35°-54") 4.48 .79 12.49 3,791

[4 (DD) (195'-199") x (> 354") 0.00 0.00 0.00 0

15 (EA) (200'-259") x ( <26") 0.00 0.00 0.00 0

16 (EB) {200'-259") x (26°-34") 1.00 2.00 2.00 2

17 (EC) (200'-259" x (35'-54" 1.48 2.7% 12.49 719

18 (ED) (200°-259" x (> 54" 0.00 0.00 0.00 0

19 (FC) {(260'-289") x (35'-54") 3.38 212 7.18 76

20 (FD) {260'-289") x (>354") 4.00 1.00 4.00 2

21 (GO) (_290'-300') X (35'-54") 2.70 1.79 4.85 421

22 (GD) (2907-300") x (> 54" 2.00 1.00 2.00 16

23 (HC) (>300") x (35'-54") 1.92 1.64 3.16 I8

24 (HDy . (>300") x (>54" 0.00 0.00 0.00 0

TOTAL 5.469
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Table 7.6: Barge Flotilla Data for the Ohio River, Milepost 776

Flotilla Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category colums row TOTAL Passages per Year
1 {AA) (=1100" x (<26") 3.00 1.00 3.00 13
2 (AB) (< 100" x {26'-34" 4.17 1.00 4.17 41
J(AC) | (<100 x(35:-54) |  7.64 1.85 14.11 6
4 {ADY (<100 x {>54") 0.00 0.00 0.00 0
5 (BA) (100'-174") x (<267 4.06 .38 5.59 0
6 (BB) (100°-174") x (26'-34" 3.29 1.71 5.63 14
7 (BC) (100°-174") x (35'-54" 3.98 1.79 7.12 153
8 (BDY {100'-174") x ¢ > 547 6.28 1.87 1175 1
9 (CB) (175'-194") x (26'-34") 0.00 0.00 0.00 0
10(CCYy | (175'-194") x (35'-54" 2.86 1.73 1.96 222
11 {CD} {175'-194") x {>54") 183 1.33 5.11 13
12(DBY | (195'-199'}) x (26'-34") 2.20 1.20 2.64 45
13 (DCY | (195'-199") x (35'-54") 4.35 2.72 11.85 4,948
14 (DDY (195'-199") x (> 54" 0.00 0.00 0.00 g
15 (EA) {200'-259") x (< 26" 3.00 1.00 3.00 0
16 (EB) (200°-259") x (26'-34") 2.20 1.20 2.64 2
17 (ECY | (200'-239") x (35'-34") 4.35 .72 11.85 973
18 (ED) (200'-259") x (> 54") 3.67 1.67 6.11 13
19 (FC) | {260'-289") x (35'-54") 2.87 1.99 5.71 119
20 (FD) (260°-289") x (>54" (.00 0.00 0.00 0
21(GCYy | (290'-300" x (35'-54") 2.65 1.79 4.75 398
22 {GD) (290'-3G0") x (>54") 0.00 0.00 0.00 0
23 (HO) (>300") x (35"-54") 1.89 1.61 3.05 32
24 (HD) (>300" x (>54% 1.25 1.50 1.88 83
TOTAL 7,076
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Table 7.7: Barge Flotilla Data for the Ohio River, Milepost 846

Flotilia | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year

1 (AA) (< 100"y x (<26 0.00 6.00 0.00 0

2 (AB) (<<100" x {(26"-34") 6.50 1.25 3.13 26

3(AC) | (<100 x (35'-54') 7.88 1.63 1280 | . 10

4 (AD) (<100 x (> 54" 2.50 1.00 2.50 17

5 {BA) (100'-174") x (< 26" 8.00 .00 8.00 0

6 (BB) (100'-174") x (26°-34") 3.92 1.5¢ 5.88 14

7 {(BC) (100'-174") x (35'-54") 4.75 1.86 8.82 1435

8 (BDY {(100'-174 x { > 54" 6.40 1.87 11.95 l

9 (CB) (175'-194") x (26'-34") 0.00 0.00 0.00 0

10 (CC) (175"-194") x (35'-34") 4.11 1.73 7.1¢ 181

11 (CD) (1757-194") x (> 54" 2.00 1.00 2.00 .45

12 (DB) | (195'-199') x (26'-34") 1.33 1.67 2.22 ' 105

13 (DC) {195°-199") x (35'-54") 4.68 2.82 13.20 4,691

14 (DD) (193°-199") x (> 54" 0.00 0.00 0.00 0

15 (EA) (200'-259" x { < 26" 0.06 0.00 0.00 0

16 (EB) (200°-259" x (26'-34") 1.33 .67 2.22 0

17 (EC) (200'-259"y x (35'-54") 4.68 2.82 13.20 1,194

18 (ED) (200'-239"Yy x (> 54" 2.75 1.50 4.13 28

19 (FO) (260'-289") x (35'-54" 3.05 2.11 6.44 441

20 (FD) | (2607-289") x (>54') 3.00 1.00 3.00 5

21 (GCY (290'-300") x (35'-54") 3.63 2.60 - 9.45 244

22 (GD) {290'-300" x { >54") 2.67 [.67 4.44 14

23 (HC) (>300") x (35'-54") 1.94 1.68 3.26 31

24 (HD) (>300" x (>549 1.83 1.33 2.44 40

TOTAL 7,232
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Table 7.8: Barge Flotilia Data for the Ohio River, Milepost 918

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year

1 (AA) (< 100" x (<26") 0.00 0.00 0.00 0

2 (AB) (< 100" x (26°-34") 5.80 1.20 6.96 31
3(AC). | (<100 x35'-54) 11.33 1.33 1511 6

4 (AD) (<100 x (>54) 0.00 0.00 0.00 0

5(BA)Y | (100'-174") x (<26") 2.67 1.33 3.56 0

6 (BB) | (100'-174") x (26'-34") 2.42 1.33 3.22 32

7(BCY | (100'-174') x (35'-54") 4.09 [.82 7.47 162

8(BD) | (100'-174') x (>54") 7.11 1.93 13.71 1

9(CB) | (175'-194") x (26'-34") 0.00 0.00 0.00 0

10(¢CC) | (175'-194') x (35'-54") 1.00 2.08 8.32 166
11(CD) | (175'-194") x (>54") 3.75 1.50 5.63 16

12 (DB) { (195'-199") x (26'-34") 1.75 1.25 2.19 59
13(DC) | (195'-199') x (35'-54") 1.69 2.83 13.28 5.825

14 (DD) | (195'-199") x (>54") 0.00 0.00 0.00 0

15 (EA) | (200'-259") x (<26") 0.00 0.00 0.00 0

16 (EB) | (200°-259") x (26'-34") 1.75 1.25 2.19 )

17 (EC) | (200'-259") x (35'-54") 1,69 2.83 13.28 1,505

18 (ED} | (200'-259") x (>54") 2.00 1.00 2.00 52

19 (FC) | (260'-289') x (35'-54") 3.05 2.02 6.18 478

20 (FD) | (260'-289") x (>54") 4.00 1.00 4.00 2

21 (GC) | (290'-300") x (35'-54") 3.20 2.19 7.00 363
22(GD) | (290°-300") x (>54") 2.40 1.60 3.84 10

23 (HC) | (>300" x (35'-54") 1.92 1.46 2.81 35

24 (HD) (>300) x {>54" 2.50 2.00 5.00 17

TOTAL 8,760
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Table 7.9: Barge Flotiila Data for the Ohic River, Milepost 938

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column oW TOTAL Passages per Year
P{AA) (<1007 x (<267 1.00 1.00 1.00 94
2 (AR (<100 x (26'-347) 4.83 1.17 5.64 38
SBUACY 0 (<1007 x 1357-54Y 1160 . 1.5¢ - 1740 - B
4 (AD) (<100 x { > 547 12.50 2.00 25.00 0
5(BA) (100'-174") x (< 26" 2.75 1.33 3.67 2
6 (BB} (100"-174") x (26'-34") 2.00 1.42 2.84 50
7 (BO) (100'-174") x (35"-54") 3.70 1.95 7.21 171
8 (BD) {(100"-174"Y x (> 54" 3.75 1.79 10.27 1
9(CB) (175'-194") x (26'-34" 1.00 1.00 1.00 44
10 (CC) (1757-194') x (35'-547) 31.83 2.27 8.67 o4
11 (CDY (175'-194"y x (>54") 4.00 1.60 6.40 5
12 (DB) (195'-159") x (26'-34") 1.92 1.54 2.96 53
13 (DC) (195°-199") x (35'-54") +4.26 2.95 12.55 7,960
14 (DD} (195'-199") x (> 54" 0.00 0.00 0.00 0
15 (EA) (2007-259" x (<26") 2.50 1.50 3.75 0
16 (EB) (200'-259") x (26'-34") 1.92 1.54 2.96 ]
{7 (EC) (200°-259"Y x (35'-54" 4.26 2.95 12.55 695
18 (ED) (200'-259") x (> 54") 4.19 2.00 8.38 1
19 (FC) (260'-289") x (35'-34") 2.91 2.43 7.06 320
20 (FD) (260°-289") x ( > 34") 3.50 1.00 3.50 3
21 (GO) (2907-300') x (35'-54") 2.39 1.73 4.15 673
22(GD) | (290'-300") x (>54") 2.14 1.43 3.06 4
23 (HC) {>300") x (35'-54") 2.14 1.76 3.77 36
24 (HD) (=300 x (>54" 1.86 1.45 2.71 19.
TOTAL 10,274
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Table 7.10: Barge Flotilla Data for the Tennessee River, Milepost 22

Flotilla | Barge Size Range for Barges per Flotilia Number of Flotilla
Category Flotiila Category column rOW TOTAL Passages per Year
1 (AA) (<100') x { <26") 0.00 0.00 0.00 0
2 (AB) (< 100') x (26'-34") 0.00 0.00 0.00 0
3(AC) | (<100 x(35'-54" | . 0.00 . 0.00. .| 000 . 0
4 (AD) (<100 x ¢ >54") 0.00 0.00 0.00 0
5 (BA) (100'-174") x (<26 0.00 0.00 0.00 0
6 (BB)Y | (100'-174') x (26'-34") 2.50 2.00 5.00 13
7(BCY | (100'-174") x (35'-54") 3.42 1.98 6.77 36
8 (BD) (100'-174) x ¢ > 54 2.86 1.29 3.67 !
9(CBY | (175'-194") x (26'-34") 0.00 0.00 0.00 0
10(CC) | (175'-194") x (35'-54") 2.90 1.91 5.56 27
11(CD) | (175'-194") x (> 54" 0.00 0.00 0.00 0
12 (DB) | (195'-199') x (26'-34") 0.00 0.00 0.00 0
13 (DC) | (195°-199") x (35'-54") 3.92 2.82 11.07 2,673
14 (DDY | (195'-199') x ( >54") 0.00 0.00 0.00 0
15 (EA)} | (200'-259") x (<26") 0.00 0.00 0.00 0
| 16 (EB) | (200"-259") x (26'-34') 0.00 0.00 0.00 0
17 (ECY | (200'-259") x (35°-54") 3.92 2.82 11.07 508
18 (ED) | (200'-259") x ( >54") 2.00 1.00 2.00 6
19 (FC) | (260'-289") x (35'-54") 2.55 2.24 5.72 16
20 (FD) | (260'-289") x ( >34") 3.50 1.00 3.50 0
21 (GC) | (290°-300") x (35'-54") 2.43 1.68 4.08 207
22 (GD) | (290°-300") x (> 54" 0.00 0.00 0.00 0
23 (HO) (>300') x (35'-54") 1.76 1.66 2.93 11
24 (HD) (>300") x (>54") 2.00 1.00 2.00 10
TOTAL 3,508
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Table 7.11: Barge Flotilla Data for the Tennessee River, Milepost 206

Flotilla Barge Size Range for Barges per Flotilla Number of Flotilla

Category Flotilla Category column row TOTAL Passages per Year
1{AA) S(<100%) x (<26Y 0.00 0.00 0.00 0
2 (AB) (< 100" x (26'-34N 0.00 0.00 0.00 0

. 3{AO) {(<100") x (35'-54") 3.1l 2.33 . 7.26 i
4 (AD) (<1007 x (> 54" 0.00 0.00 0.00 0
5 (BA) (100'-174") x (<26") 1.00 1.00 1.00 4
6 (BB) (100°-174") x (26'-34" 1.75 1.50 2.63 33
7 (BCY (100'-174") x (35'-534") 3.62 1.99 7.20 27
8 (BD) (100°-174" x (> 34N 8.00 2. 16.00 0
9 (CB) (1757-194") x (26"-34") 0.00 0.00 0.00 0
10 (CC) (1757-194") x (35'-54"} 2.87 2.04 5.84 18
11 (CD) (175'-194") x (> 54") 0.00 0.00 (.00 0
12 (DB) | (195'-199') x (26'-34" 0.00 0.00 0.00 ¢
13(DC) | (195'-199") x {35'-54") 4.34 2.85 12.36 1,689
14 (DD) (195'-199") x (>354") 0.00 0.00 0.00 0
15 (EA) (200"-259"y x (< 26") 0.00 6.00 (.00 0
16 (EB) (200'-259") x (26'-34" 0.00 0.00 0.00 0
17 (ECY | (200"-239") x (35'-54" 4.34 1.85 12.36 402
18 (ED) (200'-259") x (> 34" 1.00 1.00 1.00 7
19 (FC) | (260'-289") x (357-54" 2.87 2.17 6.23 14
20 (FD) (260'-289") x (> 54" 0.00 0.00 0.00 0
21 (GC) (290'-300") x (35°-54") 2._43 1.54 1.75 176
22 (GD) (2907-300") x (> 549 0.00 .00 0.00 Q
23 (HC) (>300" x (35'-54") 1.77 1.62 2.87 26
24 (HD) (=300 x (>54") 1.50 1.50 2.25 36

TOTAL 2,433
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Table 7.12: Barge Flotilla Data for the Tennessee River, Milepost 259

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotitla
Category Flotilla Category  column row TOTAL Passages per Year

I (AA) (< 100') x (<267 0.00 0.00 0.00 0

2 (AB) (< 100" x (26'-34") 0.00 0.00 0.00 0

3(AC) | (<1000 x (35'-54") | 0.00 - 0.00 0.00 0

4 (AD) (< 100" x (>547) 0.00 0.00 0.00 0

S(BA) | (100'-174') x (<26 0.00 0.00 0.00 0

6 (BB) | (100'-174") x (26'-34") 1.00 1.00 1.00 64

7(BC) | (100'-174") x (35'-54") 4.67 1.91 8.92 15

8 (BD) | (100°-174" x (> 54" 2.50 1.00 2.50 4

9(CB) | (175'-194') x {26'-34") 1.00 1.00 1.00 0
10CO) | (1757194 x (357541 3.00 1.92 5.77 13
11(CD) | (175'-194') x (>54") 0.00 0.00 0.00 0

12 (DB) | (195'-199") x (26'-34") 0.00 0.00 0.00 0

13 (DC) | (195'-199") x (35'-54") 3.99 2.77 11.05 894

14 (DD) | (195'-199') x (> 54" 0.00 0.00 0.00 0

15 (EA) | (200°-259') x (<26 0.00 0.00 0.00 0

16 (EB} | (200'-259') x (26'-34") 0.00 0.00 0.00 0

17 (EC) | (200'-259") x (35'-54") 3.99 277 11.05 202

18 (ED) | (200'-259') x (>54") 0.00 0.00 0.00 0

19 (FC) | (260'-289") x (35'-54") 3.00 2.24 6.71 10

20 (FDY | (260'-289') x (>54") 2.00 2. 4.00 0

21 (GC) | (290°-300") x (35'-54") 2.37 1.44 3.41 181

22 (GD) | (290°-300") x (>54") 0.00 0.00 0.00 0
23(HC) | (>300) x (35'-54") 1.56 1.55 2.41 17

24 (HD) (>300) x (>54") 0.00 0.00 0.00 0

TOTAL 1,400
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Table 7.13: Barge Flotilla Data for the Tennessee River, Milepost 274

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotiila Category column row TOTAL Passages per Year
1 (AA) (<1007 x (<267 2.00 1.00 2.00 14
2 (AB) {< 100" x {26'-34) 0.00 0.00 0.00 0
3 (ACY- (<10 x (35"-54") 2.00 100 --2.00 5.
4 (AD) (<100 x (>547 2.00 1.00 2.00 0
5 (BA) (100°-174") x (<26") 4.25 1.50 6.38 2
6.(BB) (100°-174" x (26'-34") 0.00 0.00 0.00 0
7 (BC) (100°-174") x (35'-549) 4.16 1.76 7.33 21
8 (BD) (100'-174") x ( > 54" 2.50 1.00 2.50 6
9 (CB) (175'-194") x (26'-34") 1.00 1.00 i.00 1
10 (CC) | (175'-194") x (35°-54") 3.64 1.93 7.03 14
11 {(CD) (175'-194) x (> 54") 0.00 0.00 0.00 0
12 (DB) | (195'-199") x (26'-34") 0.00 0.00 0.00 -0
13(DC) | (195'-199") x (35'-54") 3.97 2.81 [1.15 868
14 (DD) (195'-199") x (> 54" 0.00 Q.00 0.00 0
15 (EA) (200°-259"y x (<26") 0.00 0.00 0.00 0
16 (EB) (200'-259") x (267-349 (.00 0.00 0.00 0
17 (EC) | (200'-259") x (35'-54") 3.97 2.81 L1.15 208
18 (ED) (2007-259") x (> 54" 2.00 1.0 2.00 7
19 (FC) (260'-289") x (35'-54") 3.01 2.22 6.66 9
20 (FD) (260'-289") x (>54") 0.00 0.00 0.00 0
21 (GCY | (290°-300") x (35'-54") 2.32 .56 3.63 176
22 (GD) (290°-300") x (> 549 0.00 (.00 0.00 0
23 (HOY (>3009 x (35'-54') 1.52 1.47 2.24 28
24 (HD) {(>300") x(>549) 0.00 0.00 0.00 0
TOTAL 1,359

Barge Traffic

65




Table 7.14: Barge Flotilla Data for the Tennessee River. Milepost 349

Flotilla Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotila Category column row TOTAL Passages per Year
1 (AA) (<100 x (<26 6.00 0.00 0.00 0
2 (AB) (<1007 x (26'-34") 0.00 0.00 0.00 0
23 (A (< 100" x (357-54%) 0.00 0.00 -- 0.00 0.
4 (AD) (<100 x (>54% 0.00 0.00 (.00 0
5 (BA) (1007-174"y x (<26 0.00 (.00 0.60 0
6 (BB) (1007-174") x (26'-34" 0.00 0.00 0.00 0
7 (BO) (100"-174"} x ¢35°-54") 3.79 2.00 7.59 10
8 (B (100'-174 x { > 354N 2.00 1.00 2.00 2
9 (CB) (175'-194") x (26°-34") 1.00 L.00 1.00 0
10(CO) (175'-194") x (35'-54") 3.31 1.97 6.51 7
11 (CD) (175'-194") x (> 54") 3.00 1.G0 3.00 0
12 (DB) (195'-199") x (26'-34") 1.00 2.00 2.00 l
13(DC) | {195'-199") x (35'-54") 3.88 2.78 10.81 740
14 (DD) {195"-1997) x (> 54") 0.00 0.00 0.00 0
15 (EA) (200'-259") x (<26") 0.00 0.00 (.00 0
6 (EB) (200°-239") x (26'-34") 1.00 2.00 2.00 1
17 (EC) (200°-239") x (35'-54") 3.88 2.78 10.81 169
18 (ED) (200'-259") x (> 54"} 0.60 0.00 0.00 0
19 (FC3 (260'-289') x {35°-54") 2.80 2.64 7.37 1
20 (FDY (260'-289") x { > 54" .00 0.00 0.00 ¢
21 (GO) (290'-300') X (35'-54" 2.29 1.55 3.56 79
22 (GD) (290'-300") x (>54") 0.00 0.00 0.00 0
23 (HO) {>300')y x (35'-54") 190 1.95 3.70 3
24 (HD) (>300") x (>34 0.00 0.00 .00 0
TOTAL 1,017
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Table 7.15: Barge Flotilla Data for the Tennessee River, Milepost 424

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year
1 (AA) (< 100" x ¢ <26") 0.00 0.00 0.00 0
2 (AB) (< 100" x {26'-34") 0.00 0.00 0.00 0
3 {AC) (<1000 x (3554 | . 0.00 .| . 0.00 0.00 0
4 (AD) (<100") x (>34 0.00 0.00 0.00 0
S(BA) | (100'-174") x (<26") 1.00 1.00 1.00 3
6 (BB) | (100'-174") x (26'-34") 1.00 1.00 1.00 51
7(BC) | (100°-174") x (35'-54") 3.49 1.92 6.68 11
8(BD) | (100'-174") x (>354") 3.00 1.00 3.00 1
9(CBY | (175'-194") x (26'-34") 1.00 1.00 1.00 1
10(CC) | (1757-194) x (35'-54") 2.98 1.95 5.81 3
11(CD) | (175'-154') x (>54") 2.50 1.00 2.50 3
12 (DB) | (195'-199") x (26'-34") 0.00 0.00 0.00 0
13 (DC) | (195'-199") x (35'-54") 3.15 2.55 8.03 533
14 (DD) | (195'-199") x (>54) 0.00 0.00 0.00 0
15 (EA) | (200°-259'} x (<26") 0.00 0.00 0.00 0
16 (EB) | (200°-259') x (26'-34") 0.00 0.00 ~0.00 0
17 (EC) | (200"-259") x (35'-54") 3.15 2.55 8.03 128
18 (ED) | (200'-259") x (>54") 1.50 1.00 1.50 4
19 (FC) | (260289 x (35'-54") | 2.67 2.55 6.81 2
20 (FD) | (260'-289") x (>54") 0.00 0.00 0.00 0
21 (GC) | (290'-300") x (35'-54" 2.22 1.58 3.52 74
22 (GD) | (290'-300") x (>54") 0.00 0.00 0.00 0
23 (HC) | (>300") x (35'-54") 1.59 1.75 2.78 8
24 (HD) (>7300" x (>54") 0.00 0.00 0.00 0
| TOTAL 827
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Table 7.16: Barge Flotiila Data for the Tennessee River, Milepost 471

Flotila | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column - TOTAL Passages per Year
1 {AA) {< 100" x (<267 0.00 0.00 0.00 - Q
2 (AB) (< 100" x (26'-34") 0.00 0.00 0.03 0
3(AC) (<100 x (35734 2.50 1.00 . _. 2,50 2
4 (AD) (<100 X { > 54N (.00 0.00 0.00 G
5 (BA) (100'-174") x (<26 0.00 0.00 0.00 0
6 (BB) (100'-174") x {26'-34") 1.83 1.33 2.44 20
7 (BC) (100°-174") x (35°-54") 3.21 1.71 5.51 5
8 (BDY {100'-174™) x { > 549 1.50 1.30 1.50 1
g (CB) (175'-194") x (26'-34") 0.00 .00 0.00 0
10 {COCY (175'-194") x (35'-54" 2.83 233 6.61 2
11 {CD) (175'-194Yy x {>54") (.00 0.00 0.00 0
12 (DB) (195'-199') x (26'-34") 0.00 6.00 0.00 ]
13 (DCY (195'-199") x (35'-34") 3.18 2.56 8.12 179
14 (DD) (195'-199 x (> 54" 0.00 0.00 0.00 0
15 (EA) (200'-259Y x (<26 (.00 0.00 0.00 0
16 (EB) (200'-259") x (26'-34") 0.00 0.00 0.00 0
17 (EC) (200°-259") x (357-54" 3.18 1.56 8.12 o7
18 (ED) {200'-259") x (> 549 0.00 0.00 0.00 0
19 (FC) {260'-289") x (35'-54") 2.69 2.09 5.63 \
20 (FD} (260'-289") x (> 54" 0.00 0.00 0.00 0
21 (GO (290'-300') X (35'-54") 2.24 1.21 2.70 36
22 (GD) {290°-3000 x (> 544 0.00 0.00 0.00 0
23 (HC) {>300') x (35'-54" 1.91 1.18 2.25 14
24 (HD) (=300 x (>540 0.00 0.00 0.00 0
TOTAL 57
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Table 7.17: Barge Flotilla Data for the Tennessee River, Milepost 529

Flotilla Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year
1 (AA) (<100'y x ¢ <267 0.00 0.00 0.00 0
2 (AB) (< 100" x (26'-34") 0.00 3.00 0.00 Q
3 a0 {< 100" x {35%-547) - 2.00 - 2.00 -4.00 L
4 (AD) (<100 x (>541 0.00 0.00 0.00 0
5 (BA) {100°'-174") x (< 26Y) 0.00 0.00 0.00 0
6 (BB) (i00'-174") x (26'-34") 0.00 0.00 0.00 0
7{BC) (100'-174"y x (35'-54") 2.8 1.50 4.22 20
g (BD) (100'-174" x (> 541 6.50 2.00 13.00 0
9 (CB) (175'-194") x (26°-34") 0.00 0.00 0.00 0
10 (CCY ] (175'-194") x (35'-54" 3.00 1.00 3.00 L
11 (CD) (175'-154") x (> 54") 0.00 .00 0.00 a
12 (DB) | (1957-199') x (26'-34") 0.00 0.00 0.00 0
13(DC) | (195'-199") x (35"-54") 3.05 2.38 7.25 85
{4 (DD) (1957-199") x (> 34" 0.00 0.00 0.00 0
15 (EA)} (200'-259") x (<26 0.00 0.00 0.00 )
16 (EB}) (200°-259") x (26"-34") 0.00 0.00 0.00 0
17 (EC) (200"-259'y x (35'-549) 3.05 J.38 7.25 69
18 (ED) (200'-259") x (> 54" 1.00 1.00 1.00 0
19 (FC) | (260'-289") x (35'-54") 271 2.06 5.58 8]
20 (FD) (260'-289") x (> 54") 0.00 0.00 0.00 0
21 (GC) (290°-300") x (35'-54" 2.14 1.13 2.42 40
22 (GD) (290'-300") x (> 549 0.00 .00 0.00 0
23 (HO) (>300") x (35'-54") 1.85 1.10 2.03 15
24 (HD) (>300") x (>54" Q.00 0.00 0.00 0
TOTAL 231
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Table 7.18: Barge Flotilla Data for the Tennessee River, Milepost 602

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotiila Category column rOW TOTAL Passages per Year
L (AA) (100" x (<267 0.00 0.60 0.00 0
2 (AB) (< 100" x (26'-34") (.00 0.00 0.00 0
3 (AC) (<100 x (35:-547) 0.00 0.00 0.00 S0
4 (AD) (<100 x (>54" 0.00 0.00 0.00 0
5 (BA) (100'-174")y x (<26 0.00 0.60 0.00 0
6 (BB) | (100'-174) x (26'-34") 1.00 1.00 1.00 17
7 (BC) (100'-174") x {(35'-54") 3.00 1.00 3.00 3
g8 (BDY (100"-174y x (> 349 0.00 0.00 0.00 0
9(CB) (1757-194" x (26'-34" 0.00 0.00 0.00 0
10 (CC) (175°-194") x (35'-54") 2.67 1.33 3.56 2
11 (CD) {175'-194") x (> 54") 6.00 0.00 0.00 0
12 {DB) (1957-199") x (26'-34") 0.00 0.00 0.00 0
13 (DO) (195'-199"} x (35'-54") 2.42 1.39 3.37 39
i4 (DD) (195'-199") x (> 54" 0.00 0.00 0.00 0
15 (EA) (2007-259") x ( <26") (.00 0.00 0.00 0
16 (EB) (200'-259'y x (26'-34") 0.00 0.00 0.00 0
17 (EC)- | {200'-259") x (35'-54" 2.42 1.39 3.37 45
18 (ED) (200°-259Yy x (> 54" 0.00 0.00 0.00 0
19 (FC) (260°-289") x (357-54") 1.67 1.35 2.25 2
20 (FD) (260'-289") x {>54") 0.00 (.00 0.00 0
20(GO) | (290'-300") x 3554y | 2.08 1.06 2.20 39
22 (GD) {290'-300") x (> 54" 0.00 0.00 0.00 0
23 (HC) (>300" x (35'-54") 1.85 I.11 2.06 14
24 (HD) {(>300") x (>54") 0.00 0.00 0.00 0
TOTAL 161
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Table 7.19: Barge Flotilla Data for the Cumberiand River, Milepost 30

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year

1 (AA) (< 100') x (<267 0.00 0.00 0.00 0

2 (AB) (< 100') x 126°-34") 0.00 0.00 0.00 0
C3(ACY | (<100 x (35°-540) | 0.00 0.00 0.00 0

4 (AD) (<100') x (> 54" 0.00 0.00 0.00 0

5{BA)Y | (100°-174) x (<26") 1.00 1.00 1.00 2

6 (BB) | (100°-174") x (26'-34") 0.00 0.00 0.00 0

7(BC) | (100°-174') x (35'-54") 3.13 1.97 6.17 14

R(BD) | (100'-174") x (>54") 117 1.33 5.56 0

9 (CB) | (175'-194") x (26'-34") 1.00 1.00 1.00 7

10(CC) | (175'-194) x (35'-54") 2.46 1.92 173 57
11(CD) | (175'-194") x (> 54" 0.00 0.00 0.00 0

12 (DB) | (195'-199') x {26'-34") 0.00 0.00 0.00 0

13(DC) | (195'-199") x (35'-54") 3.58 2.80 10.02 777

14 (DD) | (1957-199°) x (>54") 0.00 0.00 0.00 0

IS (EA) | (200'-259) x (<26 0.00 0.00 0.00 0

16 (EB) | (200'-259") x (26'-34") 0.00 0.00 0.00 0

17 (EC) | (2007-259') x (35'-54") 1.58 2.80 10.02 273

I8 (ED) | (200'-259') x (>54") 0.00 0.00 0.00 0

19 (FC) | (260'-289") x (35'-54") 2.29 2.08 4.77 13

20 (ED) | (260'-289') x (>54") 0.00 0.00 0.00 0

21 (GC) | (290'-300" x (35'-54") 212 2.00 4.24 118
22(GD) | {290'-300") x { > 54" 0.00 0.00 0.00 0

23 (HC) | (>300") x (35'-54") .72 1.57 2.69 3

24 (HD) (300" x (>54" 2.00 1.00 2.00 8

TOTAL 1,272
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Table 7.20: Barge Flotiila Data for the Cumberiand River, Milepost 148

Flotilla | Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year
1 (AA) (<100 x (<26") 3.00 | 1.00 3.00 4
2 (AB) (< 100"} x {26'-34") 0.00 0.00 0.00 0
| 3(AC) - (< 1007) x (35-547) 0.00 000 | 0.0 0
4 (AD) (<100 x (>547) 0.00 0.00 G.00 O
5 (BA) (100'-174"y x (<26 0.00 0.00 0.00 0
6 (BB) (100°-174" x (26'-34") 1.00 1.00 1.00 33
7 (BO) (100'-174") x {35°-54") 3.11 243 6.33 16
8 (B (100°-174" x (> 54" 2.00 1.00 2.00 2
9 (CB) (175'-194") x (26'-34" 1.00 1.00 1.00 87
10(CC) (175°-15%4" x (35'-54") 2.64 1.71 4.53 52
11 (CD) (1757-194")y x (> 54" 0.00 .00 0.60 0
12 (DB) (195'-199"y x (26°-34") 0.00 0.00 0.00 0
13 (DC) (195°-199') x (35'-54") .78 2.42 6.73 582
14 (DD) (195'-199") x (>54" 0.00 0.00 0.00 0
15 (EA) (200'-259") x {< 26" 0.00 0.00 0.00 0
16 (EB) (200'-259") x (26'-34" 0.00 0.00 0.00 0
17 (EC) (200'-259") x (35'-54") 2.78 2.42 6.73 55
18 (ED) (200°-259 x (> 541 0.00 0.00 0.00 0
19 (FC) {260'-289") x (35"-34" 2.43 2.17 5.28 13
20 (FDy (260'-289") x (> 54" 0.00 0.00 0.00 0
21 (GC.) {290'-300") x (35'-54" 2.36 2.1 4.97 119
22 (GD) (290°-300") x (>54") 0.00 0.00 0.00 0
23 (HO) _(>300') x (35'-54") 1.63 1.52 2.48 5
24 (HD) (>300") x (>54" 1.50 2.00 3.00 2
TOTAL 1.022
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Table 7.21: Barge Flotilla Data for the Cumberland River, Milepost 216

Flotiila Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column rOW TOTAL Passages per Year
1 (AA) (<100 x (<26 0.00 0.00 0.00 a
2 (AB) {< 100" x (26°-347) 1.00 2.00 2.00 1
3 (AC) (<< 100" x (35"-34") 0.00 S 0.00 000 0
4 (AD) (<100 x (> 54") 0.00 0.00 (.00 G
5 (BA) {100"-174") x {<26" 0.00 0.00 0.00 0
. 6 (BB) (100°-174") x (26'-34") 1.00 1.00 1.00 34
7{BC) (100°-174"y x (35'-54") 0.00 .00 .00 0
3 (BD) (1007-174" x (> 54") 2.00 1.00 2.00 0
9 (CB) (1757-194") x (26'-34") 0.00 0.00 0.00 0
10 (CC) (1757-194") x (35'.54") 2.00 1.00 2.00 5
11 {CD) (1757194 x (> 54") 0.00 0.00 .00 0
12 (DB) (1957-199") x (26'-34" 0.00 0.00 0.00 0
13(DC) (1957-199") x (35'-54" 1.55 1.35 2.10 147
14 (DD} (195'-199") x (> 54" 0.00 0.00 0.00 0
15 (EA) (200°-259"y x (<267 0.00 0.00 0.00 0
16 (EBY | (200°-239") x (26'-34") 0.00 0.00 0.00 0
17 {EC) [ (200'-259" x (35'-54" 1.55 1.35 210 48
18 (ED) (200'-259" x (> 549 0.00 0.00 0.00 0
19(FC) | (260°-289") x (35'-54") 1.43 1.12 1.60 4
20 (FD) (260'-289™ x (> 54" 0.00 0.00 0.00 0
21 (GCy | (290°-300") x (35'-54") £.15 1.26 1.45 32
22 (GD) {290'-300") x {>34") 0.00 0.00 0.00 0
23 (HO) {>300" x (35°-34") 1.08 1.06 1.14 9
24 (HD) (>300") x (>54" 0.00 0.00 0.00 0
TOTAL 280
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Table 7.22: Barge Flotilla Data for the Green River, Milepost 9

Flotilla Barge Size Range for

Barges per Flotiila

Number of Flotilla
Passages per Year

Category Flotilla Category column row TOTAL
1 {AA) (<100") x (<26" 0.00 0.00 0.00 0
2 (AB) (< 100" x (267-34" 0.00 0.00 0.00 0
-3 cACY (<100 x (35'-54" 0.00. - 0.00 0.00 o0
4 (AD) (< 100" x (=549 0.00 0.00 0.00 0
5 (BA) (100°-174") x (<26") 0.00 0.00 0.00 0
6 (BB) (100'-174") x (26'-34") (.00 0.00 0.00 0
7 (BC) (100'-174") x (35'-54" 2.00 1.18 2.36 4]
8 {BD) (100'-174"y x { > 347 0.00 0.00 0.00 Q
9 (CB) (£75°-194") x (26'-34") 0.00 0.00 0.00 0
10 (CC) (175'-194"y £ (35'-54") 2.20 1.40 3.08 13
11 (CD) (175'-194") x (>34") 0.00 0.00 Q.00 0
12 (DB) | (195'-199") x (26'-34") 2.00 1.00 2.00 2
13 (DC) (195'-199") x (35'-54" 2.0 1.87 3.76 2,413
14 {DD) (1957-199") x {>54") 0.00 0.00 0.00 0
15 (EA) (200'-259" x (<26 0.00 0.00 0.00 0
16 (EB) (200'-259") x (26'-34" 2.00 1.00 2.00 0
17 (EC) | (200'-259") 1 (35'-54") 2.01 1.87 3.76 261
18 (ED) (2007-259") x (> 54") 0.00 0.00 0.00 0
19 (FC) | (260'-2859'} x (35'-54") 1.13 1.25 1.41 5
20 (FD) (260'-289") x (> 54") 1.00 1.00 1.00 0
21 (GCy | (290'-300" x (35'-54") 120 1.20 1.44 6
22 (GD) (290°-300" x (=549 0.00 0.00 0.00 0
23 (HC) (>300") x (35°-54" 1.17 1.33 1.56 5
24 (HD) (>300") x (>54") 0.00 0.00 0.00 0
TOTAL 2,703
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Table 7.23: Barge Flotilia Data for the Green River, Milepost 63

Flotilla i Barge Size Range for Barges per Flotilla Number of Flotilla
Category Flotilla Category column row TOTAL Passages per Year

L (AA) (<100 x (<26Y 0.00 0.00 3.00 0

2 (AB) (< 100"y x (26'-347) 0.00 0.00 0.00 o
3(AC) | (<100)x35-54). | 000 .| 000 | 0.0 0
4 (AD) (<1009 x (>54") 0.00 .00 0.00 0

5 (BA) (100°-174" x (<26" 0.00 0.00 0.00 0

6 (BB) (100'-174" x (26'-34M) 0.00 1.29 0.00 0

7 (BC) {100"-174" x (35'-54") 271 1.00 3.49 0

8 (BD) (100'-174 x (> 54" 3.00 0.00 3.00 0

9 (CB) (175"-194'y x (26'-34") (.00 0.00 0.00 b
10 {CC) (175'-194") x (35'-54") 2.00 2.00 4.00 2
11(CDY | (175'-194") x (>54) 0.00 9.00 0.00 0
12 (DB) | (195-199") X (26'-34") 2.00 1.33 2.67 T
13 (DC) (195'-199"y x (35'-54") 1.99 1.79 3.56 1,297
14(DD) | (195'-199") x (>54") 0.00 0.00 0.00 0
15 (EA) (200'-239"y x (< 26" 2.00 1.00 2.00 0
16 (EB) (200'-259" x (26'-34") 2.00 1.33 2.67 0
17 (EC) (200'-259" x (35'-54") [.99 1.79 3.56 45
18 (ED) (200'-259") x (> 54" 1.00 .00 1.00 0
19 (FC) {260'-289") x (35'-54") 1.00 1.11 1.11 2
20 (FD) | (260°-289') x (> 54" 0.00 0.00 0.00 0
21 (GC) | (290-300') x (35'-54") | 1.50 1.00 1.50 0
22 (GDY (290'-300") x {> 54" 0.00 .00 0.00 0
23 (HC) (>300" x (35'-54") £.00 1.00 1.00 2
24 (HD) (>300") x (>54") 0.00 0.00 0.00 0

TOTAL 1,348
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Table 7.24: Total Barge Distribution Data for the Ohic River

Flotilla Barge Size Range for Number of Barges
Category |  Flotilla Category Mile 279 Mile 341 Mile 436
L (AAY (<100 x (<26") 43 5 18
2 (AB) (<1007 x (26'-34") 79 29 30
3{AC) <100 x (3554 24 7 l
4 (AD) (<100 x  >54") 25 0 0
5 (BA) (100'-174") x (<26 13 0 0
6 (BB) | (100'-174") x (26'-34") 127 45 43
7(BC) | (100°-174") x 135'-54") 1,303 1,114 1,170
8 (BD) (100°-174") x ( >54") 2 1 0
9(CB) | (175'-194") x (26"-34") 1,994 33 70
10 (CC) | (175'-194") x (35°-54") 606 642 571
11 (CDY | (175'-194") x (>54") 114 68 11
12 {DB) | (195'-199") x (26'-34") 5,384 228 233
13 (DC)y | (195'-199') x (35'-54") 28,232 54,694 51,269
14 (DD) | (195'-199") x ( >54") 101 52 1
15(EA) | (200'-259") x (<26") 1 0 0
16 (EB) | {200'-259') x {26'-34") 52 1 4
17 (EC) | (200'-259") x (35'-54") 3.807 4,415 4,822
18 (ED) | (200'-259") x (> 54" 31 6 15
19 (FC) | (260°-289") x (35'-54") 106 127 70
20 (FD) | (260'-289'} x (> 54" 0 9 1
21 (GC) | (290'-300") x (35'-54") 2,195 3,111 2,628
22(GDY | (290'-300" x (>54") 8 5 15
23 (HC) (>300" x (35'-54") 36 170 30
24 (HD) (>300") x (>54) 134 264 61
TOTAL 44 417 65,026 61,073

the width of barge designation (Table 6.2).

*AA:  the first letter in parenthesis is the length of barge designarion (Table 6.1) and the second letter is
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Table 7.24 (continued): Total Barge Distribution Data for the Ohio River

Flotilla Barge Size Range for Number of Barges
Category |  Flotilla Category Mile 531 Mile 606 Mile 720 Mile 776
1 (AA) (100" x (<26Y) 17 41 38 37
2(AB) | (<100 x (26'-34") 52 142 126 166
30 | (<00vxGssay | 33 13 o300 77
4 {AD) (<100 x (>541) 3 2 3 1
5(BA) | (100'-174') x (<26 1 6 2 0
6(BB) | (100'-174") x (26'-34") 56 93 120 75
7(BC) | (100°-174') x (35'-54") 1,175 921 943 1,054
8 (BD) | (100'-174") x (»54") 12 14 7 6
9 (CB) | (175'-194') x (26'-34") 48 45 7 22
10(CC) | (175'-194") x (35'-54") 873 871 504 1,062
11(CD) | (175'-194%) x (> 54 199 104 56 66
12 (DB) | (195'-199") x (26'-34") 37 86 51 114
13 (DC) | (195'-199") x (35'-54") | 39,901 40,882 44,599 56,641
14 (DD) | (195'-199') x (>54") 26 67 92 101
15 (EA) | (200-259") x (<26") 0 0 0 0
16 (EB) | (200'-259") x (26'-34") 16 4 4 4
17 (EC) | (200-259") x (35'-54") |  7.504 7,561 8,457 11,140
18 (ED) | (200'-259") x (>54") 53 38 70 76
19 (FC) | (260'-289") x (35'-54") 145 310 516 654
20 (FD) | (260°-289") x (> 54" 5 10 9 9
21(GC) | (290'-300) x (35'-54") | 2.366 2,247 1,925 1,827
22(GD) | (290'-300") x (> 54') 16 23 31 51
23(HC) | (>3007 x (35'-54") 55 53 54 94
24 (HD) | (>300") x (>54") 337 83 73 (51
TOTAL 53,190 53,621 58.117 73,428
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Table 7.24 {continued): Total Barge Distribution Data for the Ohio River

Flotiila Barge Size Range for Number of Barges
Category Flotilla Category Mile 846 Mile 918 Mile 938
1 (AA) (<100 x (<26 47 36 34

2 {AB) (< 100" x (26'-34") 196 198 150
3I(ACY | (<100") x(35-34") 117 86 87
4 (AD) (<100 x (>547) 40 0 2

5 (BA) (100°-174") x (< 26") 2 1 8

6 (BB) (100"-174") x (26"-34") 77 93 126

7 (BC) (100'-174") x (35'-54") 1,201 1,098 1,104
g (BD) (100'-174") x (>547) 11 11 8

9 (CB) {175'-194" x (26'-34") 17 48 43
10(CC) | (175'-194") x (357-54") 1,205 1,252 729
11 (CD) (175'-194") x (> 547 84 84 27
12 (DB) (1957-199'y x (26'-34") 219 134 140
13(DC) | (195'-199") x (35'-54") 58,129 70,203 89,340
14 (DD) (195'-199') x { > 54") 165 145 73
15 (EA) (200'-259"y x (< 26") 0 0 0

16 (EB) | (2007-239") % {26'-34") 0 0 12
17 {(EC) (200'-259") x (35'-54" 14,794 18,144 7,805
18 (ED) (2007-259")y x (> 54" 108 94 7

19 (FC) | (260'-289") x (35'-54") 2,664 2,686 2,020
20 (FD) (260'-289") x (> 54" 14 9 10
21 (GC)y | (2907-300Q") x (35'-54") 2,161 2,310 2,498
22 (GD) (290'-300") x (> 54" 58 36 10
23 (HC) (>300") x (35"-34") 94 89 122
24 (HD) . (>300") x (>54") 9l 76 45

TOTAL 81,494 96,833 104,490
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Table 7.25: Total Barge Distribution Data for the Tennessee River

Flotilla | Barge Size Range for Number of Barges -
Category Flotilla Category Mile 22 Mile 206 Mile 259
1 (AA) (<100 x (<267 19 23 9
2 (AB) {<100") x (26'-34") 18 8 4
3{AC) (<. 100%) x (35'-54") 3. 10 9
4 (AD) <100 x (>54") 2 3 0
5 (BA) (100'-174") x (<26") 3 4 [
6 (BB) (100°-174"y x (26°-34") 60 34 60 ‘
7 (BC) (100'-174") x (357-54") 223 185 128
8(BD) | (100-174') x (>54") 5 3 9
3 (CB). (175'-194") £ (26'-34") 82 L 0
10 (CO) (175'-194") x (35'-54") 141 99 69
11 (CD) (175'-194" x (> 54") 4 21 3
12 (DB} (195°.199%) x (26'-34") 73 | 6
13 {DC) (195'-199") x (35"-54") 27,310 20,000 9,253
14 (DD} (195'-199) x (>354") 14 3 2
15 (EA) (200-259") x (<26 0 0] 0
_ 16 (EB) (200'-259") x (26'-34") 2 0 0
17 (EC) (200'-259') x (35'-54") 5.190 4,755 2,094
18 (ED} (2007-259") x (> 54") 11 7 4
19 (FC) (260'-289") x (35°-54") 86 82 64
20 (FD} (260'-289") x (> 54" i 0 1
21 (GC) {290°-300") x t35'~54') 780 633 578
22 (GD) (290'-300" x (> 54" 1 5 15
23 (HG {(>300") x (35'-54" 29 72 39
24 (HD) (>300") x (>54") 19 78 28
TOTAL 34,076 26,077 12,376
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Table 7.25 (continued): Total Barge Distribution Data for the Tennessee River

Flotilla | Barge Size Range for Number of Barges
Category | Flotilla Category Mile 274 Mile 349 Mile 424
[ (AA) (<1007 x (< 26" 26 18 20
2(AB) | (<100 x (26'-34") 4 3 2
3(ACY | (<100hx3554y | 9 5 19
4 (AD) (<1007 x (>54") 0 3 0
5(BAY | (1007-174") x (<26 10 7 8
6 (BB) | (100'-174") x (26'-34") 60 47 43
7(BC) | (100'-174") x (35'-54") 142 67 70
8(BD) | (100174} x (>54") 14 3 2
9(CB) | (175-19¢') x (26'-34") 1 0 1
10 (CC) | (175'-194') x (35'-54") 88 42 16
1L(CD) { (175'-194") x (>54") 7 0 8
12 (DB) | (195-199') x (26'-34") 14 1 1
13(DC) | (195'-199") x (35'-54") 8,746 6,996 4,030
14 (DD) | (195'-199') x (> 54" 24 12 5
15 (EA) | (200'-259") x (<26") 0 0 0
16 (EB) | (200'-259") x (26'-34") 0 2 0
17 (EC) | (200°-259') x (35'-54") 2,094 1.601 971
18 (ED) | (200'-259") x (>54) 12 3 5
19 (FC) | (260'-289") x (35'-54") 56 8 15
20 (FD) | (260'-289") x (>54") 0 0 0
21 (GC) | (290'300') x (35'-54) 577 246 244
22 (GD) | (290300 x (>54') 5 0 0
23(HC) | (>3007) x (35'-54") 56 25 20
24 (HD) | (>300) x (>54") 32 5 3
TOTAL 11,977 9,094 5,479
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Table 7.25 (continued): Total Barge Distribution Data for the Tennessee River

Flotilla Barge Size Range for Number of Barges
Category |  Flotilla Category Mile 471 Mile 529 Mile 602
1 (AA) (<100') x (<26") 3 4 2
2 (AB) (< 100') x (26'-34") 3 2 L
3(A0) | (<100 x (357-54") 5 2 -0
4 (AD) (<100 x (>54") 1 0 0
5(BA) | (100'-174") x (<26 10 0 0
6 (BB) | (100'-174") x (26'-34") 48 29 17
7(BC) | (100'-174") x (35'-54") 27 79 9
8(BD) | (100'-174") x (>54") 1 2 0
9(CB) | (175'-194") x (26'-34") 1 0 0
10(CC) | (175'-194") x (35'-54") 14 3 6
11(CD) | (175'-194") x (>54") 0 0 0
12 (DB) | (195'-199") x (26'-34") 1 0 0
13 (DC) | (195'-199" x (35'-54") 1,402 570 134
14 (DD) | (195'-199') x (>54") 9 0 1
15 (EA) | (200°-250") x (<26") 0 0 0
16 (EB) | (2007-259") x (26'-34") 0 0 0
17 (EC) | (200'-259") x (35'-54") 763 463 154
18 (ED) | (200'-259") x (>354") 0 0 0
19 (FC) | (260'-289") x (35'-54") 5 1 4
20 (FP) | (260°-289') x (>54") 0 0 0
21(GC) | (290°-300') x (35'-54") 93 89 87
22(GD) | (290'-300") x (>54") 0 0 0
23 (HC) | (>300" x (35'-54) 30 28 29
24 (HD) (>300) x (>54") 14 0 0
TOTAL 2,430 1,272 444
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Table 7.26: Total Barge Distribution Data for the Cumberland River

Flotilla Barge Size Range for Number of Barges
Category Flotilla Category Mile 30 Mile 148 Mile 216
I (AA) (< 100"y x (<26") 3 10 4
2 (AB) (<100'} x (26"-34") 3 14 2
3 (AC). (=<<1007) x (35'-54"y ... 22 9 1.
4 (AD) (<100 x (>34") 0 0 0
5 (BA) (100'-174") x (<26") pi 1 4
& (BB) {100'-174") x (26'-34") 7 78 30
7 (BC) (100'-174") x (35'-54") 77 95 7
8 (BD) (100'-174" x 1 > 54" | 3 0
9 (CB) (175'-194") x (26'-34") 6 20 2
10 (CC) | (175°-194") x (35'-54") 241 218 9
11 (CD) (175'-194") x {>54") 16 8 2
12 (DB) (195°-199") x (26;-34') 89 206 5
13(DC) | (195°-199") x (35'-54") 7007 3599 271
14 (DD) (195'-199") x (>54") 4 7 0
15 (EA) (2007-259") x (<26") 0 0 0
16 (EB) (200'-259") x (26'-34") 0 2 1
17 (EC) | (200'-259" x (35'-54") 2463 340 89
18 (ED) {200'-259") x ( >54") 5 13 6
19 (FC) | (260'-289") x (35'-54") 57 65 6
20 (FD) {260'-289") x (> 54" 0 0 I
21{GC) | (290'-300") x (35'-54") 449 545 a1
22 (GD) (290'-300") x (>54") 7 5 2
23 (HC) (>300" x (35'-54") 8 11 9
24 (HD) (>300") x (>54") 15 5 0
TOTAL 10,464 5,314 493
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Table 7.27: Total Barge Distribution Data for the Green River

Flotilla Barge Size Range for Number of Barges
Category Flotilla Category Mile 9 Mile 63
1 (AA) (<100 x (<267 0 0

2 (AB) (< 100" x (26'-34") 0 0
3(AC)y | (<1009 x (35347 g 0
4 {AD) (< 100" x ( >547) 0 0

5 (BA) {100'-174") x (<269 Q 0

6 (BR) (100'-174"y x (26'-34") 0 1

7 (BC) (100'-174"y x (357-54") 0 0

8 (BD) (100'-174" x > 541 0 1

9 (CB) (175'-194") x (26'-34") 0 0
10 (CC)y | (1757-194") x (35°-54") H 6
11 (CD}) (175'-194") x (> 54") 2 4
12(DB) | (195'-199") x (26'-34") 4 g
13(BC) | (195'-199") x (35'-54") 9,244 4,543
14 (DD) (195'-199") x (> 54") 8 0
15(EA) (200'-259") x (<267 0 0
16 (EB) (200'-259") x (26'-34" 0 a
17 (ECYy | (200'-259") x (35'-54") 998 157
18 (ED) (2007-239") x (> 34" 0 0
19 (FC) (260'-289") x (35'-54") 7 2
20 (FD) (260°-289") x (> 54") 0 I
21(GC) | (290'-300" x 7(35'-54') 9 0
22 (GD) (280°-300") x (>54" 0 0
23 (HO) (>300')y x (35'-54") 8 2
24 (HD) {>300") x (>54") 43 2

TOTAL 10,364 | 4,719
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Table 7.28: Ohio River Total Barge Traffic Growth Rates

Percent Change®
Mile
1991-1592 1992-1993

341 17% 0%
436 2% 3%
606 -6% 3%
720 -8% 3%
776 -8% 4%
846 -8% 1%
918 -6% 2%
938 5% 2%

* Percent change in barge traffic is calculated by the U.S. Army Corps of Engineers as:
T‘hl - T’[
Ti-v-[

where T, is the barge traffic report for year i.
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Table 7.29: Tennessee River Total Barge Traffic Growth Rates

Percent Change*
Mile
1991-1992 1992-1993

22 1% 13%
206 8% -1%
259 o 10% 1%
274 5% 11%
349 17% 5%
424 2% 3%
471 5% -8%
529 0% 4%
602 3% 8%

% Percent change in barge traffic is calculated by the U.S. Army Corps of .Engineers as:

7., -T

el Ay

T

where T, is the barge traffic report for year 1.
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Table 7.30: Cumberland River Total Barge Traffic Growth Rates

Percent Change®
Mile
1991-1992 1992-1993
30 40% -18%
148 -6% 12%
216 109% 18%

" Percent change in barge traffic is calculated by the U.S. Army Corps of Engineers as:

T

where T, is the barge traffic report for year i.
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Table 7.31: Green River Total Barge Traffic Growth Rates

Percent Change*
Mile
1991-1992 1992-1993
9 -18% -22%
63 -23% -32%

* Percent change 1n barge traffic is caiculated by the U.S. Army Corps of Engineers as:

Thl-Ti
T

i+

where T, is the barge traffic report for year i.

Barge Traffic

87




Table 7.32: Flotilla Frequency Projections for the Ohio River, Milepost 341

Flotilia Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
1 (AA) 0 0 0 0 0 0 4]
2 (AB) 0 0 0 0 0 0 G
3 {AC) o] l L2 2 2 .2 2
4 (AD) 3] i) 0 0 0 0 Q
5 (BA) 0 0 0 0 3 0 0
5 (BB) 34 47 54 61 68 76 32
7 {BCO) 163 226 261 294 328 365 392
8 (BD) 0 0 0 0 0 0 0
9 (CB) 0 0 0 0 0 0 0
10 (COY 106 147 170 192 213 238 255
11 {CD) 14 19 22 25 28 31 34
12 (DB) 60 83 %6 108 121 134" 144
13 (DC}) 4,454 6,189 7.133 3.047 8.963 5,082 10,719
14 (DD 0 0 0 0 4] 4] 0
15 (EA) 0 0 Q 0 0 0 0
16 (EB) 0 0 0 0 0 0 0
17 (EC) 360 500 577 650 724 807 866
18 (ED) 4 6 6 7 8 9 10
19 (FC) L7 24 27 31 34 38 41
20 (FD) 3 4 5 5 6 7 7
21 {GC) 483 671 774 873 972 1,082 1,162
22 (GD) 0 0 0 0 0 0 0
23 (HO) 34 75 36 98 109 121 130
24 (HIM 176 245 28 | . 318 334 394 424

*AA:  the first letter in parenthesis is the length of barge designation (Table 6.1) and the second ietter is
the width of barge designation (Table 6.2).
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Table 7.33: Flotilia Frequency Projections for the Ohio River, Milepost 436

Flotiila Flotilla Frequency (Number of Passages Per Year)
Category

1992 2000 2010 2020 2030 2040 2050
L (AA) 0 0 0 0 0 0 0
2 (AB) b 0 0 0 4] 0 4]
3 (AC) 0 0 0 0 0 0 0
4 (AD) 0 0 g 0 0 O 0
5 (BA) Q 0 0 0 0 0 0
6 (BB) 8 10 12 14 15 17 18
7 (BC) 209 273 317 357 399 444 476
8 (BD) 0 0 0 a 0 Q 0
9 (CB) 0 0 0 0 0 0 0
10 (COY 91 119 138 156 174 193 207
11 (CD) 0 0 0 0 0 0 0
12 (DB) 49 54 74 34 93 104 . 112
13 (DCY 4,151 5,431 6,304 7,100 7,915 8.809 9,460
14 (DD) 1 1 2 2 2 2 2
15 (EA) 0 0 0 0 0 0 0
16 (EB) ! 1 2 2 2 2 2
17 (EO) 360 510 592 667 744 828 889
18 (ED) i 0 0 0 0 0 Q
19 (FC) 9 12 14 15 17 19 21
20 (FD) 0 0 O 0 0 0] 0
21 (GO 409 335 621 700 780 368 932
22 (GD) (3 0 0 0 0 G 0
23 (HC) 9 12 14 15 17 19 21
24 (HD) a8 30 38 63 72 31 87
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Tabie 7.34: Flotiilla Frequency Projections for the Ohio River, Milepost 531

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2600 2010 2020 2030 2040 2050
1 (AA) 3 4 3 5 6 6 7
2 {AB) 7 9 11 12 14 15 16
3I(ACY | 2 _ 3 , 3 3. 4 K 3
4 {AD) 0 0 0 0 0 0 0
5 (BA) | 1 2 2 2 2 2
6 (BB) 10 13 15 17 19 22 24
7 (BC) 188 243 284 323 363 407 443
8 (BD) | 1 2 2 2 2 2
9 (CB) 0 0 Q 0 0 a 0
L0 (CCY 132 171 199 227 255 286 31
11 (CD) 77 99 116 132 149 167 181
12 (DB) 38 49 57 65 73 82 89
13 {DOC) 3.302 4,266 4,950 5,667 6.368 7.145 7,777
14 (DDY 0 0 i 0 0 0 0
15 (EA) 0 0 0 0 0 0 )
16 (EB) 17 22 26 29 33 37 40
17 (EC) 621 302 939 1.066 1.198 1.344 1.463
18 (ED) 18 23 27 31 is 39 42
19 (FC) 33 68 30 91 102 115 125
20 (FD) 0 o 0 0 0 0 0
21 (GO 502 649 759 861 968 1,086 1,182
22 (GD) 6 8 9 10 12 13 14
23 (HC) 17 22 26 29 33 37 40
|22 gDy | 139 130 1 210 239 | 268 201 327 |

Kentucky Rivers | 90




Table 7.35: Fletilla Frequency Projections for the Ohio River, Milepost 606

Barge Traffic

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category

1992 2000 2010 2020 2030 2040 2050
1 (AA) 22 28 32 36 41 16 50
2 (AB) 28 35 41 46 52 38 63
3 (AC). 2 3 3 .3 4 1 .5
1+ (AD) 1 I 1 2 2 2 2
5 (BA) 6 3 9 10 11 12 14
5 (BB) 24 30 35 40 45 50 54
7 (BC) 115 144 168 191 214 239 260
3 (BD) l l ! 2 2 2 2
9 (CB) 335 44 31 58 65 73 79
10 (CC) (21 152 177 201 225 252 274
11 (CD) 24 30 35 40 45 50 54
12 (DB) 50 63 73 83 93 104 : 113
13 (DC) 3.458 4,342 5.064 5.731 5,427 7.198 7,832
14 (DD) 27 34 40 45 50 36 61
15 (EA) 0 0 0 0 0 0 4]
16 (EB) 2 3 3 3 4 4 5
17 (EC) 640 804 937 1.061 1.189 1.332 1,450
18 (ED) 17 21 25 28 32 35 39
19 (FC) 67 84 98 11 125 139 152
20 (FD) 3 4 4 5 6 6 7
21 (GG 613 770 398 1,016 1,139 1,276 1,388
22 (GD) 9 11 13 15 17 19 20
23 (HO) 17 21 25 28 32 35 39

[__24 (HD) 14 18 1 21l 1 I3 26 29 32 __|
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Table 7.36: Flotilla Frequency Projections for the Ohio River, Milepost 720

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
1 (AA) 0 4] 0 0 0 Q Q
2 (AB) 23 29 34 39 44 49 33
3{AO) 2 P 3 3 3 _ 4 4 S
4 (AD) 1 ! 1 2 2 2 2
5 (BA) 2 3 3 3 4 4 5
6 (BB) 17 22 25 29 32 36 39
7 (BC) 140 179 209 237 266 298 324
g (BD 1 1 1 2 2 2 2
9 (CB) 4 5 6 7 8 9 9
10 (CO) 187 239 279 317 355 398 433
11 (CD) 20 26 30 34 38 43 46
12 (DB) 27 34 40 46 51 57 - 62
13 (DO) 3,791 4,841 5,662 6,419 7.200 8,063 8,768
14 (DD) 0 4] 0 0 4] 0 Q
15 (EA) 0 0 0 0 0 Q 0
16 (EB) 2 3 3 3 4 4 5
17 (EC) 719 918 1.074 1.217 1,366 1.529 1.663
18 (ED) 0 0 Q 0 0 0 0
19 (FC) 76 97 114 129 144 162 176
20 (FD) 2 3 3 3 4 4 5
21 (GOY 421 538 629 713 800 895 974
22 (GD) 16 20 24 27 30 34 37
23 (HC) 18 23 27 30 34 38 42
|24 (HD) Q i Q o) 0 0] 0
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Table 7.37: Flotilla Frequency Projections for the Ohio River, Milepost 776

Barge Traffic

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category _

1992 2000 2010 2020 2030 2040 2050
1 (AA) 13 16 19 21 23 26 28
2 {AB) 41 51 39 66 74 32 89
3 (AQ) 6 7 9 10 1t 12 13
4 (AD) 0 ) 0 ] 0 0 0
5 (BA) 0 0 0 0 0 0 0
6 (BB) 14 17 20 23 25 28 30
7 (BC) 153 189 220 247 276 307 333
S (BD) ! 1 ! 2 2 2 2
9 (CB) 0 0 0 0] 0 0 0
10 (CC) 222 275 320 359 400 445 483
11 (CD) 13 16 19 21 23 26 28
12 (DB) 45 56 65 73 81 50 - 98
13 (DC) 4,948 6,124 7,126 8.000 8,914 9,927 10,763
{4 (DD) 0 0 0 ) 0 0 0
15 (EA) 0 0 0 0 0 0 0
16 (EB) 2 2 3 3 4 4 4
17 (EC) 973 1,204 1,401 1,573 1,753 1,952 2,116
18 (ED) 13 16 19 21 23 26 28
19 (FC) 119 147 171 192 214 236 259
20 (FD) 0 0 0 0 0 0 0
21 {GC) 398 493 373 644 717 799 866
22 (GD) 0 0 0 0 0 0 0
23 (HC) 32 40 46 52 58 64 70

|24 (HD) 83 103 L 120 134 150 167 181 |
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Table 7.38: Flotilla Frequency Projections for the Ohio River, Milepost 846

Flotilla Flotilla Frequencyv {Number of Passages Per Year)
Category ‘
1992 2000 2010 2020 2030 2040 2050
1 (AA) 0 0 0 0 0 0 0
2 (AB) 26 33 39 44 50 57 63
- 23(AC) .. . 10. 13 15 17 19 22 24 -
4 (AD) 17 22 25 29 33 37 41
3 (BA) 0 0 0 Q 0 0 Q
6 (BB) 14 18 21 24 27 31 34
7 (BC) 145 187 217 245 279 319 352
8 (BD) 1 i 1 2 2 2 2
9 (CB) 0 ) 0 0 0 0 G
10(COH 181 233 270 306 349 399 439
11 (CD) 45 58 67 76 g7 99 109
12 (DB) 105 135 157 178 202 231 255
13 (DC) 4,691 6,038 7.007 7.930 9,035 10,335 11,373
14 (DD) i 0 0 0 0 0 0
15 (EA) 0 ) Q Q 0 0 0
6 (EB) 0 0 0 0 0 0 0
17 (EC) 1.194 1.537 1,784 2.013 2.300 2,631 2.895
18 (ED) 28 36 42 17 54 62 68
19 (FC) 441 568 659 746 849 972 1.069
20 (FD) 5 6 7 8 10 11 12
21 (GC) 244 314 364 412 470 538 592
22 (GD) 14 18 21 24 27 31 34
23 (HO) 31 40 46 52 60 68 75
24 (HI) 40 31 50 08 i 88 97
94
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Table 7.39: Flotilia Frequency Projections for the Ohio River, Milepost 918

Barge Traffic

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category

1992 2000 2010 2020 2030 2040 2050
1 (AA) 0 0 i) 0 0 0 0
2 (AB) 31 39 46 52 60 69 76
J(AQ) 6 3 9 10 12 13 15
4 {AD) 0 0 4] 0 0 0 a
3 (BA) 0 0 0] 0 0 0 0
6 (BB) 32 41 a7 54 62 71 78
7 {(BC) 162 206 240 272 313 360 397
8 (BD) -1 1 l 2 2 2 2
9 (CB) 4] 0 0 0 Q 0 0
10(CCH 166 211 246 279 320 369 107
11 {CD} 16 20 24 27 31 36 39
12 (DB) 59 75 87 99 14 131 145
13 (DC) 5.825 7,412 8,629 9,789 11,245 12,945 14,281
14 (DD) 0 0 0 O 0 0 0
15 (EA) 0 0 0 0 0 0 0
16 (EB) 0 4] 0 Q ) 0 0
17 (EC) 1.505 1.915 2,230 2,529 2.905 3,345 3.690
18 (ED) 32 66 77 g7 100 116 127
19 (FC) 478 608 708 803 023 1,062 1,172
20 (FD) 2 3 3 3 4 4 5
21 (GO 363 462 538 610 701 807 890
22 (GD) 10 13 {5 17 19 22 25
23 (HC) 35 45 52 39 68 78 86

|24 (HD) L7 ol 23 1. 29 i3 38 42
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Table 7.40: Flotilla Frequency Projections for the Ohio River, Milepost 938

Ilotiila Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
1 (AA) 54 120 139 158 179 203 224
2 (AB) 38 48 56 64 72 g2 90
3, | 6 . 8 9 10 ] 13 _ 14
4 (AD) 0 0 0 0 0 0 4
5 (BA) 2 3 3 3 4 4 5
6 (BB) 50 64 74 34 95 108 119
7 (BC) 171 218 254 288 326 370 407
& (BD) l ! l 2 2 2 2
9 (CB) 44 56 63 74 84 95 105
13 (CO) 94 120 139 158 179 203 224
11 {CD) 5 6 7 8 10 11 12
12 (DB) 53 67 79 89 101 s - 126
13(DC) 7.560 10,128 11,811 13,383 15,173 17.215 18,935
14 (DD) ] 0 0 0 0 0 0
15 (EA) 0 0 0 0 0 0 0
16 (EB) 5 6 7 ] 10 11 12
17 (EC) 695 384 1.031 1,16% 1.325 1.503 1.653
18 (ED) 1 1 1 2 2 2 2
19 (FC) 320 407 475 538 610 692 761
20 (FD) 3 4 4 5 6 6 7
21 {GC) 673 856 599 1,132 1,283 1,455 1,601
22{(GD) 4 5 6 7 8 9 10
23 (HO) 36 46 53 61 69 78 86
{2t (D) 12 24 28 32 36 41 45
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Table 7.41: Flotilla Frequency Projections for the Tennessee River, Milepost 22

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
1 {AA) Q 0 4] 0 Q Q 4]
2 (AB) 0 0 0 0 0 0 0
3(AC) 0 0 0 0 0 0 0
4 (AD) 3] 0 0 0 4 0 0
5 (BA) Q 0 0 ) 0 0 0
6 (BB) 13 17 18 20 23 27 30
7 (BC) 36 46 51 36 65 75 .82
8 (BD) 1 1 l 2 2 2 2
9 (CB) Q 0 Q 0 ] 0 0
10 {CC) 27 34 38 42 48 56 62
11 (CD) 0 0 0 0 0 0 0
12 (DB) 0 0 0 0 0 0" 0
13 (DC) 2.673 3,402 3,777 4,158 4,799 5,559 6,125
14 (DD) 0 0 0 0 0 0 0
15 (EA) 0 4] 0 0 0 0 Q
16 (EB) 0 0 0 G 0 0 0
17 (EC) 508 647 718 790 912 1.056 1,164
18 (ED) 6 8 8 9 11 12 14
19 (FC) 16 20 23 25 29 33 37
20 (FD) Q 0 0 0 Q 0 0
21 {(GC) 207 263 293 322 372 430 474
22 (GD) 0 Q 0 3 0 0 1]
23 (HO) 11 14 16 17 20 23 25
|24 (HD) 10 13 14 16 18 2l 23
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Table 7.42: Flotilla Frequency Projections for the Tennessee River, Milepost 206

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
: 1592 2000 2010 2020 2030 2040 2050
1 (AA) 0 0 0 0 0 0 0
2 (AB) 0 0 0 0 | 0 0
3 (AC), 1 1 2 2 2 2 3
4 {AD) 0 0 0 0 Q 0 0
5 (BA) 4 5 ) 7 3 9 10
6 (BB) 33 46 52 39 67 77 34
7 (BC) 27 37 42 49 55 63 69
8 (BD) 0 0 4] 0 i) 0 0
9 (CB) 0 0 90 0 ) 0 0
10 (CC) 18 15 28 32 37 42 46
11 (CD) 0 0 0 0 0 0 0
12 (DB) 0 0 0 0 0 0 0
13 (DO 1.689 2,337 2,656 3.045 3.454 3,924 4,297
14 (DD) 0 4] 0 0 0 0 Q
15 (EA) 0 0 4] 0 0 0 )
16 (EB) 0 0 0 Q 0 ] Q
17 (EC) 402 356 632 725 822 934 1.023
18 (ED) 7 10 11 13 14 16 18
19 (FO) 14 19 22 25 29 33 16
20 (FD) 0 0 0 0 0 0 0
21 (GO) 176 244 277 317 360 409 448
22(GD) ) 0 0 0 0 0 0
23 (HC) 25 36 41 47 53 60 66
24 (HD) | 34 30 57 a3 74 34 92.
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Table 7.43: Flotilla Frequency Projections for the Tennessee River, Milepost 259

Barge Traffic

Flotilia Flotilla Frequency (Number of Passages Per Year)

Category

1992 2000 2010 2020 2030 2040 2050

1 (AA) 0 0 0 0 0 0 4]
2 (AB) 0 0 0 0 0 0 0
3 (AO) 0 0 0 0 0 0 0
4 {AD) 0 0 0 0 0 0 0
5 (BA) 0 0 0 0 0 0 0
6 (BB) 64 99 169 119 133 148 162
7 (BC) 15 23 25 28 31 35 38
g (BD) 4 6 7 7 8 9 10
9 {CB) 0 i) 0 0 ] Q 0
10 (CC) - 13 20 22 24 27 30 33
11 (CD) 0 0 0 0 0 0 0
12 (DB) 0 0 0 0 0 0 0
13 (DC) 364 1,379 1.518 [,667 1,855 2.070 2,261
14 (DD) 0 0 { 0 0 0 - 0
15 (EA) 0 0 0 0 0 4] 0
16 (EB) 0 0 0 0 0 0 0
17 (EC) 202 312 343 377 | 419 468 511
18 (ED) 0 0 0 0 a 0 0
19 (FC) 10 15 17 19 21 23 25
20 (FD) 0 0 0 0 0 0 0

- 21(GC) 181 279 307 337 375 419 458
22 (GD) 0 0 0 a 0 0 0
23 (HC) 17 26 29 32 35 39 43
24 (HD) g | Q 0 Q. 0 Q 0
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Table 7.44: Flotilla Frequency Projections for the Tennessee River, Milepost 274

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
L {AA) 14 22 24 26 29 32 35
2 (AB) 0 0 0 0 ) 0 0
3 (ACY 5 -8 8 -9 10 12 13
4 (AD) 0 0 0 0 0 0 0
5(BA) 2 3 3 4 4 3 5
6 (BB) ) Q 0 0 0 0 0
7(BC) 21 32 36 39 44 49 .53
8 (BD) 6 G 10 11 12 14 15
9 (CB) | 2 2 2 2 2 3
10 (CCY 14 22 24 26 29 32 35
11 (CD) 0 0 0 G 0 0 0
12 (DB) Q 0 0 0 0 0 Q
13 (DC) 868 1,339 1,473 1,617 1,800 2.010 2,196
14 (DD) 0 0 0 0 0 0 0
15 (EA) 0 0 O 0 i 0 0
16 (EB) 0 0 ) 0 0 0 0
17 (EQO) 208 321 353 387 431 482 326
18 (ED) 7 11 12 13 15 16 18
19 (FC) 9 14 15 17 19 21 23
20 (FD) it Q 0 0 0 0 0
21 (GC) 176 271 299 328 365 407 445
22 (GD) Y] 0 0 0 0 0 0
23 (HO) 28 43 48 52 58 65 71
24 (HD) 0 ) 0 0 g i Q
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Table 7.45: Flotilla Frequency Projections for the Tennessee River, Milepost 349

Barge Traffic

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 - 2010 2020 2030 2040 2050
1 (AA) 0 0 0 0 0 0 0
2 (AB) 0 0 0 0 0 0 0
ITACY~ 0 o - -0 4 0 0- - -0
4 (AD) 0 0 0 0 0 0 0
5 (BA) 0 0 0 0 0 Q 0
6 (BB) 0 0 0 0 v 0 0
7 (BC) 10 15 17 19 21 24 26
8 (BD) 2 3 3 4 4 5 3
9 (CB) 0 0 g 0 0 0 0
10 (CC) 7 11 12 13 15 17 18
11 (CD) 0 0 0 0 0 0 0
12 (DB) l 2 2 2 2 2 3
13 (DC) 740 1,142 1,263 1,395 1,568 1,768 1,936
14 (DD) 0 0 0 0 ] 0 0
15 (EA) 0 0 0 0 0 0 J
16 (EB) l 2 2 2 2 2 3
L7 (EC) 169 261 288 319 358 404 4472
18 (ED) 0 0 0 0 0 0 0
1S (FC) 1 2 2 2 2 2 3
20 (FI» 0 0 0 0 0 0 0
21 (GC) 79 122 135 149 167 189 207
22(GD) 0 0 0 o 0 0 0
23 (HC) 3 12 14 15 17 19 21
24 (HIN 0 LU 0 0 0 ) 0
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Table 7.46: Flotilla Frequency Projections for the Tennessee River, Milepost 424

Kentucky Rivers

Flotilla Flotilla Frequency {(Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
1 (AA) 0 0 0 0 0 0 0
2 (AB) 0 0 0 0 0 0 0
3(AC) 0 0 O~ - 0 ' 0 - -0
4 (AD) 0 Q 0 0] Q 0 0
5 (BA) 8 12 14 15 16 18 19
6 (BB) 51 79 87 95 104 113 123
7 (BO) it 17 19 21 22 24 27
8 (BDY l 2 2 2 2 2 2
9 (CB) | 2 2 2 2 2 2
10 (CC) 3 5 5 6 6 7 7
11 (CD) 3 5 5 6 6 7 7
12 (DB) 0 0 0 0 0 0 0
13 (DC) 533 827 913 597 1,086 1,182 1,285
14 (DD} 0 0 0 0 0] 0 0
15 (EA) 0 0 0 0 0 0 0
16 (EB) 0 0 0 0 0 0 0
17 (EC) 128 199 219 239 261 284 309
18 (ED) 4 6 7 7 8 9 10
19 (FC) 2 3 3 4 4 4 5
20 (FD) i 0 0 0 0 0 0
21 (GC) 74 115 127 138 151 164 - 178
22 (GD) 0 0 0 0 0 0 0
23 (HO) 8 12 14 15 16 18 19
|24 (HD) { 0 0 0 J 0 )
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Table 7.47: Flotilla Frequency Projections for the Tennessee River, Milepost 471

Barge Traffic

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2056
1 (AA) 0 0 0 0 0 0 0
2 (AB) 0 ] 0 Q 0 0 0
-3 (AC) 2 5 5 6 L6 7 8
4 (AD) 0 0 0 0 0 Q 0
5 (BA) 0 0 4] 0 Q 0 Q
6 (BB) 20 48 33 39 64 70 77
7 (BCY 3 12 13 15 16 18 19
8 (BD) 1 2 3 3 3 4 4
9 (CB) 0 0 0 0 0 a 0
10 (CO) 2 5 5 6 6 7 8
11 (CD) Q 0 4] 0 0 0 4]
12 (DB) 0 0 0 0 0 0 0
13 (DC) 179 430 478 526 575 629 686
14 (DD) 0 0 0 0 0 0 0
15 (EA) G 0 0 0 0 0 0
16 (EB) 0 Q 0 0 0 0 0
17 {EC) 97 233 259 285 312 341 372
18 (ED) J 0 4] 0 0 0 0
19 (FC) l 2 3 3 3 4 4
20 (FD) 0 4] 0 0 0 0 0
21 (GO 36 36 96 106 116 126 138
22 (GD) 0 0 i) 0 Q 4] 0
23 (HC) 14 34 37 41 43 49 54
.24 (HD) 0 0 0 0 D 0 0
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Table 7.48: Flotilla Frequency Projections for the Tennessee River, Milepost 529

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category :
1992 2000 2010 2020 2030 2040 2050
L {AA) 0 0 0 0 0 0 0
2 (AB) 0 0 0 0 0 0 0
3(AC) |t 2 - 3 3 3. 3 4
1 (AD) 0 0 0 0 0 0 0
5 (BA) 0 0 0 0 0 0 0
6 (BB) 0 0 0 0 0 0 0
7 (BC) 20 49 53 58 63 68 74
8 (BD) 0 0 0 0 0 0 0
9 (CB) 0 0 0 0 0 0 0
10 (CC) 1 2 3 3 3 3 4
11(CD) 0 0 0 0 0 0 0
12 (DB) 0 0 0 0 0 0 0
13 (DC) 85 207 227 246 267 290 315
14 (DD) 0 0 0 0 0 0 0
15 (EA) 0 0 0 0 0 0 0
16 (EB) 0 0 0 0 0 0 0
17 (EC) 69 168 184 200 217 235 256
18 (ED) 0 0 0 0 0 0 0
19 (FC) 0 0 0 0 0 0 0
20 (FD) 0 0 0 0 0 0 0
21 (GO) 40 97 107 116 126 136 148
22 (GD) 0 0 0 0 0 0 0
23 (HC) ) 37 40 43 47 51 56
|24 (HD) 0 __ 0 0 0 0 Q 0
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Table 7.49: Flotilla Frequency Projections for the Tennessee River, Milepost 602

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 20290 2030 2040 2050
I (AA) 0 0 0 0 0 0 0
1 (AB) 0 4] 0 0 0 0 0
CO3AO)TT 0 - 0 0 0 Q -0 - @ -
4 (AD) 0 0 0 0 0 0 0
5 (BA) 0 -0 0 0 0 0 0
6 (BB) 17 44 51 57 64 71 79
7(BC) 3 8 9 10 11 13 14
8 (BD) 0 Q Q 0 a 0 0
9 (CB) Q 0 0 QJ 0 0 0
10 (CO) 2 5 ) 7 7 8 9
11 (CD) 0 0 0 0 0 Q 0
12 (DB) 0 0 0 0 0 0 0
13 (DO 39 101 116 131 146 163 181
i4 (DD) 0 4] 0 0 0 0 0
15 (EA) Q 0 0 0 0 0 0
16 (EB) 0 Q 4] 0 0 0 0
17 (EC) 43 117 134 151 169 188 209
18 (ED) 0 0 0 0 0 i) 0
19 (FC) 2 5 6 7 7 8 9
20 (FD) 0 0 ) 0 0 0 0
21 (GO) 39 101 116 131 146 163 181
22 (GD) 0 0 0 Q 0 0 Q
23 (HO) 14 36 42 47 52 58 65
|24 (HD) Q 0 { Q Q 0 0
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Table 7.50: Flotilla Frequency Projections for the Cumberland River, Milepost 3¢

Kentucky Rivers

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050

L (AA) 0 0 0 4] 0 0 0

2 (AB) 0 0 Q 0 0 0 0
FAC) 0 -0 0- - 0 - -0 s 0

1 (AD) 0 0 0 0 0 0 0

5 (BA) 2 5 5 6 7 7 8

6 (BB) 0 0 0 0 0 0 0

7 {BC) 14 32 36 41 46 50 54

8 (BDn 3] 0 0 0 0 0 0

9 (CB) 7 16 18 20 23 25 27
10 (CO) 57 132 148 166 187 204 22
Il (CD) 8] G 0 0 0 J 0
12 (DB) 0 0 0 0 0 Q 0
13 (DCY 777 1,797 2,023 2,259 2,552 2.782 3,021
14 (DD) a 0 0 0 0 0 0
15 (EA) 0 0 0 0 a 0 0
16 (EB) 0 0 0 0 0 0 0
17 (EC) 273 632 711 794 897 978 1,062
18 (ED) 0 0 0 0 0 0 0
19 (FC) 13 30 34 38 43 47 51
20 (FD) Q 0 0 0 0 0 0
21(GC) 118 273 307 343 388 423 459
22 (GD) 0 0 Q 0 0 0 0
23 (HC) 3 7 8 9 10 11 12
24 (HI) 3 | 19 __ 21 K] 26 D 31
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Table 7.51: Flotilla Frequency Projections for the Cumberiand River, Milepost 148

Flotilla Fletilla Frequency (Number of Passages Per Year)
Category
1992 - 2000 2010 2020 2030 2040 2050
1 (AA) 4 6 6 7 8 9 10
2 (AB) 0 0 0 0 0 0 0
I (ACY 0 0 0 0 0 0 . .0
4 (AD) 0 0 0 0 0 0 G
5 (BA) 0 G (0 0 0 0 0
6 (BB) 85 122 138 153 172 192 211
7 (BC) 16 23 26 29 32 36 40
8 (BD) 2 3 3 4 4 5 3
9 (CB) 87 125 141 157 176 197 216
10 (CO) 52 75 84 %4 105 118 129
11 (CD) 0 0 0 a 0 ) 0
12 (DB) 0 0 0 0 0 0 0
13 (DC) 582 835 945 1,050 i,181 1,318 1,448
14 (DD} 0 0 0 0 0 0 0
15 (EA) 0 0 0 0 0 ] 0
16 (EB) 0 0 0 0 0 4] 0
17 (EC) 35 79 89 99 112 125 137
18 (ED) 0 0 0 Q 0 0 ¢
19 (FC) 13 19 21 23 26 29 32
20 (FD) Q 0 0 0 0 0 0
21 {GO) 119 171 - 193 215 241 269 296
22 (GD) 0 0 0 0 0 0 0
23 (HO) 3 7 3 9 10 11 12
24 (HD) 2 3 3 4 4 5_ b
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Table 7.52: Flotilla Frequency Projections for the Cumberiand River, Milepost 216

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
1 (AA) 0 0 0 0 0 0 0
2 (AB) ! 2 2 2 2 3 3
3{ACY 0 0 0 -0 . 0 Q Q
4 (AD) 0 i) 0 0 0 0 0
5 (BA) 0 0 ) Q 0 0 0
6 (BB) 34 61 61 65 77 91 104
7 (BO) 0 0 0 a 0 0 0
8 (BD) 0 0 0 0 0 0 0
9 (CB) 0 0 Q 0 0 0 0
10 (CC) 3 9 9 10 11 i3 15
11 (CD) 0 0 O g 0 0 0
12 {DB) 0 Q 0 0 0 0 0
13 (DC) 147 265 265 280 333 396 448
14 (DD) 0 0 0 0 0 0 0
15 (EA) 0 0 0 0 0 0 0
16 (EB) 0 Q 0 0 a Q Q
17 (EO) 48 87 86 92 109 129 146
18 (ED) 0 0 0 0 i) 0 0
19 (FC) 4 7 7 8 9 11 12
20 (FD) 0 0 0 0 0 0 0
21(GCy | 32 58 58 61 73 86 98
22 (GD) 0 0 Q 0 0 0 0
23 (HC) 9 16 16 17 20 24 27
Lo 24 (HD) 0 o 1 0 0 0 4 )
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Table 7.53: Flotilla Frequency Projections for the Green River, Milepost 9

Flotilla Flotilla Frequency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
1 (AA) 0 0. 0 0 0 0 0
2 {AB) G 0 0 0 0 Q 0
3(ACY - |- - O 0 0- . 0 0 | 0 .0
1 (AD) 0 0 0 0 0 0 0
5 (BA) 0 0 0 0 0 0 0
5 (BB) 0 0 0 0 Q 0 4]
7 (BC) 0 0 0 0 0 0 0
3 (BD) 0 G 0 0 0 0 0
9 (CB) ) 0 0 0 0 0 0
10 (CC) 13 9 9 10 11 i1 12
11 (CDy Q Q 0 0 Q 0 {
12 (DB) 2 ! ! 2 2 2 2
13 (DC) 2.413 1,584 1,721 1,826 1,563 2,126 2,240
14 (DD) 0 0 0 0 0 0 0
15 (EA) 0 0 0 0 Q 0 0
16 (EB) 0 0 0 0 0 { 0
L7 {EC) 261 171 186 197 212 230 242
18 (ED) 0 0 0 0 0 0 0
19 (FC) 5 3 4 4 4 4 5
20 (FD) 0 0 0 0 0 0 0
21 (GC) ] 4 4 5 5 3 5
22 (GD) 0 Q 0 0 0 0 0
23 (HC) 3 3 4 4 4 4 5
L_24 HDY 0 0 ) 0 Q 0 0
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Table 7.54: Flotilla Frequency Projections for the Green River, Milepost 63

Flotilla Flotilla Freqguency (Number of Passages Per Year)
Category
1992 2000 2010 2020 2030 2040 2050
1 (AA) 0 { 0 0 0 0 0
2 (AB) 0 0 Q 0 0 0 0
. 3(AD) 0 0 0 Q 0 0 0
4 (AD) 0 0 0 0 0 0 0
5 (BA) 0 0 0 0 0 0 0
6 (BB) 0 0 0 0 0 0 0
7 (BC) 0 0 0 0 0 0] 0
3 {BDY 0 0 0 9] 0 0 0
9 (CB) 0 0 0 0 0 0 0
10 (CCY 2 2 2 2 2 2 3
11 (CD) 0 0 0 0 0 0 0
12 (DB) 0 0 0 0 0 0 0
13 (DO) 1,297 1,179 1,283 1.366 1,482 1,617 1,707
14 (DD} 0 0 0 0 0 0 0
15 (EA) 0 0 0 0 ] 0 0
16 (EB) 0 Q Q 0 0 0 0
17 {EC) 43 41 45 47 51 56 59
18 (ED) 0 0 0 0 0 0 4]
19 (FC) 2 2 2 2 2 2 3
20 (FD) 0 Q 4] 0 0 0 0
21 (GO 0 0 0 0 Q 4] 0
22 (GD) 0 Q 0 0 0 0 0
23 (HO) 2 2 2 2 2 2 3
24 I Q i) 0 Q 0 0 Q)
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8. PROBABILITY OF ABERRANCY

The likelihood that a flotilla will be out of control {aberrant) must be determined
in order to calculate the probability that a flotilla will collide with a bridge. The AASHTO
Guide Specification recommends determining the probability of aberrancy (PA) from long-
term barge casualty (accident) data.

Vessel casualty statistics have been maintained by the U.S. Coast Guard,
Washington, D.C., for the past 11 years for all of the navigable rivers in Kentucky. The
casualty reports are stored as a database and contain the location, cause, type of vessel,
and type of casualty. The types of casualties include:

+ collisions with bridges,

« collisions with other vessels,
collisions with docks.
collisions with locks, and

« groundings

Each barge within an aberrant flotilla is treated as a separate casualty record or event.

For example, if a flotilla was comprised of 15 barges, of which eight were
damaged, then there would be eight separate casuaity records in the database. However,
since the impacts from the individual barges are applied simultaneously as a unit (i.e. a
flotilla), then only one of the eight casualties should be used in calculating the probability
of aberrancy. In addition, if more than one flotilla is involved in a collision each flotilla
should be treated as a separate event.

The AASHTO Guide Specification recommends that all types of barge casualties
should be used to calculate the probability of aberrancy. Current ongoing research
questions whether groundings and ramimings should be used in the calculations. However,
since including them leads to more conservative results, it is recommended that almost ail
types of barge casualties be included in the aberrancy calculations. The only exceptions
are casualties which are not the result of flotiila aberrancy, such as groundings or
collisions with submerged, unmarked obstacles.

In order to calculate the probability of aberrancy for a navigable waterway, the
total number of flotilla casualties for a year is divided by the total number of flotiilas
traveling the river for that year. However, the waterways of Kentucky are in some cases
hundreds of miles long. In addition, the flotilla operating conditions change dramatically
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along the waterway. Therefore, the probability of aberrancy is calculated and given for
ranges of the navigable rivers of Kentucky.

The ranges of the rivers were selected so that the conditions (e.g., traffic, number
of terminals or tipples, etc.) along the section were essentially constant. Therefore,
calculating the probability of aberrancy for a section of a river assumes that the likelihood
of a flotiila becoming aberrant is constant along the section of the river. The advantage
of calculating the probabilities on a section by section basis is that hazardous sections of

the river will have higher probabilities of aberrancy and less hazardous sections will have
- lower probabilities. o . o ' T ‘

The probabilities of aberrancy for the navigable waterways of Kentucky are given
in Table 8.1. For most ranges, the values are near what would be calculated using the
AASHTO Guide Specification approximate method. In some cases though, the
probabilities are quite high. However, careful examination of the historical casualty data
supports the accuracy of the results,

The probability of aberrancy is calculated by the following equation as described
in the first two paragraphs of Section 4.8.3.2 of the AASHTO Guide Specification:

1 & 2 ¥nc
PA = — ———— (5)
ny o |(tc,, +tc,, )
where,
t¢;,, = Flotilla traffic count at station 1 for year n.
tcy, = Flotilla traffic count at station 2 for year n.
ne = Number of casualties occurring between traffic reporting stations for
year n.
ny = Number of years for which the casualties have occurred.

A weighted average probability of aberrancy for each of the waterways is given in
Table 8.2 as a means of comparing the overall waterway probabilities. The weighing
factor is the number of miles each probability of aberrancy value represents. However,
as mentioned previously, it is better to use the section probabilities as the average tends
to either under predict or over predict the actual probability of aberrancy.
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Table 8.1: Probability of Aberrancy for Rivers in Kentucky

River Mile Range Probability of Aberrancy
279-341 4.495x10*
341-436 1.770x167
436-531 6.579x10*
331-606 10.424x10*
606720 | 3.030xl0°
Ohio
720-776 2.029x10°
776-846 3.432x107
846-918 3.638x10*
918-938 15.283x10*
938-mouth 13.716x10*
000-099 16.833x10*
099-206 15.687x10
206-259 9.485x10*
259-274 5.272x10
274-349 15.298x10
Tennessee 349-424 10.840x10
424-471 13.191x10*
471-529 7.639x10*
529-570 11.411x10*
570-602 27.548x107
602-652 13.636x10
000-030 18.582x10%
030-075 40.738x107
Cumberland
075-148 2.666x10%
148-216 19.520x10*
Green . all 3.140x10%
Kentucky* all 1.200x1¢

* There are no known casualties along the Kentucky River; therefore, the AASHTO
minimum probability of aberrancy of 1.200x10* was used.
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Table 8.2: Weighted Average Probability of Aberrancy for Rivers in Kentucky

Average Probability of

River Aberrancy
Ohio 5.291x10+
Tennessee 13.775x10*
Cumberland 18.114x10*
Green 3.140x10*
Kentucky 1.200x10"

Kentucky Rivers
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9. Scour REQUIREMENTS

The current AASHTOQ Guide Specification does not provide guidance on the
application of scour to the barge impact design of bridges. However, in a letter dated
September 4, 1992 the FHWA Region 4 office directed the application of the following

scour conditions to impact design using the AASHTO Method 1l procedures:

1. For impact loads applied at normal vessel operating conditions, two scour
conditions should be evaluated. The first is the scour having a probability of
1.0, most likely only the long-term scour plus the contraction and local scour
caused by a Q; event. The second is the maximum anticipated scour (or other
critical value determined by the designer). The probability of this scour
occurring during the life of the bridge should be included in the calculations.

2. For the case of the free-floating empty barge on the 100-year flood, the
maximum anticipated scour should be used.

Therefore, it is recommended that the impact loads for the loaded barge flotillas
be applied in conjunction with 100% of long-term scour plus the local scour caused by a
Qs (five-year return period) flood event. The impact loads for a single free-floating barge
should be applied with the scour caused by the Q,y flood event plus 100% of the long-
term scour. HEC-20, Stream Stability in Highway Structures, Section 2.4: Long-Term
Aggradation and Degradation offers guidance for determining 100% of the long-term
scour. The Design Exampie presented earlier in this report illustrates this application.
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10. Concrusions anp RECOMMENDATIONS

Design Barge Sizes and Tonnages

Sizes and tonnages vary significantly within the 24 flotilla categories which occur
on the inland navigable waterways of Kentucky. Theretore, a probability based approach
was adopted 1n order to select the appropriate sizes and tonnages to assign to individual
barge types. Since it was assumed that the variation of the sizes and tonnages attributed
to individual barges could be represented by a normal distribution, it is recommended that
the average plus two standard deviations be used for the sizes and tonnages associated with
each barge type. This indicates only a 2.25% chance of the values used being exceeded.
In the cases where the maximum value within a category is less than the average plus two
standard deviations. then the maximum value is used. Since the database contains all
barges operating within Kentucky waterways, if the maximum value is used, there is a 0%
chance that the sizes and tonnages will be exceeded.

It is recommended that a 15.2-ft value be used for the draft cutoff. This value is
based on information from the U.S. Coast Guard that barges with a draft in excess of 12-ft
do not typically operate on Kentucky waterways. The 15.2-ft value would include some
barges in the database that could conceivably operate during high water conditions. This
will lead to reasonably conservative results. Omnly barges typicaily operating on the
Mississippi River System and the Gulf Coast Intercostal Waterway should be used in the
calculations, since only these barges could conceivably travel on the navigable waterways
of Kentucky.

Design Flotilla Column Lengths

Since 1t was assumed that the variation of the number of barges within a flotilla
could be represented by a normal distribution, it is recommended that the average plus two
standard deviations be used for the number of barges comprising a flotilla column. This
indicates only a 2.25% chance of the values used being exceeded on a yearly basis. In the
cases where the maximum value within a category is less than the average plus two
standard deviations, then the maximum value is used. Since the database contains all
barges operating within Kentucky waterways, if the maximum value is used, there isa 0%
chance that the number of barges in a flotilla column or row will be exceeded.

Since the flotilla width seemingly varies in regular increments, the number of
barges in a row is determined first. In order to determine the number of barges per flotilla
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column, it is recommended that the engineer assume barge widths do not typically exceed
55 feet. Non-integer values for the number of barges comprising a flotilla column are
acceptable since Method II is a probability based analysis procedure. Flotilla column
lengths include the possibility of a barge attached to the side of the tow boat. Since tow
boat tonnages are generally lower than barge tonnages, it is more conservative to replace
the tow boat with a barge.

Typically, the river mile point nearest to the proposed structure is used for design.
For example. flotilla column lengths used in the Design Example are taken from mile point
- 436 on the Ohio River since this is the nearest data to the actual bridge location of mile
411.29. However, probability of aberrancy values may be taken from the range in which
the structure location falls. Likewise, the river elevation(s) for a specific location may be
linearly interpolated between the two nearest data points.
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ArrEnDIX A: BarcgeE Caracity ProGgraMm
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READS BARGE CHARACTERISTIC FILE AND SUMS AVERAGE BARGE CAPACITIES
BASED ON LENGTH/WIDTH CATEGORY

CALCULATES CAPACITIES, LENGTHS, AND WIDTHS AS AVERAGE PLUS TWO
STANDARD DEVIATIONS

FINDS MAXIMUM CATEGORY CHARACTERISTICS
PRINTS MINIMUM OF AVERAGE BARGE CHARACTERISTIC PLUS TWO

STANDARD DEVIATIONS OR MAXIMUM VALUE FOUND IN CATEGORY

BY :MICHAEL W. WHITNEY
UNIVERSITY OF KENTUCKY
LEXINGTON, KY

nannNnaonnonoaooaoaonnnnn

C****************—*************************t**************t*************

BLENGTH = BARGE LENGTH

BWIDTH = BARGE WIDTH

CAPACITY = BARGE CARGO CAPACITY + SELF WEIGHT

DRAFT = LOADED DRAFT OF THE BARGE WHICH IS5 ASSUMED TO BE < 15.2'
IAREA = LOCATION THE BARGE OPERATES (FOR KENTUCKY = 4)

noaoanna

C************************************************‘k*********************

IMPLICIT REAL(A-HE,L-%), INTEGER(I-K)
COMMON/DATA/LCOUNT (25, 25) , WCOUNT (25, 25) , SWIDTH(25) , SLENGTH (25) ,

1 JMAXIMUML (25) , IMAXIMUMW (25} , LSTEP (25) , WSTEP (25} , BWIDTH,
2 BLENGTH, ICAT, IFLAGL, IFLAGHW

OFEN (1, FILE 'C:\F32\WATER.DAT")
OPEN (2, FILE = 'C:\F32\WATERBRN.OUT')
OPEN (3, FILE = 'C:\F32\DISTRIB.OUT')

1000 FORMAT (3X,A2,4X,6F10.2}

c CALCULATE BARGE AVERAGE AND MAXIMUM CHARACTERISTICS

DO WHILE(.NOT.ECF (1))
READ (1,+*) BLENGTH,BWIDTH, CAPACITY, LOADDRAFT, LIGHTDRAFT, IAREA
IF (ELENGTH.GT.lO..AND.ELENGTH.LT.IOO._AND.BWIDTH.GT.lO..AND.

N BWIDTH.LT.26. .AND. IAREA.EQ.4 .AND. LCADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.10.0 .2ND. LOADDRAFT .GT. LIGHTDRAFT
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3 .AND.LIGHTDRAFT.GE. 1.00) THEN
CAPACITY=CAPACITY+ {LIGETDRAFT/ (LOADDRAFT-LIGHETDRAFT) } *CAPACITY
AACOUNT=AACOUNT+1
AACAPACITY=AACAPACITY+CAPACITY
AALENGTH=AALENGTH+BLENGTH
AAWIDTH=AAWIDTH+BWIDTH
AAMAXCAPACITY=MAX (AAMAXCAPACITY, CAPACITY)

AAMAXLENGTH=MAX {AAMAXLENGTH, BLENGTH)

ARMAXWIDTH=MAX (AAMAXWIDTE, BWIDTH)
AAEDRAFT=AAEDRAFT+LIGHTDRAFT

AAMAXEDRAFT=MAX (AAMAXEDRAFT, LIGHTDRAFT} o o
AALDRAFT=AALDRAFT+LOADDRAFT

AAMAXLDRAFT=MAX {AAMAXLDRAFT, LOADDRAFT)

ICAT=1
LSTEP{ICAT)=5.0
SLENGTH(ICAT)=10.0C
WSTEP {ICAT)=1.0
SWIDTH(ICAT)=10.0

CALL DISTRIBUTION(!

IF{IFLAGL.EQ.1) WRITE(3,*)"*+**x++TCAT BLENGTH", ICAT, BLENGTH
IF (IFLAGW.EQ.1) WRITE(3,*)"**x*++ICAT BWIDTH", ICAT, BWIDTH
GOTO 1

ENDIF

IF {(BLENGTH.GT.10..AND.BLENGTH.LT.100. .AND.BWIDTHE.GE.26..AND,.

1 BWIDTH.LT.35.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.$9.0 .AND. CAPACITY .LT. 4000.0 .AND. LOADDRAFT
3 .GT. LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00} THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) } *CAPACITY
ABCOUNT=ABCOUNT +1
ABCAPACITY=ABCAPACITY+CAPACITY
ABLENGTH=ABLENGTHE+BLENGTHE
ABWIDTH=ABWIDTH+BWIDTH

ABMAXCAPACITY=MAX (ABMAXCAPACITY, CAPACITY)
ABMAXLENGTH=MAX (ABMAXLENGTH, BLENGTH)
ABMAXWIDTH=MAX (ABMAXWIDTH, BWIDTH)
ABEEDRAFT=ABEDRAFT+LIGHTDRAFT
ABMAXEDRAFT=MAX (ABMAXEDRAFT, LIGHTDRAFT)
ABLDRAFT=ABLDRAFT+LOADDRAFT
ABMAXLDRAFT=MAX (ABMAXILDRAFT, LOADDRAFT)

ICAT=2
LSTEP(ICAT)=5.0
SLENGTH({ICAT)=10.0
WSTEP({ICAT)=1.0
SWIDTHE (ICAT) =26.0
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CALL DISTRIBUTICN{}
GOTO 1
ENDIF

IF (BLENGTH.GT.10..AND.BLENGTH.LT.100..AND.BRWIDTH.GE.35.0.AND.

1 BWIDTH.LE.54.0 .AND. IAREA.EQ.4 ,AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.29.0 .AND. CAPACITY .LT. 2000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ {LOADDRAFT-LIGHTDRAFT} ) *CAPACITY
ACCOUNT=ACCQOUNT +1
ACCAPACITY=ACCAPACITY+CAPACITY
ACLENGTE=ACLENGTH+BLENGTH
ACWIDTH=ACWIDTH+BWIDTH

ACMAXCAPACITY=MAX (ACMAXCAPACITY, CAPACITY)
ACMAXLENGTH=MAX (ACMAXLENGTH, BLENGTH)
ACMAXWIDTH=MAX (ACMAXWIDTH, BWIDTH)
ACEDRAFT=ACEDRAFT+LIGHTDRAFT
ACMAXEDRAFT=MAX (ACMAXEDRAFT, LIGHTDRAFT)
ACLDRAFT=ACLDRAFT+LOADDRAFT
ACMAXLDRAFT=MAX (ACMAXLDRAFT , LOADDRAFT)

ICAT=3
LSTEP(ICAT)=5.0
SLENGTH(ICAT)=10.0
WSTEP (ICAT)=1.0
SWIDTH (ICAT)=35.0

CALL, DISTRIBUTION ()

IF(IFLAGL.EQ.1}) WRITE (3, *)"***+*+TCAT BLENGTH", ICAT, BLENGTH
IF(IFLAGW.EQ.1) WRITE (3, *) "*****x*ICAT BWIDTH", ICAT, BWIDTH
GOTO 1

ENDIF

IF (BLENGTH.GT.10..AND.BLENGTH.LT.100..AND.BWIDTH.GT.54.0.AND.

1 BWIDTH.LE.7% .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.29.0 .AND. CAPACITY .LT. 100C0.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00 ) THEN '

CAPACITY=CAPACITY+ {LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) ) *CAPACITY
ADCOUNT=ADCOUNT +1

ADLENGTH=ADLENGTH+BLENGTH

ADWIDTH=ADWIDTH+BWIDTH

ADCAPACITY=ADCAPACITY+CAPACITY

ADMAXCAPACITY=MAX (ADMAXCAPACITY, CAPACITY)

ADMAXLENGTH=MAX (ADMAXLENGTH, BLENGTH)

ADMAXWIDTH=MAX (ADMAXWIDTH, BWIDTH)

ADEDRAFT=ADEDRAFT+LIGHTDRAFT
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ADMAXEDRAFT=MAX (ADMAXEDRAFT, LIGHTDRAFT)
ADLDRAFT=ADLDRAFT+LOADDRAFT
ADMAXIDRAFT=MAX (ADMAXLDRAFT, LOADDRAFT!

ICAT=4

LSTEP (ICAT)=5.0
SLENGTH (ICAT) =10.0C
WSTEP (ICAT)=1.0
SWIDTH (ICAT) =54.0

L.CALL DISTRIBUTION()
GOTO 1
ENDIF

IF (BLENGTH.GE.100..AND.BLENGTH.LE.174..AND.BWIDTH.GT.10..AND.
BWIDTH.LT.26. .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
.GT . LIGHTDRAFT.AND .LIGHTDRAFT.GE. 1.00) THEN
CAPACITY=CAPACITY+ (LIGHTDRAFT/ {LOADDRAFT-LIGHTDRAFT) ) *CAPACITY
BACOUNT=BACOUNT +1
BALENGTH=BALENGTH+BLENGTH
BAWIDTH=BAWIDTH+EWIDTH
BACAPACITY=BACAPACITY+CAPACITY
BAMAXCAPACITY=MAX (BAMAXCAPACITY, CAPACITY)

BAMAXLENGTH=MAX {BAMAXLENGTH, BLENGTH)
BAMAXWIDTH=MAX (BAMAXWIDTE, BWIDTH!
BAEDRAFT=BAEDRAFT+LIGHTDRAFT
BAMAXEDRAFT=MAX (BAMAXEDRAFT , LIGHTDRAFT)
BALDRAFT=BALDRAFT+LCADDRAFT
BAMAXLDRAFT=MAX (BAMAXLDRAFT, LOADDRAFT)

[ e

ICAT=5
LSTEP{ICAT)=5.0
SLENGTH{ICAT)=100.0
WSTEP {ICAT)=1.0
SWIDTH (LCAT)=10.0

CALL DISTRIBUTION()

IF(IFLAGL.EQ.1l) WRITE(3,*)"#*+*++ICAT BLENGTH", ICAT, BLENGTH
IF(IFLRAGW.EQ.1) WRITE(3,*)"***¥**ICAT BWIDTH", ICAT,BWIDTH
GOTO 1

ENDIF

IF (BLENGTH.GE.1l00..AND.BLENGTH.LE.174..AND.BWIDTH.GE.26..AND.

1 BWIDTH.LT.35.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.S99.0 ,AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGETDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN
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CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) } *CAPACITY
BECOUNT=BBCOUNT +1
BEBLENGTH=EBLENGTH+BLENGTH
BEWIDTH=BBWIDTH+BWIDTH
BEBCAPACITY=BBCAPACITY+CAPACITY
EBMAXCAPACITY=MAX (BBMAXCAPACITY, CAPACITY)
BEMAXLENGTH=MAX (BEMAXLENGTH, BLENGTH)
EBMAXWIDTH=MAX (BBMAXWIDTH, BWIDTH}
BBEDRAFT=BEEDRAFT+LIGHTDRAFT
EBMAXEDRAFT=MAX (BBMAXEDRAFT, LIGHTDRAFT)
BBLDRAFT=BELDRAFT+LOADDRAFT .. . e
BBEMAXLDRAFT=MAX (BBMAXLDRAFT, LOADDRAFT)

ICAT=6

LSTEP (ICAT}=5.0

SLENGTH (ICAT)=100.0

WSTEP (ICAT)=1.0

SWIDTE(ICAT!=26.0
CALL DISTRIBUTIOCN({)
GCTO 1

ENDIF

IF (BLENGTH.GE.lOO..AND.BLENGTH.LE.174..AND.BWIDTH.GE.ZS.O.AND.

1 BWIDTHE.LE.54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 1000C.0Q .AND. LOADDRAFT
3 .GT ., LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ {LOADDRAFT-LIGHTDRAFT) ) *CAPACITY
BCCOUNT=BCCOUNT +1
BCLENGTH=BCLENGTH+BLENGTH
BCWIDTH=BCWIDTH+BWIDTH
BCCAPACITY=BCCAPACITY+CAPACITY
BCMAXCAPACITY=MAX (BCMAXCAPACITY, CAPACITY)
BCMAXLENGTH=MAX ( BCMAXLENGTH, BLENGTH}
BCMAXWIDTH=MAX (BCMAXWIDTH, BWIDTH)
BCEDRAFT=BCEDRAFT+LIGHTDRAFT
BCMAXEDRAFT=MAX (BCMAXEDRAFT, LIGHTDRAFT)
BCLDRAFT=BCLDRAFT+LOADDRAFT
BCMAXILDRAFT=MAX {RCMAXLDRAFT, LOADDRAFT)

ICAT=7

LSTEP (ICAT)=5.0
SLENGTH{ICAT)=100.0
WSTEP (ICAT)=1.0
SWIDTH(ICAT)=35.0

CALL DISTRIBUTION()

GOTO 1
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ENDIF

Ir¥ (BLENGTH.GE.100..AND.BLENGTH.LE.174..AND.BWIDTH.GT.54.0.AND.

1 BEWIDTH.LE.79 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.29.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT .AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) ) *CAPACITY
BDCOUNT=EDCOUNT +1
BDLENGTH=BDLENGTH+BLENGTH
BDWIDTH=BDWIDTHE+BWIDTH
BDCAPACITY=BDCAPACITY+CAPACITY
BDMAXCAPACITY=MAX (BDMAXCAPACITY, CAPACITY)
BOMAXLENGTH=MAX (BDMAXLENGTH, BLENGTH)
BDMAXWIDTH=MAX (BDMAXWIDTH, BWIDTH)
BDEDRAFT=BDEDRAFT+LIGHTDRAFT
BOMAXEDRAFT=MAX (BDMAXEDRAFT, LIGHTDRAFT)
BDLDRAFT=BDLDRAFT+LOACDRAFT
BDMAXLDRAFT=MAX (BDMAXLDRAFT, LOADDRAFT)

ICAT=8

LSTEP (ICAT)=5.0
SLENGTH (ICAT)=100.0
WSTEP{(ICAT)=1.0
SWIDTH (ICAT)=54.0

CALL DISTRIBUTION()
GOTC 1
ENDIF

IF (BLENGTH.GE.L75..AND.BELENGTH.LE.1%4..AND.BWIDTH.GE.26..AND.
BWIDTH.LT.35.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.95.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
.GT.LIGHTDRAFT.AND. LIGHTDRAFT .GE. 1.00) THEN
CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT - LIGHTDRAFT) ) *CAPACITY
CBCOUNT=CBCOUNT +1
CBLENGTH=CBLENGTH+BLENGTH
CEWIDTH=CBWIDTH+BWIDTH
CBCAPACITY=CBCAPACITY+CAPACITY
CBMAXCAPACITY=MAX (CBMAXCAPACITY, CAPACITY)

CEMAXLENGTHE=MAX (CBMAXLENGTH, BLENGTH)
CEMAXWIDTH=MAX (CBMAXWIDTH, BWIDTH)
CBEDRAFT=CBEDRAFT+LIGHTDRAFT
CEMAXEDRAFT=MAX (CEMAXEDRAFT, LIGHTDRAFT)
CELDRAFT=CBLDRAFT+LOADDRAFT
CBMAXLDRAFT=MAX (CBMAXLDRAFT, LOADDRAFT)

[PV S

ICAT=5
LSTEP(ICAT)=5.0
SLENGTH (ICAT)=175.0
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WSTEP (ICAT}=1.0
SWIDTH(ICAT)=26.0

CALL DISTRIBUTION(}
GOTO 1
ENDIF

IF (BLENGTH.GE.175..AND _ BLENGTH.LE.194..AND.BWIDTH.GE.35.0.AND.

1 BWIDTH.LE.54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.C .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00} THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) } *CAPACITY
CCCOUNT=CCCOUNT +1
CCLENGTH=CCLENGTH+BLENGTH
COWIDTH=CCWIDTH+BWIDTH
CCCAPACITY=CCCAPACITY+CAPACITY
CCMBXCAPACITY=MAX (CCMAXCAPACITY, CAPACITY)
CCMAXLENGTH=MAX (CCMAXLENGTH, BLENGTH)
CCMAXWIDTH=MAX (CCMAXWIDTH, BWIDTH)
CCEDRAFT=CCEDRAFT+LIGHTDRAFT
CCMAXEDRAFT=MAX (CCMAXEDRAFT, LIGHTDRAFT}
CCLDRAFT=CCLDRAFT+LOADDRAFT
CCMAXLDRAFT=MAX (CCMAXLDRAFT, LOADDRAFT)

ICAT=10

LSTEP(ICAT)=5.0

SLENGTH(ICAT}=175.0

WSTEP (ICAT)=1.0

SWIDTH (ICAT)=35.0
CaLL DISTRIBUTION()
GOTO 1

ENDIF

IF {BLENGTH.GE.17%5..AND.BLENGTH.LE.154..AND.BWIDTH.GT.54.(0.AND,

1 BWIDTH.LE.79 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.S99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00} THEN

CAPACITY=CAPACITY+ {LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) } *CABPACITY
CDCOUNT=CDCOUNT +1

CDLENGTH=CDLENGTH+BLENGTH

CDWIDTH=CDWIDTH+BWIDTH

CDCAPACITY=CDCAPACITY+CAPACITY

CDMAXCAPACITY=MAX (CDMAXCAPACITY, CAPACITY)
CDMAXLENGTH=MAX { CDMAXLENGTH, BLENGTH)

CDMAXWIDTH=MAX (CDMAEXWIDTH, BWIDTH)

CDEDRAFT=CDEDRAFT +LIGHTDRAFT
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CDMAXEDRAFT=MAX (CDMAXEDRAFT, LIGHTDRAFT)
CDLDRAFT=CDLDRAFT+LOADDRAFT
CDMAXLDRAFT=MAX (CCMAXLDRAFT, LOADDRAFT

ICAT=11
LSTEP(ICAT)=5.0
SLENGTH(ICAT)=175.C
WSTEP(ICAT)=1.0
SWIDTH (ICAT)=54.0

CALL DISTRIBUTION()

GOTO 1

ENDIF

(BLENGTH.GE.19%, .AND.BLENGTH.LE.199. .AND.BWIDTH.GE.26 . .AND.
BWIDTH.LT.35.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY . GT.89.0 .AND. CRPACITY .LT. 10000.C .AND. LOADDRAFT
.GT.LIGHTDRAFT .AND,LIGHTDRAFT.GE. 1.00}) THEN
CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) } *CAPACITY
DECOUNT=DBCOUNT +1

DELENGTH=DBLENGTH+RLENGTE

DEWIDTH=DBWIDTH+BWIDTH

DBCAPACITY=DBCAPACITY+CAPACITY

DBMAXCAPACITY=MAX (DBMAXCAPACITY, CAPACITY)

DEMAXLENGTH=MAX {DBMAXLENGTH, BLENGTH)

DEMAXWIDTE=MAX (DBMAXWIDTH, BWIDTH)
DEEDRAFT=DBEDRAFT+LIGHTDRAFT

DBMAXEDRAFT=MAX (DEMAXEDRAFT, LIGHTDRAFT)
DELDRAFT=DBLDRAFT+LOADDRAFT

DEMAXLDRAFT=MAX (DBMAXLDRAFT, LOADDRAFT)

ICAT=12

LSTEP (ICAT)=1.0
SLENGTH(ICAT}=195.0
WSTEP (ICAT)=1.0
SWIDTH (ICAT)=26.0

CALL DISTRIRBUTION()

GOTO 1

ENDIF

(BLENGTH.GE.195. .AND.BLENGTH.LE.155. .AND.BWIDTHE.GE.35.0.AND.
BWIDTH.LE.54.0 .AND. IAREA.EQ.4 .AND. LCADDRAFT.LT.15.2 .AND.
CAPACITY.GT.99.0C .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
.GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN
CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) ) *CAPACITY
DCCCOUNT=DCCOUNT +1 . :
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DCLENGTH=DCLENGTH+BLENGTH
DCWIDTH=DCWIDTH+BWIDTH
DCCAPACITY=DCCAPACITY+CAPACITY
DCMAXCAPACITY=MAX (DCMAXCAPACITY, CAPACITY)
DCMAXLENGTH=MAX (DCMAXLENGTH, BLENGTH)
DCMAXWIDTH=MAX (DCMAXWIDTH, BWIDTH)
DCEDRAFT=DCEDRAFT+LIGHTDRAFT
DCMAXEDRAFT=MAX (DCMAXEDRAFT, LIGHTDRAFT)
DCLDRAFT=DCLDRAFT+LOADDRAFT
DCMAXLDRAFT=MAX (DCMAXLDRAFT, LOADDRAFT}

" ICAT=13
LSTEP(ICAT)=1.0
SLENGTH {ICAT)=195.0
WSTEP (ICAT)=1.0
SWIDTH(ICAT)=35.0

CALL DISTRIBUTION{)
GOTO 1

ENDIF

IF {BLENGTH.GE.195..AND.BLENGTH.LE.199..AND.BWIDTH.GT.54.0.AND.

1 BWIDTH.LE.79 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 -GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1..00) THEN

CRPACITY=CAPACITY+ (LIGHTDRAFT/ (LCADDRAFT-LIGHTDRAFT) ) *CAPACITY
DDCOUNT=DDCOUNT +1
DDLENGTH=DDLENGTH+BLENGTH
DDWIDTH=DDWIDTH+BWIDTE
DDCAPACITY=DDCAPACITY+CAPACITY
DDMAXCAPACITY=MAX (DDMAXCAPACITY, CAPACITY!}
DDMAXLENGTH=MAX (CDMAXLENGTH, BLENGTH}
DDMAXWIDTH=MAX (DDMAXWIDTH, BWIDTH)
DDEDRAFT=DDEDRAFT+LIGHTDRAFT
DDMAXEDRAFT=MAX (DDMAXEDRAFT, LIGHTDRAFT)
DDLDRAFT=DDLDRAFT+LOADDRAFT
DDMAXLDRAFT=MAX (DDMAXLDRAFT, LOADDRAFT)

ICAT=14

LSTEP(ICAT)=1.0

SLENGTH (ICAT)=195.0

WSTEP{ICAT)=1.0

SWIDTH{ICAT)=54.0
CALL DISTRIBUTION{)
GOTO 1

ENDIF
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IF (BLENGTH.GE.200..AND.BLENGTH.LE.259. .AND.BWIDTH.GT.1Q. . AND.

1 BWIDTH.LT.26. .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.9%.0 .AND. CAPACITY .LT. 10000.0 .AND. LCADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT- LIGHTDRAFT))*CAPACITY
EACOUNT=EACOUNT +1
EALENGTH=EALENGTH+BLENGTE
EAWIDTH=EAWIDTH+BWIDTH
EACAPACITY=EACAPACITY+CAPACITY
EAMAXCAPACITY=MAX (EAMAXCAPACITY, CAPACITY)
EAMAXLENGTH=MAX (EAMAXLENGTHE, BLENGTH) |
EAMAXWIDTH=MAX (EAMAXWIDTH, BWIDTH)
EAEDRAFT=EAEDRAFT+LIGHTDRAFT
EAMAXEDRAFT=MAX (EAMAXEDRAFT, LIGHTDRAFT)
EATDRAFT=EALDRAFT+LOADDRAFT
EAMAXLDRAFT=MAX {EAMAXLDRAFT, LOADDRAFT)

ICAT=15

LSTEP(ICAT) =

SLENGTH (ICAT)=200.0

WSTEP{ICAT)=1.0

SWIDTH(ICAT}=10.0
CALL DISTRIBUTION(}
GOTC 1

ENDIF

IFr {(BLENGTH.GE.200..AND.BLENGTH.LE.259. .AND.BWIDTH.GE.26. .AND.

1 EWIDTH.LT.35.0 .AND. IAREA.EQ.4 .AND. LCADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.9$9.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT ,AND.LIGHTDRAFT.GE. 1.00) THEN

CADPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) ) *CADACITY
EBCOUNT=EBCOUNT +1
EBLENGTH=EBLENGTH+BLENGTH
EBWIDTH=EBWIDTH+BWIDTH
EBCAPACITY=EBCAPACITY+CAPACITY
EBMAXCAPACITY=MAX (EBMAXCAPACITY, CAPACITY)
EEMAXLENGTH=MAX { EBMAXLENGTE, BLENGTH)
EBMAXWIDTH=MAX (EEMAXWIDTH, BWIDTH)
EBEDRAFT=EREDRAFT+LIGHTDRAFT
EEMAXEDRAFT=MAX (EBMAXEDRAFT, LIGHTDRAFT)
EBLDRAFT=EBLDRAFT+LOADDRAFT
EBMAXLDRAFT=MAX (EEMAXLDRAFT, LOADDRAFT)

ICAT=16
LSTEP (ICAT})=5.0
SLENGTH (ICAT}=200.0"
WSTEP{ICAT) =

SWIDTH (ICAT)=26.0
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CALL DISTRIBUTIONI{}
GOTO 1
ENDIF

IF (BLENGTH.GE.200..AND.BLENGTH.LE.259..AND.EWIDTH.GE.35.0.AND.

1 BWIDTH.LE.S54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.29.0 .AND. CAPACITY .LT. 1000C.0 .AND. LCADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) ) *CAPACITY
ECCOUNT=ECCOUNT +1
ECLENGTH-ECLENGTH+BLENGTH
ECWIDTH=ECWIDTH+BWIDTH
ECCAPACITY=ECCAPACITY+CAPACITY
ECMAXCAPACITY=MAX (ECMAXCAPACITY, CAPACITY)
ECMAXLENGTH=MAX (ECMAXLENGTH, BLENGTH)
ECMAXWIDTH=MAX (ECMAXWIDTE, BWIDTH)
ECEDRAFT=ECEDRAFT+LIGHTDRAFT
ECMAXEDRAFT=MAX { ECMAXEDRAFT, LIGHTDRAFT)
ECLDRAFT=ECLDRAFT + LOADDRAFT
ECMAXLDRAFT=MAX (ECMAXLDRAFT, LOADDRAFT)

ICAT=17

LSTEP (ICAT} =5.0

SLENGTH (ICAT)=200.0

WSTEP (ICAT)=1.0

SWIDTHE (ICAT)=35.0
CALL DISTRIBUTICN ()
GOTO 1

ENDIF

IF (BLENGTH.GE.200..AND.BLENGTH.LE.259. .AND.BWIDTH.GT.54 .0, AND,

1 BWIDTH.LE.79 .AND. IAREA.EC.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) } *CAPACITY
EDCOUNT=EDCOUNT +1
EDLENGTH=FEDLENGTH+BLENGTH
EDWIDTH=EDWIDTH+BWIDTH
EDCAPACITY=-EDCAPACITY+CAPACITY
EDMAXCAPACITY=MAX {EDMAXCAPACITY, CAPACITY)
EDMAXLENGTH=MAX {EDMAXLENGTH, BLENGTH)
EDMAXWIDTH=MAY (EDMAXWIDTH, BWIDTH)
EDEDRAFT=EDEDRAFT+LIGHTDRAFT
EDMAXEDRAFT=-MAX ( EDMAXEDRAFT, LIGHTDRAFT)
EDLDRAFT=EDLDRAFT+LOADDRAFT
EDMAXLDRAFT=MAX (EDMAXLDRAFT, LOADDRAFT)
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ICAT=18
LSTEP(ICAT)=5.0
SLENGTH(ICAT)=200.0
WESTEP(ICAT}=1.0
SWIDTH{ICAT)=54.0
CALL DISTRIEBUTION ()
GOTO 1
ENDIF . .o L o

I¥ {(BLENGTH.GE.260,.AND.BLENGTH.LE.289, .AND.BWIDTH.GE.35.0.AND.

1 BWIDTH.LE.54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LICGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LCADDRAFT-LIGHETDRAFT) ) *CAPACITY
FCCQUNT=FCCOUNT +1
FCLENGTH=FCLENGTH+RBLENGTH
FCWIDTH=FCWIDTH+BWIDTH
FCCAPACITY=FCCAPACITY+CAPACITY
FCMAXCAPACITY=MAX { FCMAXCAPACITY, CAPACITY)
FCMAXLENGTH=MAX (FCMAXLENGTH, BLENGTH)
FCMAXWIDTH=MAX (FCMAXWIDTH, BWIDTH)
FCEDRAFT=FCEDRAFT+LIGHETDRAFT
FCMAXEDRAFT=MAX ( FCMAXEDRAFT, LIGHTDRAFT)
FCLDRAFT=FCLDRAFT+LOADDRAFT
FCMAXLDRAFT=MAX (FCMAXLDRAFT, LOADDRAFT)

ICAT=19

LSTEP(ICAT)=5.0

SLENGTH (ICAT} =260.0

WSTEP {ICAT)=1.0

SWIDTH(ICAT)=35.0
CALL DISTRIBUTION()
GOTC 1

ENDIF

IF {(BLENGTH.GE.260..AND.BLENGTH.LE.2ZB9. AND.BWIDTH.GT.54.C.AND.

1 BWIDTH.LE.75 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.SQ.Q .BND. CAPACITY .LT. 10000.C .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ {LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) ) *CAPACITY
FDCOUNT=FDCOUNT +1

FDLENGTH=FDLENGTH+BLENGTH

FDWIDTH=FDWIDTH+EBWIDTH

FOCAPACITY=FDCAPACITY+CAPACITY

FDMAXCAPACITY=MAX (FDMAXCAPACITY, CAPACITY)
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FDMAXLENGTH=MAX (FOMAXLENGTH, BLENGTH)
FDMAXWIDTH=MAX (FDMAXWIDTHE, BWIDTH)
FOEDRAFT=FDEDRAFT+LIGHTDRAFT
FDMAXEDRAFT=MAX (FDMAXEDRAFT, LIGHTDRAFT!
FDLDRAFT=FDLDRAFT+LOADDRAFT
FDMAXLDRAFT=MAX (FDMAXLDRAFT , LOADDRAFT!

ICAT=20
LSTEP (ICAT) =5.0
SLENGTH {ICAT)=260.0
WSTEP{ICAT)=1.0 . S . S .-
SWIDTH{ICAT)=54.0
CALL DISTRIBUTION({}
GOTC 1
ENDIF

IF (BLENGTH.GE.290..AND.BLENGTH.LE.300..AND.BWIDTH.GE.35.0.AND.

1 BWIDTH.LE.54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.%%.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 -GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOACDRAFT-LIGHTDRAFT} ) *CAPACITY
GCCOUNT=GCCOUNT +1
GCLENGTHE=GCLENGTH+BLENGTH
GCWIDTH=GCWIDTH+BWIDTH
GCCAPACITY=GCCAPACITY+CAPACITY
GCMAXCAPACITY=MAX (GCMAXCAPACITY, CAPACITY)
GCMAXLENGTH=MAX {GCMAXLENGTH, BLENGTH)
GCMAXWIDTH=MAX (GCMAXWIDTH, BWIDTH)
GCEDRAFT=GCEDRAFT+LIGHTDRAFT
GCMAXEDRAFT=MAY (GCMAXEDRAFT, LIGHTDRAFT)
GCLDRAFT=GCLDRAFT+LOADDRAFT
GCMAXLDRAFT=MAX (GCMAXLDRAFT, LOADDRAFT)

ICAT=21
LSTEP{ICAT)=1.0
SLENGTH(ICAT})=290.0
WSTEP (ICAT)=1.0
SWIDTH(ICAT)=35.0

CALL DISTRIBUTION()

GOTO 1

ENDIF

IF (BLENGTH.GE.290.,AND.BLENGTH.LE.20C..AND.BWIDTH.GT.54.0.AND.

1 BWIDTH.LE.79 .AND. IARER.EQ.4 .AND. LCADDRAFT.LT.15.2 .AND,
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
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3 .GT.LIGETDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN
CAPACITY=CAPACITY+ (LIGETDRAFT/ (LOADDRAFT-LIGHTDRAFT) } *CAPACITY
GDCCUNT=GDCOUNT +1
GDLENGTH=GDLENGTH+ELENGTH
GDWIDTH=GDWIDTH+BWIDTH
GDCAPACITY=GDCAPACITY+CARACITY
GDMAXCAPACITY=MAX (GDMAXCABACITY, CAPACITY)

GDMAXLENGTH=MAX {GDMAXLENGTH, BLENGTH)

GDMAXWIDTH=MAX {GCDMAXWIDTH , BNIDTH)

GDEDRAFT=GDEDRAFT+LIGHTDRAFT

GDMAXEDRAFT=MAX (GDMAXEDRAFT, LIGHTDRAFT)
GDLDRAFT=GDLDRAFT+LOADDRAFT o
GDMAXLDRAFT=MAX {GDMAXLDRAFT, LOADDRAFT)

ICAT=22

LSTEP{ICAT)=1.0

SLENGTH{ICAT)=290.0

WSTEP {ICAT)=1.0

SWIDTH(ICAT)=54.0
CALL DISTRIBUTION{)
GOTO 1

ENDIF

IF (BLENGTH.GT.300.0 .AND.BWIDTH.GE.26..AND.BWIDTH.LT.25.0 .AND.

1 IAREAR.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPRCITY.GT.10.0 .AND. CAPACITY .LT. 1C000.0 .AND. LOADDRAFT
3 .GT. 0.0 .AND. LIGHTDRAFT .GE. 1.00) THEN

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) } *CAPACITY
HBCOUNT=HBCCOUNT +1
HELENGTH=HELENGTH+BLENGTH
HEWIDTH=HBWIDTH+BWIDTH
HBCAPACITY=HBCAPACITY+CAPACITY
HBMAXCAPACITY=MAX (HBMAXCAPACITY, CAPACITY)
HEMAXLENGTH=MAX (HBMAXLENGTH, BLENGTH)
HBMAXWIDTH=MAX (HEMAXWIDTH, BWIDTH)
HBEDRAFT=HBEDRAFT+LIGHTDRAFT
HEMAXEDRAFT=MAX (EBMAXEDRAFT, LIGHTDRAFT)
HBLDRAFT=HELDRAFT+LOADDRAFT
HBMAXIDRAFT=MAX (HBMAXLDRAFT, LOADDRAFT)

ICAT=22

LSTEP (ICAT) =5.0
SLENGTH (ICAT) =300.0
WSTEP (ICAT)=1.C
SWIDTH (ICAT} =26.C

CALL DISTRIBUTICN(}
IF(IFLAGL.EQ.1) WRITE (3, *)U*%x»**TCAT BLENGTE", ICAT, BLENGTH
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8]

IF(IFLAGW.EQ.1l) WRITE(3,*)"******TCAT EWIDTH", ICAT, BWIDTH

GOTO 1

ENDIF

IF

LW e

(BLENGTH.GT.300.0 .AND. BLENGTH .LT. 500.0 .AND.BWIDTH.GE.35.0
.AND.BWIDTH.LE.54.0 .AND.

IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.

CAPACITY.GT.95.0 .AND. CAPACITY .LT. 10000.C .AND. LOADDRAFT

. .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN L L

CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) ) *CAPACITY

HCCOUNT=HCCOUNT +1

HCLENGTH=HECLENGTH+BLENGTE

HCWIDTH=HCWIDTH+BWIDTH

HCCAPACITY=HCCAPACITY+CAPACITY

HCMAXCAPACITY=MAX (HCMAXCAPACITY, CAPACITY)

HCMAXLENGTH=MAX (HCMAXLENGTH , BLENGTH)

HCMAXWIDTH=MAX (HCMAXWIDTH, BWIDTH)

HCEDRAFT=HCEDRAFT+LIGHTDRAFT

HCMAXEDRAFT=MAX (HCMAXEDRAFT, LIGHTDRAFT)

HCLDRAFT=HCLDRAFT +LOADDRAFT

HCMAXLDRAFT=MAX (HCMAXLDRAFT, LOADDRAFT)

ICAT=24

LSTEP (ICAT)=5.0
SLENGTH (ICAT)=300.0
WSTEP (ICAT)=1.0
SWIDTH({ICAT)=35.0

CALL DISTRIBUTION()
IF(IFLAGL.EQ.1l) WRITE{2,*)"***++*xTCAT BLENGTH", ICAT, BLENGTH

IF(IFLAGW.EQ.1}) WRITE(2,*}"**x*+xTCAT BWIDTH", ICAT, BWIDTH

GOTC 1

ENDIF

IF

(BLENGTH.GT.300. .AND.BWIDTH.GT.S54.0 .AND. IARREA.EQ.4 .AND.
BWIDTH.LE.7% .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0.AND.
LIGHTDRAFT.GE. 1.00 ) THEN
CAPACITY=CAPACITY+ (LIGHTDRAFT/ (LOADDRAFT-LIGHTDRAFT) ) *CAPACITY
HDCOUNT=HDCCOUNT +1

HDLENGTH=HDLENGTH+BLENGTH

HDWIDTH=HDWIDTH+BWIDTH

HDCAPACITY=HDCAPACITY+CAPACITY

HDMAXCAPACITY=MAX (HDMAXCAPACITY, CAPACITY)

HDMAXLENGTH=MAX (HDMAXLENGTH, BLENGTH)

HDMAXWIDTH=MAX (HOMAXWIDTH, BWIDTH)}
HDEDRAFT=HDEDRAFT+LIGHTDRAFT
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HDMAXEDRAFT=-MAX (HDMAXEDRAFT, LIGHTDRAFT]
HDLDRAFT=HDLDRAFT+LOADDRAFT
HDMAXLDRAFT=MAX (HDMAXLDRAFT, LOADDRAFT)

ICAT=25 _
LSTEP (ICAT)=5.0
SLENGTH{ICAT)=30C.0
WSTEP (ICAT)=1.0
SWIDTH (ICAT}=54.0

CALL DISTRIBUTION() . e
GOTO 1
ENDIF

1 END DO

101 AACAPACITY=AACAPACITY/AACOUNT
ABCAPACITY=ABCAPACITY/ABCOUNT
ACCAPACITY=ACCAPACITY/ACCOUNT
ADCAPACITY=ADCAPACITY/ADCOUNT

BACAPACITY=BACAPACITY/BACOUNT
BECAPACITY=BECAPACITY/BBCOUNT
BCCAPACITY=BCCAPACITY/BCCCOUNT
BDCAPACITY=EDCAPACITY/BDCOUNT

CBCAPACITY=CECAPACITY/CBCOUNT
CCCAPACITY=CCCAPACITY/CCCOUNT
CDCAPACITY=CDCAPACITY/CDCOUNT

DBCAPACITY=DBCAPACITY,/DBCOUNT
DCCAPACITY=DCCAPACITY/DCCOUNT
DDCAPACITY=DDCAPACITY/DDCOUNT

EACAPACITY=EACAPACITY/EACOUNT
EBCAPACITY=ERCAPACITY/EBCOUNT
ECCAPACITY=ECCAPACITY/ECCOUNT
EDCAPACITY=EDCAPACITY/EDCOUNT

FCCAPACITY=FCCAPACITY/FCCOUNT
FDCAPACITY=FDCAPACITY/FDCOUNT

GCCAPACITY=CGCCAPACITY/GCCOUNT
GDCAPACITY=GDCAPACITY/GDCOUNT

HBCAPACITY=HBCAFPACITY/HBCOUNT
HCCAPACITY=HCCAPACITY/HCCOUNT
HDCAPACITY=HDCAPACITY/HEDCOUNT
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ARAWIDTH=AAWIDTH/BRACOUNT
ABWIDTH=ABRWIDTH/ABCOUNT
ACWIDTH=ACWIDTH/ACCOUNT
ADWIDTE=ADWIDTH/ADCOUNT

BAWIDTH=BAWIDTH/BACOUNT
BEWIDTH=BEWIDTH/BRCOUNT
BCWIDTH=BCWIDTH/BCCOUNT
EDWIDTH=BDWIDTH/BDCOUNT

. CBWIDTH=CBWIDTH/CBCOUNT
CCWIDTH=CCWIDTH/CCCOUNT
CDWIDTH=CDWIDTH/CDCOUNT

DBWIDTH=DBWIDTH/DBCOUNT
DCWIDTH=DCWIDTE/DCCOUNT
DDWIDTH=DDWIDTH/DDCOUNT

EAWIDTH=EAWIDTH/EACOUNT
EBWIDTH=EBRWIDTH/EBCOUNT
ECWIDTH=ECWIDTH/ECCOUNT
EDWIDTH=EDWIDTH/EDCOUNT

FCWIDTH=FCWIDTH/FCCOUNT
FDWIDTH=FDWIDTH/FDCOUNT

GCWIDTH=GCWIDTH/GCCOUNT
GDWIDTE=GDWIDTH/GDCOUNT

EBWIDTH=HBWIDTE/HBCOUNT
HCWIDTH=HCWIDTH/ECCOUNT
HDWIDTH=HDWIDTH/HDCOUNT

AALENGTH=AALENGTH/AACOUNT
ABLENGTH=ABLENGTH/ABCOUNT
ACLENGTH=ACLENGTH/ACCOUNT
ADLENGTH=ADLENGTH/ADCOUNT

BALENGTH=BALENGTH/BACOUNT
BBLENGTH=BBLENGTH/BBCOUNT
BCLENGTH=BCLENGTH/BCCOUNT
BDLENGTHE=BDLENGTH/BDCOUNT

CBLENGTH=CBLENGTH/CBCOUNT
CCLENGTH=CCLENGTH/CCCOUNT
CDLENGTH=CDLENGTH/CDCOUNT

DBLENGTH=CBLENGTH/DECOUNT
DCLENGTH=DCLENGTH/DCCOUNT
DDLENGTH=DDLENGTH/DDCOUNT
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EALENGTH=EALENGTE/EACOUNT
EBLENGTH=ERLENGTH/EBCOUNT
ECLENGTH=ECLENGTH/ECCOUNT
EDLENGTH=EDLENGTH/EDCOUNT

FCLENGTH=FCLENGTHE/FCCOUNT
FDLENGTH=FDLENGTH/FDCOUNT

GCLENGTH=GCLENGTH/GCCOUNT
GDLENGTH=CDLENGTH/GDCOUNT

HBLENGTH=HBLENGTH/HBCOUNT
HCLENGTH=HCLENGTH/HCCOUNT
HDLENGTH=HDLENGTH /HDCOUNT

AREDRAFT=AAEDRAFT/AACOUNT
ABEDRAFT=AREDRAFT/ABCOUNT
ACEDRAFT=ACEDRAFT/ACCOUNT
ADEDRAFT=ADEDRAFT/ADCOUNT

BAEDRAFT=BAEDRAFT/BACOUNT
BRBEDRAFT=BBEDRAFT/BBCOUNT
BCEDRAFT=BCEDRAFT/BCCOUNT
BDEDRAFT=EDEDRAFT/BLOCCUNT

CBEDRAFT=CEEDRAFT/CBCOUNT
CCEDRAFT=CCEDRAFT/CCCOUNT
CDEDRAFT=CDEDRAFT/CDCOUNT

DEEDRAFT=DREDRAFT/DBCCUNT
DCEDRAFT=DCEDRAFT/DCCOUNT
DDEDRAFT=DDEDRAFT/DDCOUNT

EAEDRAFT=EAEDRAFT/EACOUNT
EBEDRAFT=EBEDRAFT/EBCOUNT
ECEDRAFT=ECEDRAFT/ECCOUNT
EDEDRAFT=EDEDRAFT/EDCOUNT

FCEDRAFT=FCEDRAFT/FCCOUNT
FDEDRAFT=FDEDRAFT/FDCOUNT

GCEDRAFT=GCEDRAFT/GCCOUNT
GDEDRAFT=GDEDRAFT/GDCOUNT

HBEDRAFT=HBEDRAFT/HECCUNT
HCEDRAFT=HCEDRAFT /HCCOUNT
HDEDRAFT=HDEDRAFT /HDCCUNT

AALDRAFT=AALDRAFT/AACOUNT
ABLDRAFT=ABLDRAFT/ABCOUNT
ACLDRAFT=ACLDRAFT/ACCQUNT
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ADLDRAFT=ADLDRAFT/ADCOUNT

BALDRAFT=BALDRAFT/BACOUNT
BELDRAFT=BBLDRAFT/BBCOUNT
BCLDRAFT=BCLDRAFT/BCCOUNT
BDLDRAFT=BDLDRAFT/BDCOUNT

CBLDRAFT=CBLDRAFT/CBCOUNT
CCLDRAFT=CCLDRAFT/CCCOUNT
CDLDRAFT=CDLDRAFT/CDCOUNT
DBLDRAFT=DBELDRAFT/DRCOUNT
DCLDRAFT=DCLDRAFT/DCCOUNT
DDLDRAFT=DDLDRAFT/DDCOUNT

EALDRAFT=EALDRAFT/EACOUNT
EBLDRAFT=EBLDRAFT/EBRCOUNT
ECLDRAFT=ECLDRAFT/ECCOUNT
EDLDRAFT=EDLDRAFT/EDCOUNT

FCLDRAFT=FCLDRAFT/FCCOUNT
FDLDRAFT=FDLDRAFT/FDCOUNT

GCLDRAFT=GCLDRAFT/GCCOUNT
GDLDRAFT=GDLDRAFT/GDCOUNT

HBLDRAFT=HBLDRAFT/HBCOUNT
HCLDRAFT=HCLDRAFT/HECCOUNT
HDLDRAFT=HDLDRAFT/HDCOUNT

WRITE (2, *) "k*skxsdhshrxkx¥*CATEGORY AVERAGE VALUES** ¥k ke kkxkxrins

WRITE(2, *) "CATEG. ", "COUNT ", "CAPACITY o
1 "LENGTH ", YWIDTH", " E DRAFT", " L DRAFT"

WRITE{2,1000C) "AA", AACOUNT, AACAPACITY , AALENGTH, AAWIDTH

1 , AAEDRAFT , AALDRAFT

WRITE(2,1000) "AB", ABCOUNT, ABCAPACITY, ABLENGTH, ABWIDTH
1 , ABEDRAFT , ABLDRAFT

WRITE(2,1000) "AC", ACCOUNT, ACCAPACITY, ACLENGTH, ACWIDTH
1 , ACEDRAFT, ACLDRAFT

WRITE(2,1000) "AD", ADCOUNT, ADCAPACITY , ADLENGTH, ADWIDTH
1 , ADEDRAFT, ADLDRAFT )

WRITE(2,1000) "BA",BACOUNT, BACAPACITY, BALENGTH, BAWIDTH

1 , BAEDRAFT , BALDRAFT

WRITE(2,1000) "BB",BBCOUNT, BBCAPACITY, BELENGTH, BEWIDTH
1 , BBEDRAFT, EBLDRAFT

WRITE(2,1000) "BC", BCCOUNT, BCCAPACITY, BCLENGTH, ECWIDTH
1 ,BCEDRAFT, ECLDRAFT
WRITE(2,1000)"ED",BDCQUNT, BDCAPACITY, BDLENGTH, BDWIDTH
1 , BDEDRAFT, EDLDRAFT
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WRITE (2,1000) "CB", CBCOUNT, CBCAPACITY, CBLENGTH, CBWIDTH
1 , CBEDRAFT, CBLDRAFT
WRITE{2,1000}"CC", CCCOUNT, CCCAPACITY , CCLENGTH, CCWIDTH
1 , CCEDRAFT, CCLDRAFT
WRITE(2,100Q0)"CD", CDCOUNT, CCCAPACITY, COLENGTH, CCWIDTH
1 . CDEDRAFT, COLDRAFT

WRITE(2,1000) "DR", DBCOUNT, DBCAPACITY, DBLENGTH, DBWIDTH
1 , DBEDRAFT, DBLDRAFT

WRITE (2, 1000) "DC", DCCOUNT, DCCAPACITY, DCLENGTH, DCWIDTH
1 - , DCEDRAFT, DCLDRAFT L

WRITE{2,1000) "DD", DDCOUNT, DDCAPACITY, DDLENGTH, DDWIDTH
1 , DDEDRAFT , DDLDRAFT

WRITE(2,1000) "EA", EACOUNT, EACAPACITY, EALENGTH, EAWIDTH

1 . EAEDRAFT, EALDRAFT

WRITE(2,1000) "EB", EBCOUNT, EBCAPACITY, EBLENGTH, EEWIDTH
1 , EBEDRAFT, EBLDRAFT

WRITE {2, 1000) "EC", ECCOUNT, ECCAPACITY, ECLENGTH, ECWIDTH
1 , ECEDRAFT, ECLDRAFT
WRITE({2,1000)"ED", EDCQUNT, EDCAPACITY, EDLENGTH, EDWIDTH
1 . EDEDRAFT, EDL.DRAFT

WRITE(2,IOOO)"FC”,FCCOUNT,FCCAPACITY,FCLENGTH,FCWIDTH

1 , FCEDRAFT, FCLDRAFT
WRITE(2,1000} "FD", FDCOUNT, FDCAPACITY, FDLENGTH, FDWIDTH
1 , FDEDRAFT, FDLDRAFT

WRITE(2,1000) "GCQ",GCCOUNT, GCCAPACITY, GCLENGTH, GCWIDTH

1 ; GCEDREAFT, GCLDRAFT
WRITE(2,1000) "GD",GDCOUNT, GDCAPACITY, GDLENGTH, GDWIDTH
1 , GDEDRAFT, GRLDRAFT

WRITE(2,1000) "HB", HBCOUNT, HECAPACITY , HELENGTH, EBWIDTH
1  HBEDRAFT , HELDRAFT
WRITE(2,1000) "HC", HCCOUNT, HCCAPACITY , HCLENGTH, HCWIDTH
1 , HCEDRAFT, HCLDRAFT
WRITE(2,1000) "HD", HDCOUNT, HDCAPACITY , HDLENGTH, HDWIDTH
1 , HDEDRAFT , HDLDRAFT

CALL PRINTDIST ()
STOP ’

REWIND (1)

CALCULATE STANDARD DEVIATIONS OF BARGE CHARACTERISTICS

DO WHILE({.NOT.EOQF(1})
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READ (1,*) BLENGTH,BWIDTH,CAPACITY, LCADDRAFT, LIGHTDRAFT, IAREA

IF (BLENGTE.GT.10..AND.BLENGTH.LT.100..AND.BWIDTH.GT.10..AND,

1 BWIDTH.LT.Z6. .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2
2 CAPACITY.GT.10.0 .AND. LOADDRAFT
3 .GT. 0,0 .AND. LIGHTDRAFT .GE. 1.00) THEN

AASDCAPACITY=AASDCAPACITY+ (CAPACITY-AACAPACITY) **2
AASDLENGTH=AASDLENGTH+ (BLENGTH - AALENGTH) **2
AASDWIDTH=AASDWIDTE+ (BWIDTH-AAWIDTH) **2
AASDEDRAFT=AASDEDRAFT+ (LIGHTDRAFT - AAEDRAFT) * %2

_ AASDLDRAFT=AASDLDRAFT+ (LIGHTDRAFT-AALDRAFT) **2

ENDIF

.AND.

IF {BLENGTH.GT.10..AND.BLENGTH.LT.100C..AND.BWIDTH.GE.26..AND,

1 BWIDTH.LT.35.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.92.0 .AND. CAPACITY .LT. 4000.0 .AND. LOADDRAFT -
3 .GT. 0.0 .AND. LIGHTDRAFT .GE. 1.00) THEN

ABSDCAPACITY=ABSDCAPACITY+ (CAPACITY-ABCAPACITY) **2
ABSDLENGTH=ABSDLENGTH+ {BLENGTHE-ABLENGTH) **2
ABSDWIDTH=AESDWIDTH+ (BWIDTH-ABWIDTH) **2
ABSDEDRAFT=ABSDEDRAFT+ (LIGHTDRAFT -ABEDRAFT) *+*2
ABSDLDRAFT=ABSDLDRAFT+ (LIGHTDRAFT-ABLDRAFT) **2

ENDIF

IF (BLENGTH.GT.10..AND.BLENGTH.LT.100..AND.BWIDTH.GE.35.0.AND.

1 BWIDTH.LE.54.C .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2

.AND.

CAPRCITY.GT.99.0 .AND. CAPACITY .LT. 5000.0 .AND. LOADDRAFT

3 .GT.LIGHTDRAFT. AND.LIGHTDRAFT.GE. 1.00) THEN
ACSDCAPACITY=ACSDCAPACITY+ {CAPACITY -ACCAPACITY) **2
ACSDLENGTHE=ACSDLENGTH+ (BLENGTH-ACLENGTH) **2
ACSDWIDTH=ACSDWIDTH+ (BWIDTH-ACWIDTH) *+*2
ACSDEDRAFT=ACSDEDRAFT+ (LIGHTDRAFT-ACEDRAFT) **2
ACSDLDRAFT=ACSDLDRAFT+ {LIGHTDRAFT-ACLDRAFT) *%2

ENDIF

IF (BLENGTH.GT.1l0..AND.BLENGTHE.LT.100..AND.BWIDTE.GT.54.0.AND.

1 BWIDTH.LE.792 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.13.2

AND,

CAPACITY.GT.9%.0 .AND. CAPACITY .LT. 1000C.0 .AND. LOADDRAFT

3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN
ADSDCAPACITY=ADSDCAPACITY+ (CAPACITY-ADCAPACITY) **2
ADSDLENGTH=ADSDLENGTH+ (BLENGTH-ADLENGTH) **2
ADSDWIDTH=ADSDWIDTH+ (RWIDTH-ADWIDTH) ¥ *2
ADSDEDRAFT=ADSDEDRAFT+ (LIGHTDRAFT -ADEDRAFT) **2
ADSDLDRAFT=ADSDLDRAFT+ (LIGHTDRAFT-ADLDRAFT) *#*2

ENDIF

IF (BLENGTH.GE.1CO0..AND.BLENGTH.LE.174..AND.BWIDTH.GT.10..
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1 BWIDTH.LT.26. .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.

2 CAPACITY.GT.99.0 _AND. CAPACITY .LT. 10000.0 .AND. LCADDRAFT

3 .GT.LIGHTDRAFT.AND. LIGHTDRAFT.GE. 1.00} THEN
BASDCAPACITY=BASDCAPACITY+ (CAPACITY-BACAPACITY) *#*2
BASDLENGTH=BASDLENGTH+ {BLENGTH-BALENGTH) **2
BASDWIDTH=BASDWIDTH+ (BWIDTH-BAWIDTH) **2
BASDEDRAFT=BASDEDRAFT+ (LIGHTDRAFT-BAEDRAFT) **2
BASDLDRAFT=BASDLDRAFT+ (LIGHTDRAFT-BALDRAFT) **2

ENDIF

IF (BLENGTE.GE.100..AND.BLENGTH.LE.174..AND.BWIDTH.GE.26..AND.

1 EWIDTH.LT.35.0 .AND. IAREA.EQ.4 _AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

BBSDCAPACITY=BBSDCAPACITY+ (CAPACITY-BBCAPACITY) **2
BBSDLENGTH=EBSDLENGTH+ (BLENGTH-BBLENGTH) **2
BBSDWIDTH=RBBSDWIDTH+ (BWIDTH-BBWIDTH) **2
BBSDEDRAFT=BBSDEDRAFT+ {LIGHTDRAFT-BBEDRAFT) **2
BESDLDRAFT=BBSDLDRAFT+ (LIGHTDRAFT-~-BBLDRAFT) **2

ENDIF .

IF (BLENGTH.GE.100..AND.BLENGTE.LE.174..AND.BWIDTH.GE.35.0.AND.

1 BWIDTH.LE.S54.0 .AND. IAREA.EQ.4 _AND. LOADDRAFT.LT.15.2 _AND.
2 CAPACITY.GT.9%.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

BCSDCAPACITY=BCSDCAPACITY + (CAPACITY-BCCAPACITY) **2
BCSDLENGTH=BCSDLENGTE+ (BLENGTH-BCLENGTE] #*2
BCSDWIDTH=BCSDWIDTH+ (BWIDTH-BCWIDTH) **2
BCSDEDRAFT=BCSDEDRAFT+ (LIGHTDRAFT-BCEDRAFT) **2
BCSDLDRAFT=BCSDLDRAFT+ (LIGHETDRAFT-BCLDRAFT) **2

ENDIF

IF {BLENGTH.GE.100..AND.BLENGTH.LE.174..AND.BWIDTH.GT.54.0 . AND,
i BWIDTH.LE.79 .AND. IAREA.EQ.4 .AND. LCADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.92.0 .AND. CAPACITY .LT. 10060.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00} THEN

BDSDCAPACTITY=BDSDCAPACITY+ (CAPACITY-BDCAPACITY) **2
BDSDLENGTH=BDSDLENGTH+ (BLENGTH-BDLENGTH) **2
BDSDWIDTH=BDSDWIDTH+ (BWNIDTH-BDWIDTH) **2
BDSDEDRAFT=BDSDEDRAFT+ (LIGHTDRAFT-BDEDRAFT) **2
BDSDLDRAFT=BDSDLDRAFT+ {LIGHTDRAFT-BDLORAFT) **2

ENDIF

IF (BLENGTH.GE.l175..AND.BLENGTH.LE.1%94..AND.BWIDTH.GE.26..RND.

1 BWIDTH.LT.25.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1,00} THEN
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CBSDCAPACITY=CBSDCAPACITY+ (CAPACITY-CBCAPACITY) **2
CESDLENGTH=CBSDLENGTH+ {BLENGTH-CBLENGTH) **2
CBSDWIDTH=CBSDWIDTH+ (BWIDTH~CBWIDTH} **2
CBSDEDRAFT=CEBSDEDRAFT+ {LIGHTDRAFT-CBEDRAFT) **2
CBSDLDRAFT=CBSDLDRAFT+ (LIGHETDRAFT-CBLDRAFT) **2

ENDIF

IF (BLENGTH.GE.175..AND.BLENGTE.LE.194..AND.BWIDTH.GE.35.0.AND.

1 BWIDTH.LE.54.0 .AND. IAREA_EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.

2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LCADDRAFT

3 .GT.LIGHTDRAFT.AND.LIGETDRAFT.GE. 1.C0) THEN ' T
CCSDCAPACITY=CCSDCAPACITY + (CAPACITY -CCCAPACITY) **2
CCSDLENGTH=CCSDLENGTH+ (BLENGTH- CCLENGTH) *#*2
CCSDWIDTH=CCSDWIDTH+ (BWIDTH-CCWIDTH) *+2
CCSDEDRAFT=CCSDEDRAFT+ (LIGHTDRAFT- CCEDRAFT) *+2
CCSDLDRAFT=CCSDLDRAFT+ (LIGHTDRAFT-CCLDRAFT) *#2

ENDIF

IF (BLENGTH.GE.175..AND.BLENGTH.LE.194. AND.BWIDTH.GT.54.0.AND.

1 BWIDTH.LE.79 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.85%.0 .AND, CAPARCITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

CDSDCAPACITY=CDSDCAPACITY+ {CAPACITY-CDCAPACITY) **2
CDSDLENGTH=CDSDLENGTH+ (BLENGTH-CRDLENGTH) **2
CDSDWIDTH=CDSDWIDTH+ (BWIDTH-CDWIDTH) **2
CDSDEDRAFT=CDSDEDRAFT+ {LIGHTDRAFT-CDEDRAFT) **2
CDSDLDRAFT=CDSDLDRAFT+ (LIGHTDRAFT-CDLDRAFT) **2

ENDIF

IF (BLENGTH.GE.1595..AND.BLENGTH.LE.199..AND.BWIDTH.GE.26..AND.
BWIDTH.LT.35.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.92.0 .AND. CAPACITY .LT. 1Q000.0 .AND. LOADDRAFT
.GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN
DBSDCAPACITY=DBSDCAPACITY+ (CAPACITY -DBCAPACITY) **2
DBSDLENGTH=DBSDLENGTH+ (BLENGTH-DBLENGTH) **2
DBSDWIDTH=DBSDWIDTHE+ (BEWIDTH-DBWIDTH) **2
DBSDEDRAFT=DBSDEDRAFT+ (LIGHTDRAFT-DBEDRAFT) **2
DESDLDRAFT=DBSCLDRAFT+ (LIGHTDRAFT-DBLDRAFT) **2

[FEI e

ENDIF

IF (BLENGTH.GE.195, AND.BLENGTH.LE.199. .AND.BWIDTH.GE.35,0.AND.

i BWIDTH.LE.54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.9%.0 .AND, CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGETDRAFT .AND.LIGHTDRAFT.GE. 1.00) THEN

DCSDCAPACITY=DCSDCAPACITY + (CAPACITY-DCCAPACITY) **2
DCSDLENGTH=DCSDLENGTH+ (BLENGTH-DCLENGTH) **2
DCSDWIDTH=DCSDWIDTH+ (BWIDTH-DCWIDTH) **2

Kentucky Rivers | | | : 142




DCSDEDRAFT=DCSDEDRAFT+ (LIGHTDRAFT-DCEDRAFT) **2
DCSDLDRAFT=DCSDLDRAFT+ (LIGHTDRAFT-DCLDRAFT] **2

ENDIF

IF {(BLENGTH.GE.195..AND.RLENGTH.LE.1%99. .AND.BWIDTH.GT.54.0.AND.

1 BWIDTH.LE.79 .AND, IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 _AND.
2 CAPACITY.GT.29.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT .AND .LIGHTDRAFT.GE. 1.00) THEN

DDSDCAPACITY=DDSDCAPACITY+ (CAPACITY -DDCAPACITY) ++2
DDSDLENGTH=DDSDLENGTH+ (BLENGTH-DDLENGTH) **2
DDSDWIDTH=DDSDWIDTH+ (RWIDTH-DDWIDTH) **2
DDSDEDRAFT=DDRSDEDRAFT+ { LIGHTDRAFT - DDEDRAFT) * %2
DDSDLDRAFT=DDSDLDRAFT+ (LIGHTDRAFT-DDLDRAFT) **2

ENDIF

IF (BLENGTH.GE.200..AND.BLENGTH.LE.259. AND.BWIDTH.GT.19..AND.
BWIDTH.LT.26. .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
.GT.LIGHTDRAFT.AND.LIGHTDRAFT.CE. 1.00) THEN
EASDCAPACITY=EASDCAPACITY+ (CAPACITY-EACAPACITY) **2
EASDLENGTH=EASDLENGTH+ (BLENGTH-EALENGTH) **2
EASDWIDTH=EASDWIDTH+ (BWIDTH-EAWIDTH) **2
EASDEDRAFT=EASDEDRAFT+ (LIGHTDRAFT~-EAEDRAFT) **2
EASDLDRAFT=EASDLDRAFT+ (LIGHTDRAFT - EALDRAFT) **2

[P o T ]

ENDIF

IF (BLENGTH.GE.20C..AND.BLENGTH.LE.259..AND.BWIDTE.GE.2¢&..AND.

1 BWIDTH.LT.35.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.9%.0 .AND. CAPACITY .LT. 10000.0 .AND. LCADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.0C) THEN

EBSDCAPACITY=EBSDCAPACITY + (CAPACITY-EBCAPACITY) *+2
ZBSDLENGTH=EBSDLENGTH+ (BLENGTH-EBLENGTH) **2
EESDWIDTH=EBSDWIDTH+ (BWIDTH-EBWIDTH) **2
ERSDEDRAFT=EBSDEDRAFT+ (LIGHTDRAFT-EBEDRAFT) +*2
EBSDLDRAFT=EBSDLDRAFT+ (LIGHTDRAFT-EBLDRAFT) *#*2

ENDIF

IF (BLENGTH.GE.200..AND.BLENGTH.LE.255..AND.BWIDTH.GE.35.0.AND.

1 BWIDTHE.LE.54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.1:.2 .AND.
2 CAPACITY.GT.$9.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.0C) THEN

ECSDCAPACITY=ECSDCAPACITY+ (CAPACITY-ECCAPACITY) **2
ECSDLENGTH=ECSDLENGTH+ (BLENGTH-ECLENGTH)} **2
ECSDWIDTH=ECSDWIDTH+ {BWIDTH-ECWIDTH) **2
ECSDEDRAFT=ECSDEDRAFT+ (LIGHTDRAFT-ECEDRAFT) **2
ECSDLDRAFT=ECSDLDRAFT+ (LIGHTDRAFT - ECLDRAFT) **2
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ENDIF

IF {(BLENGTH.GE.200..AND.BLENGTH.LE.259%. .AND.BWIDTH.GT.54.0.AND.

1 BWIDTE.LE.72 .AND. IAREA.EQ.4 .AND. LQADDRAFT.LT.15.2 .AND,
2 CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

EDSDCAPACITY=EDSDCAPACITY + (CAPACITY-EDCAPACITY) +*2
EDSDLENGTH=EDSDLENGTH+ (BLENGTH- EDLENGTH) * %2
EDSDWIDTH=EDSDWIDTH+ (BWIDTH-EDWIDTH) **2
EDSDEDRAFT=EDSDEDRAFT+ (LIGETDRAFT - EDEDRAFT) **2
 EDSDLDRAFT=EDSDLDRAFT+ (LIGHTDRAFT- EDLDRAFT) **2

ENDIF

IF (BLENGTH.GE.260..AND.BLENGTH.LE.289..AND.BWIDTH.GE.35.0.AND.

1 BWIDTH.LE.54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT,LT.15.2 .AND.
2 CAPACITY.GT.$9.0 .AND. CAPACITY .LT. 10000.0 .AND. LCADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE., 1.00; THEN

FCSDCAPACITY=FCSDCAPACITY + (CAPACITY-FCCRAPACITY) *+*2
FCSDLENGTH=FCSDLENGTH+ ( BLENGTH-FCLENGTH) *+*2
FCEDWIDTH=FCSDWIDTH+ (BWIDTH-FCWIDTH} **2
FCSDEDRAFT=FCSDEDRAFT+ {LIGHTDRAFT - FCEDRAFT) **2
FCSDLDRAFT=FCSDLDRAFT+ (LIGHTDRAFT-FCLDRAFT) **2

ENDIF

IF (BLENGTH.GE.260..AND.BLENGTH.LE.289..AND.BWIDTH.GT.S%4.0.AND.

1 EWIDTH.LE. 72 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.29.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
3 -GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

FDSDCAPACITY=FDSDCAPACITY+ (CAPACITY-FDCRPACITY) **2
FDSDLENGTH=FDSDLENGTH+ (BLENGTH~FDLENGTH) **2
FDSDWIDTH=FDSDWIDTH+ (BWIDTH-FDWIDTH) **2
FDSDEDRAFT=FDSDEDRAFT+ { LIGHTDRAFT-FDEDRAFT) **2
FDSDLDRAFT=FDSDLDRAFT+ (LIGHTDRAFT-FDLDRAFT) **2

ENDIF

IF (BLENGTH.GE.290..AND.ELENGTH.LE.300. .AND.BWIDTH.GE.35.0.AND.

1 BWIDTH.LE.54.0 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
2 CAPACITY.GT.99.0 .AND., CAPACITY .LT. 1C000.0C .AND. LOADDRAFT
3 .GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00) THEN

GCEDCAPACITY=GCSDCAPACITY+ (CAPACITY-GCCAPACTITY) **2
GCSDLENGTH=GCSDLENGTH+ {BLENGTH-GCLENGTH) **2
GCSDWIDTH=GCSDWIDTH+ (RWIDTHE-GCWIDTH) **2
GCSDEDRAFT=GCSDEDRAFT+ (LIGHTDRAFT - GCEDRAFT) **2
GCSDLDRAFT=GCSDLDRAFT+ (LIGHTDRAFT-GCLDRAFT) **2

ENDIF

IF (BLENGTH.GE.2920..AND.BLENGTH.LE.300. AND.BWIDTH.GT.%4.0.AND.
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BWIDTH.LE.79 .AND. IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
.GT.LIGHTDRAFT.AND . LIGHTDRAFT.GE. 1.00} THEN
GDSDCAPACITY=GDSDCAPACITY + { CAPACITY-GDCAPACITY) *+2
GDSDLENGTH=GDSDLENGTH+ {BLENGTH-GDLENGTH) * *2
GDSDWIDTH=GDSDWIDTH+ {BWIDTH-GDWIDTH]} **2
GDSDEDRAFT=GDSDEDRAFT+ {LIGHTDRAFT-GDEDRAFT) **2
GDSDLDRAFT=GDSDLDRAFT+ (LIGHTDRAFT-GDLDRAFT) **2

ENDIF

IF (BLENGTH.GT.30C. .AND.BWIDTH.GE.26..AND.BWIDTH.LT.35.0 .AND.

1

IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 ,AND.

CAPACITY ,.GT.10.0 .AND., CAPACITY .LT. 10000.0 .AND. LOADDRAFT
.GT. 0.0 .AND. LIGHTDRAFT .GE. 1.C00) THEN
HBRSDCAPACITY=HBSDCAPACITY+ (CAPACITY-HBCAPRCITY) **2
HBSDLENGTH=HBSDLENGTH+ (BLENGTH-EBLENGTH) **2
HESDWIDTH=HESDWIDTH+ (BWIDTH-HEBWIDTH) **2
HESDEDRAFT=HBSDEDRAFT+ ({LIGHTDRAFT-HBEDRAFT) **2
HBSDLDRAFT=HBSDLDRAFT+ (LIGHTDRAFT-HBLDRAFT} **2

ENDIF

1
2
3
3

1

(BLENGTH.GT.300.0 .AND. BLENGTH .LT. 500.0

.AND.BWIDTH.GE.35.0.AND.BWIDTE.LE.54.0 .AND.
IAREA.EQ.4 .AND. LOADDRAFT.LT.15.2 .AND.
CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.0 .AND. LOADDRAFT
.GT.LIGHTDRAFT.AND.LIGHTDRAFT.GE. 1.00}) THEN
HCSDCAPACITY=HCSDCAPACITY+ (CAPACITY-HCCAPACITY) **2
HCSDLENGTH=HCSDLENGTH+ (BLENGTH-HCLENGTH} **2
HCSDWIDTH=HCSDWIDTH+ (BWIDTH-HCWIDTH]} **2
HCSDEDRAFT=HCSDEDRAFT+ (LIGHTDRAFT-HCEDRAFT) **2
HCSDLDRAFT=HCSDLDRAFT+ {LIGHTDRAFT-HCLDRAFT) **2

ENDIF

(BLENGTH.GT.300. .AND.BWIDTH.GT.54.0 .AND. IAREA.EQ.4 .AND.
EWIDTH.LE.79 .AND. LOADDRAFT.LT.15.2 .AND.

CAPACITY.GT.99.0 .AND. CAPACITY .LT. 10000.C .AND. LOADDRAFT
.GT.LIGHTDRAFT.AND.LIGHTDRAFT.GT..%999%) THEN
HDSDCAPACITY=HDSDCAPACITY+ {(CAPACITY-HDCAPACITY) **2
HDSDLENGTH=HDSDLENGTE+ (BLENGTH-HDLENGTH) **2
HDSDWIDTH=HDSDWIDTH+ (BWIDTH-HDWIDTH; **2
HDSDEDRAFT=HDSDEDRAFT+ (LIGHTDRAFT-HDEDRAFT) **2
HDSDLDRAFT=HDSDLDRAFT+ (LIGHTDRAFT-HEDLDRAFT) **2

ENDIF

END DO
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c NOTE: CATEGORIES WITH SMALL COUNTS DO NCT INCLUDE THE
cC TWO STANDARD DEVIATIONS

201 AACAPACITY=AACAPACITY+2*SQRT (BAASDCAPACITY/ (AACCUNT-1))

ABCAPACITY=ABCAPACITY+2*SQRT (ABSDCAPACITY/ (ABCOUNT-1} )
ACCAPACITY=ACCAPACITY+2*SQRT (ACSDCAPACITY/ (ACCOUNT-1})

NEGLECT FOLLOWING LINE SINCE ADCQOUNT=1

ADCAPACITY=ADCAPACITY+2*SQRT (ADSDCAPACITY/ (ADCOUNT-17

N nnn

BACAPACITY=BACAPACITY+2*3QRT (BASDCAPACITY/ (BACOUNT-1})
BBCAPACITY=BBCAPACITY+2*SQRT (BBSDCAPACITY/ {BBCOUNT-1) )
BCCAPACITY=BCCAPACITY+2*SQRT (BCSDCAPACITY/ (BCCOUNT-1} )
BDCAPACITY=BDCAPACITY+2*SQRT (BDSDCAPACITY/ (BDCOUNT-1) )

CRCAPACITY=CECAPACITY+2*SQRT {CBSDCAPACITY/ (CBCOUNT-1})
CCCAPACITY=CCCAPACITY+2*SQRT (CCSDCAPACITY/ (CCCCUNT-1) )

NEGLECT FOLLOWING LINE SINCE CDCOUNT=1

0ana

CDCAPACITY=CDCAPACITY+2*SQRT (CDSDCAPACITY/ (CDCOUNT-1) )

DBCAPACITY:DBCAPACITY+2*SQRT(DBSDCAPACITY/(DBCOUNT*l))7
DCCAPACITY=DCCAPACITY+2*SQRT (DUSDCAPACITY/ (DCCCUNT-1} )

NEGLECT FOLLCWING LINE SINCE DDCOUNT=1

nanon

DDCAPACITY=DDCAPACITY+2*SQRT (DDSDCAPACITY/ (DDCOUNT-1) )
EACAPACITY=EACAPACITY+2*SQRT {EASDCAPACITY/ (EACOUNT-1) )

EBCAPACITY=EBCAPACITY+2*SQRT (EBSDCAPACITY/ (EBCOUNT-1})
ECCAPACITY=ECCAPACITY+2*SQRT (ECSDCAPACITY/ (ECCOUNT-1) )

EDCAPACITY=EDCAPACITY+2*SQRT {EDSDCAPACITY/ (EDCCUNT-1) )
FPCCAPACITY=FCCAPARCITY+2*SQRT (FCSDCAPACITY/ (FCCOUNT-1})
FDCAPACITY:FDCAPACIIY+2*SQRT(FDSDCAPACITY/(FDCOUNT—l))
GCCAPACITY=GCCAPACITY +2*SQRT (GCSDCAPACITY/ (GCCOUNT-1) )

GDCAPACITY:GDCAPACITY+2*SQRT(GDSDCAPACITY/(GDCOUNT-l))

C NEGLECT FOLLOWING LINE SINCE HBCOUNT=1
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C HECAPACITY=HBCAPACITY+2*SQRT (HBSDCAPACITY/ (HECOUNT-1} )
HCCAPACITY=HCCAPACITY+2*SQRT (HCSDCADPACITY/ (HCCCOUNT-1) )

HDCAPACITY=EDCAPACITY+2*3QRT (HDSDCAPACITY/ (HDCOUNT-1} )
AAWIDTH=AAWIDTH+2*SQRT (AASDWIDTH/ (AACCUNT-1)

)
ABWIDTH=ABWIDTH+2 *SQRT (ABSDWIDTH/ (ABCOUNT-1) )
ACWIDTH=ACWIDTH+2*SQRT (ACSDWIDTH/ (ACCOUNT-1) )

N0

NEGLECT FOLLOWING LINE SINCE ADCQUNT=1

[OIES]

ADWIDTH=ADWIDTH+2*SQRT (RDSDWIDTH/ (ADCOUNT-1) )

BAWIDTH=BAWIDTH+2*SQRT (BASDWIDTH/ (BACQOUNT-1) )
BBWIDTH=BBWIDTH+2*SQRT (BBSDWIDTH/ (RBCOUNT-1})
BCWIDTH=BCWIDTH+2*SQRT (BCSDWIDTH/ (BCCOUNT-1) }
BEDWIDTH=BDWIDTH+2*S5QRT (BDSDWIDTH/ (BDCCUNT-1} )

CBWIDTH=CBWIDTH+2 *SQRT (CBSDWIDTH/ (CBCOUNT-1) }
CCWIDTH=CCWIDTH+2*SQRT (CCSDWIDTH/ (CCCOUNT-11})

NEGLECT FOLLOWING LINE SINCE CDCOUNT=1

1700

CDWIDTH=CDWIDTH+2*SQRT (CDSDWIDTH/ (CDCOUNT-~1) }

DBWIDTH=DBWIDTH+Z*3QRT (DBSDWIDTH/ (DBCOUNT-1))
DCWIDTH=DCWIDTH+2*SQRT (DCSDWIDTH/ (DCCOUNT -1} )

NEGLECT FOLLOWING LINE SINCE DDCOUNT=1

0 ana

DDWIDTH=DDWIDTH+2*SQRT (DDSDWIDTH/ (DDCOUNT-1) }

EAWIDTH=EAWIDTH+Z*SQRT {(EASDWIDTH/ (EACOUNT-1))
EBWIDTH=EBWIDTH+2*SQRT {EBSDWIDTH/ {(EBCCUNT-1))
ECWIDTH=ECWIDTH+2*3SQRT {ECSDWIDTH/ (ECCOUNT-1}}
EDWIDTH=EDWIDTH+2*SQRT (EDSDWIDTH/ (EDCOUNT-1) }

FCWIDTH=FCWIDTH+2*SQRT (FCSDWIDTH/ (FCCOUNT-1) }
FDWIDTH=FDWIDTH+2*SQRT {FDSDWIDTH/ (FDCOUNT-1))

GCWIDTH=GCWIDTH+2*SQRT (GCSDWIDTH/ (GCCOUNT-1) )
GDWIDTH=GDWIDTH+2 *SQRT (GDSDWIDTH/ (GDCOUNT-1) }

NEGLECT FOLLOWING LINE SINCE HBCQUNT=1

0NN

HEWIDTH=HEWIDTH+2*SQRT (HBSDWIDTH/ (HBCOUNT-1})
HCWIDTH=HCWIDTH+2*SQRT (ECSDWIDTH/ (HCCOUNT-1]} ]
HDWIDTH=HDWIDTH+2*SQRT (HDSDWIDTH/ (HDCOUNT-1) }
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LATENGTH=AALENGTH+2*SQRT (AARSDLENGTH/ {AACOUNT-1) )
ABLENGTH=ABLENGTH+2*SQRT {ABSDLENGTH/ (ABCOUNT-11} )
ACLENGTH=ACLENGTH+2*SQRT (ACSDLENGTH/ {(ACCOUNT-1)} )

NEGLECT FOLLOWING LINE SINCE ADCOUNT=1
ADLENGTH=ADLENGTH+2 *SQRT (ADSDLENGTE/ (ADCOUNT-1} )
BALENGTH=BALENGTH+2*SORT {BASDLENGTH/ (BACOUNT-1)
BBLENGTH=-BBLENGTH+2*SQRT (BBSDLENGTH/ {BBCOUNT-1)
BCLENGTHE=ECLENGTH+2*S0RT {BCSDLENGTH/ (BCCOUNT-1)

)

)
)
)
BDLENGTH=BCLENGTH+2*3QRT (BDSDLENGTH/ (BRDCOUNT-1) )

CBLENGTH=CBLENGTH+2*SQRT (CRSDLENGTH/ (CRCOUNT- 1} }
CCLENGTH=CCLENGTH+2*SQRT (CCSDLENGTH/ (CCCOUNT-11})
NEGLECT FOLLOWING LINE SINCE CDCOUNT=1

CDLENGTH=CDLENGTH+2*3QRT (CDSDLENGTH/ (CDCOUNT -1} )

DBLENGTH=DBLENGTH+2 *3QRT {DBSDLENGTH/ (DBCOUNT-1) )
DCLENGTH=DCLENGTH+2*SQRT (DCSDLENGTH/ (DCCOUNT-1) }

NEGLECT FOLLOWING LINE SINCE DDCQOUNT=L1
DDLENGTH=DDLENGTH+2*SQRT (DDSDLENGTH/ (DDCOUNT-1} )
EALENGTH=EALENGTH+2*SQRT (EASDLENGTH/ (EACOUNT-1} )
EBLENGTH=EBLENGTH+2*SQRT (EBSDLENGTH/ (EBCOUNT-1) )
ECLENGTH=HECLENGTH+2*SQRT {ECSDLENGTH/ (ECCOUNT-1} )
{ )

EDLENGTH=EDLENGTH+2 *SQRT (EDSDLENGTH/ (EDCOUNT-1

FCLENGTH=FCLENGTH+2*SQRT (FCSDLENGTH/ (FCCOUNT-1) )
FOLENGTH=FDLENGTH+2*SQRT (FDSDLENGTHE/ (FDCOUNT~1})

GCLENGTH=GCLENGTH+2*SQRT (GCSDLENGTH/ (GCCOUNT-1) )
GDLENGTH=GDLENGTH+2 *SQRT (GDSDLENGTH/ (GDCOUNT-1) )
NEGLECT FOLLOWING LINE SINCE HBCOUNT=1
HBLENGTH=HBLENGTHE+2*SQRT (EBSDLENGTH/ (HBCOUNT-1))
HCOLENGTH=HCLENGTH+2*SQRT (HCSDLENGTH/ (HCCOUNT-1) )
HDLENGTH=HDLENGTH+2 *SQRT (HDSDLENGTH/ (HDCOUNT-1} )
AAEDRAFT=AAEDRAFT+2 *SQRT (AASDEDRAFT/ (AACOUNT-1) }
ABEDRAFT=ABEDRAFT+2*SQRT (ABSDEDRAFT/ (ABCOUNT-1) )
)

ACEDRAFT=ACEDRAFT+2*SQRT (ACSDEDRAFT/ (ACCQUNT-1)

NEGLECT FOLLOWING LINE SINCE ADCOUNT=1
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ADEDRAFT=ADEDRAFT+2*SQRT (ADSDEDRAFT/ (ADCOUNT-11] }
BAEDRAFT=BAEDRAFT+2*SQRT (BASDEDRAFT/ (BACCUNT-1) )
BBEDRAFT=BBEDRAFT+2*3SQRT (BBSDEDRAFT/ (EBCOUNT-1})
BCEDRAFT=BCEDRAFT+2*SQRT (BCSDEDRAFT/ (BCCOUNT-1) )
BDEDRAFT=BDEDRAFT+2*3QRT (EDSDEDRAFT/ (BDCOUNT-1) )

CBEDRAFT=CBEDRAFT+2*SQRT (CBSDEDRAFT/ (CBCOUNT-11} )
CCEDRAFT=CCEDRAFT+2*SQRT {CCSDEDRAFT/ (CCCOUNT-11 )

NEGLECT FOLLOWING LINE SINCE CDCOUNT=1
CDEDRAFT=CDEDRAFT+2*SQRT (COSDEDRAFT/ (CDCOUNT-1) )

DEEDRAFT=DBEDRAFT+2*SQRT (DBSDEDRAFT/ (DBCOUNT-1} )
DCEDRAFT=DCEDRAFT+2*SQRT (DCSDEDRAFT/ (DCCOUNT-1) )

NEGLECT FCOLLOWING LINE SINCE DDCOUNT=1
DDEDRAFT=DDEDRAFT+2 *SQRT (DDSDEDRAFT/ (DDCOUNT-1) )
EAEDRAFT=EAEDRAFT+2*SQRT {EASDEDRAFT/ (EACOUNT-1) )
EBEDRAFT=EBEDRAFT+2*SQRT (EBSDEDRAFT/ (EBCOUNT-1})
ECEDRAFT=ECEDRAFT+2*3SQRT (ECSDEDRAFT/ (ECCOUNT-1) )
{ )

EDEDRAFT=EDEDRAFT+2*3QRT (EDSDEDRAFT/ {EDCOUNT-1}

FCEDRAFT:FCEDRAFT+2*SQRT(FCSDEDRAFT/(FCCOUNT—l))
FDEDRAFT=FDEDRAFT+2*SQRT (FDSDEDRAFT/ (FDCOUNT-1) )

GCEDRAFT=GCEDRAFT+2*SQRT (GCSDEDRAFT/ (GCCOUNT-1} )
GDEDRAFT=GDEDRAFT+2*SQRT (GDSDEDRAFT/ (GDCOUNT-1) )
NEGLECT FOLLOWING LINE SINCE HBCCOUNT=1

HBEDRAFT=HBEDRAFT+2*SQRT (HBSDEDRAFT/ (HBCOUNT-1))
HCEDRAFT=HCEDRAFT+2*3QRT (HCSDEDRAFT/ (HCCOUNT -1} )
HDEDRAFT=HDEDRAFT+2*SQRT (HDSDEDRAFT/ (HDCOUNT-1) )
ARLDRAFT=ARLDRAFT+2*SQRT (AASDLDRAFT/ {AACOUNT-1} )
ABLDRAFT=ABLDRAFT+2*SQRT (ABSDLDRAFT/ (ABCOUNT-1) }
ACLDRAFT=ACLDRAFT+2*SQRT (ACSDLDRAFT/ (ARCCOUNT-1) )
NEGLECT FOLLOWING LINE SINCE ADCOUNT=1

ADLDRAFT=ADLDRAFT+2*SQRT {ADSDLDRAFT/ (ADCOUNT-1)}

BALDRAFT=BALDRAFT+2*SQRT (BASDLDRAFT/ (BACOUNT-1) )
BBLDRAFT=BBLDRAFT+2*3QRT (BBSDLDRAFT/ (BBCOUNT-1) )

- BCLDRAFT=BCLDRAFT+2*SQRT (BCSCLDRAFT/ (BCCOUNT-1) )
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BDLDRAFT=BDLDRAFT+2*SQRT (BDSDLDRAFT/ {BDCOUNT-1} )

CBLDRAFT=CBLDRAFT+2 *SQRT (CBSDLDRAFT/ (CBCOUNT-1})
CCLDRAFT=CCLDRAFT+2*3QRT (CCSDLDRAFT/ (CCCOUNT -1} )

NEGLECT FOLLOWING LINE SINCE CDCOUNT=1
CDLDRAFT=CDLDRAFT+2*SQRT (CDEDLDRAFT/ (CODCOUNT-1) }

DBLDRAFT=DBLDRAFT+2 *SQRT (DBSDLDRAFT/ (DBCOUNT-1) )
DCLDRAFT=DCLDRAFT+2*SQRT (DCSDLDRAFT/ {DCCOUNT-1) )

NEGLECT FOLLOWING LINE SINCE DDCOUNT=1

CDLDRAFT=DDLDRAFT+2*SQRT (DDSDLERAFT/ (CDCOUNT-1} )
EALDRAFT=EALDRAFT+2*SQRT (EASDLDRAFT/ {EACOUNT-1})
EBLDRAFT=EBLDRAFT+2*SQRT (EBSDLDRAFT/ (EBCCUNT-1) !}
ECLDRAFT=ECLDRAFT+2*SQRT (ECSDLDRAFT/ (ECCOUNT-1) )
EDLDRAFT=EDLDRAFT+2*SQRT (EDSDLDRAFT/ (EDCCUNT-11} )

FCLORAFT=FCLDRAFT+2*SQRT (FCSDLDRAFT/ (FCCOUNT-1) )
FDLDRAFT=FDLDRAFT+2+*SQRT (FDSDLDRAFT/ (FDCOUNT-1) }

GCLDRAFT=GCLDRAFT+2*SQRT (GCSDLDRAFT/ (GCCOUNT-1) }
GDLDRAFT=GDLDRAFT+2*SQRT (GDSDLDRAFT/ (GDCOUNT-1))
NEGLECT FOLLCWING LINE SINCE HBECCOUNT=1

HBLDRAFT=HELDRAFT+2*SQRT {HBSDLDRAFT/ (HBCOUNT-1} )

HCLDRAFT=HCLDRAFT+2*SQRT (HCSCLDRAFT/ (ECCOUNT-1) )
EDLDRAFT=HDLDRAFT+2 *SQRT (EDSDLDRAFT/ {HDCOUNT-1} }

FIND MINIMUM OF AVERAGE PLUS 2 STANDARD DEVIATIONS CR

MAXIMUM CHARACTERISTIC VALUE

ARCAPACTITY=MIN (AACAPACITY, ARMAXCAPACITY)
ABCAPACITY=MIN (ABCAPACITY, ABMAXCAPACITY)
ACCAPACITY=MIN (ACCAPACITY, ACMARXCAPACITY}
ADCAPACITY=MIN (ADCAPACITY, ADMAXCAPACITY)

BACAPACITY=MIN {BACAPACITY, BAMAXCAPACITY)
BBECAPACITY=MIN (BBCAPACITY, BBMAXCAPACITY)
BCCAPACITY=MIN(BCCAPACITY, BCMAXCAPACITY)
BDCAFACITY=MIN (BDCAPACITY, BDMAXCAPACITY)

CBCAPACITY=MIN (CBCAPACITY, CBMAXCAPACITY)
CCCAPACITY=MIN (CCCAPACITY, CCMAXCAPACITY)
CDCAPACITY=MIN (CDCAPACITY, CDMAXCAPACITY)
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DBCAPACITY=MIN (DBCAPACITY, DEMAXCAPACITY)
DCCAPACITY=MIN (DCCAPACITY, DCMAXCAPACITY)
DDCAPACITY=MIN (DDCAPACITY, DDMAXCARPACITY!

EACAPACITY=MIN (EACAPACITY, EAMAXCAPACITY)
EBCAPACITY=MIN(EBCAPACITY, EBMAXCAPACITY)
BECCAPACITY=MIN (ECCAPACITY, ECMAXCAPACITY)
EDCAPACITY=MIN(EDCAPACITY, EDMAXCAPACITY)

FCCAPACITY=MIN{FCCRAPACITY, FCMAXCAPACITY)

FDCAPACITY=MIN (FDCAPACITY, FDMAXCAPACITY).

GCCAPACITY=MIN (GCCAPACITY, GCMAXCAPACITY)
GDCAPACITY=MIN (GDCAFPACITY, GDMAXCAPACITY)

HECAPACITY=MIN (HBCAPACITY, HBMAXCAPACITY)
HCCAPACITY=MIN (HCCAPACITY, HCMAXCAPACITY}
HDCAPACITY=MIN (HDCAPACITY, HDMAXCAPACITY)

AALENGTH=MIN (AALENGTH, AAMAXLENGTH)
ABLENGTH=MIN (ABLENGTH , ABMAXLENGTH)
ACLENGTH=MIN (ACLENGTH, ACMAXLENGTH)
ADLENGTH=MIN (ADLENGTH, ADMAXLENGTH)

BALENGTH=MIN (BALENGTH, BAMAXLENGTH)
BBLENGTH=MIN (BBLENGTH, BEBMAXLENGTH}
BCLENGTH=MIN (BCLENGTH, BCMAXLENGTH]
BDLENGTH=MIN (BDLENGTH, BDMAXLENGTH)

CBLENGTH=MIN (CBLENGTH, CBMAXLENGTH)
CCLENGTH=MIN (CCLENGTH, CCMAXLENGTH)
CDLENGTH=MIN (CDLENGTH, CDMAXLENGTH)

CBLENGTH=MIN (DBLENGTH, DBMAXLENGTH)
DCLENGTH=MIN (DCLENGTH, DCMAXLENGTH)
DDLENGTH=MIN (DDLENGTH, DDMAXLENGTH)

EALENGTH=MIN (EALENGTH, EAMAXLENGTH)
EBRLENGTH=MIN (EBLENGTH, EBMAXLENGTH)
ECLENGTH=MIN (ECLENGTH, ECMAXLENGTH)
EDLENGTH=MIN (EDLENGTH, ECMAXLENGTH)

FCLENGTH=MIN (FCLENGTH, FCMAXLENGTH)
FDLENGTH=MIN (FDLENGTH, FDMAXLENGTH)

GCLENGTH=MIN {GCLENGTHE, GCMAXLENGTH)
GDLENGTH=MIN (GDLENGTH, GDMAXLENGTH)

HBLENGTH=MIN (HELENGTH, HBMAXLENGTH)
- HCLENGTH=MIN (HCLENGTH, HCMAXLENGTH)
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HDLENGTH=MIN (HDLENGTH, HDMAXLENGTH)

AAWIDTH=MIN {(AAWIDTH, AAMAXWIDTH)
ABWIDTH=MIN (ABWIDTH, ABMAXWIDTH)
ACWIDTH=MIN (ACWIDTE, ACMAXWIDTH)
ADWIDTH=MIN (ADWIDTH, ADMAXWIDTH)

BAWIDTH=MIN (BAWIDTH, BAMAXWIDTH}
BBWIDTH=MIN (BBWIDTH, BBMAXWIDTH)
BCWIDTH=MIN (BCWIDTH, BCMAXWIDTH)
- BDWIDTH=MIN (BDWIDTH, BDMAXWIDTH)

CBWIDTH=MIN (CBWIDTH, CBMAXWIDTH)
CCWIDTH=MIN (CCWIDTH, CCMAXWIDTH}
CDOWIDTH=MIN (CDWIDTH, CDMAXWIDTH)

DBWIDTH=MIN (DBWIDTH, DBMAXWIDTH)
DCWIDTH=MIN (DCWIDTH, DCMAXWIDTH)
DDWIDTH=MIN (DDWIDTH, DDMAXWIDTH}

EAWIDTH=MIN {(EAWIDTH, EAMAXWIDTH}
EBWIDTH=MIN (EBWIDTH, EBMAXWIDTH)
ECWIDTH=MIN (ECWIDTH, ECMAXWIDTH}
EDWIDTH=MIN (EDWIDTH, EDMAXWIDTH)

FCWIDTH=MIN {FCWIDTH, FCMAXWIDTH)
FDWIDTH=MIN (FDWIDTH, FDMAXWIDTH)

GCWIDTH=MIN (GCWIDTH, GCMAXWIDTH)
GDWIDTH=MIN (GDWIDTH, GDMAXWIDTH)

HEWIDTH=MIN (HBWIDTH, HEMAXWIDTH)
HCWIDTH=MIN (HCWIDTH, HCMAXWIDTH)
HDWIDTH=MIN (HDWIDTH, HDMAXWIDTH)

AAEDRAFT=MIN (AAEDRAFT, AAMAXEDRAFT)
ABEDRAFT=MIN (AREDRAFT, ABMAXEDRAFT)
ACEDRAFT=MIN (ACEDRAFT, ACMAXEDRAFT)
ADEDRAFT=MIN (ADEDRAFT, ADMAXEDRAFT)

BAEDRAFT=MIN {BAEDRAFT, BAMAXEDRAFT)
BBEDRAFT=MIN (BBEDRAFT, BBMAXEDRAFT)
BCEDRAFT=MIN (BCEDRAFT , BCMAXEDRAFT)
BDEDRAFT=MIN (BDEDRAFT, BDMAXEDRAFT)

CBEDRAFT=MIN (CBEEDRAFT, CBMAXEDRAFT)
CCEDRAFT=MIN (CCEDRAFT, CCMAXEDRAFT)
CDEDRAFT=MIN (CDEDRAFT, CDMAXEDRAFT)

DEEDRAFT=MIN (DEEDRAFT, DEMAXEDRAFT)
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DCEDRAFT=MIN (DCEDRAFT, DCMAXEDRAFT)
DDEDRAFT=MIN {(DDEDRAFT, DDMAXEDRAFT)

EAEDRAFT=MIN (EAEDRAFT, EAMAXEDRAFT)
EBREDRAFT=MIN (EBEDRAFT, EBMAXEDRATFT)
ECEDRAFT=MIN (ECEDRAFT, ECMAXEDRAFT)
EDEDRAFT=MIN (EDEDRAFT, EDMAXEDRAFT)

FCEDRAFT=MIN ( FCEDRAFT , FCMAXEDRAFT)
FDEDRAFT=MIN { FDEDRAFT , FDMAXEDRAFT}
GCEDRAFT=MIN (GCEDRAFT, GCMAXEDRAFT)
GDEDRAFT=MIN (GDEDRAFT , GDMAXEDRAFT)
HBEDRAFT=MIN (HBEDRAFT , HEMAXEDRAFT)

HCEDRAFT=MIN (HCEDRAFT, HCMAXEDRAFT)
HDEDRAFT=MIN {HDEDRAFT , HDMBRXEDRAFT)

ARATDRAFT=MIN (AALDRAFT, ABMAXIDRAFT)
ABLDRAFT=MIN (ABLDRAFT, ABMAXLDRAFT)
ACLDRAFT=MIN (ACLDRAFT, ACMAXLDRAFT)
ADIDRAFT=MIN (ADLDRAFT, ADMAXLDRAFT)

BALDRAFT=MIN (BALDRAFT, BAMAXLDRAFT)
BEBLDRAFT=MIN (BBLDRAFT, BBMAXLDRAFT)
BCLDRAFT=MIN (ECLDRAFT, BCMAXLDRAFT)
BDLDRAFT=MIN (BDLDRAFT, BDMAXLDRAFT}

CBLDRAFT=MIN (CBLDRAFT, CBMAXIDRAFT)
CCLDRAFT=MIN (CCLDRAFT, CCMAXLDRAFT)
CDLDRAFT=MIN (CDLDRAFT, COMAXLDRAFT)

DBLDRAFT=MIN (DBLDRAFT, DEMAXLDRAFT)
DCLDRAFT=MIN (DCLDRAFT, DCMAXLDRAFT}
DDLDRAFT=MIN (DDLDRAFT, DDMAXLDRAFT)

EALDRAFT=MIN (EALDRAFT, EAMAXLDRAFT)
EBLDRAFT=MIN (EBELDRAFT, EBMAXLDRAFT)
ECLDRAFT=MIN (ECLDRAFT, ECMAXLDRAFT)
EDLDRAFT=MIN (EDLDRAFT, EDMAXLDRAFT)

FCLDRAFT=MIN (FCLDRAFT , FCMAXLDRAFT)
FDLDRAFT=MIN (FDLDRAFT, FDMAXLDRAFT)

GCLDRAFT=MIN (GCLDRAFT, GCMAXLDRAFT)
GDLDRAFT=MIN {(GDLDRAFT, GDMAXLDRAFT)

HBLDRAFT=MIN (HBLDRAFT, HBMAXLDRAFT)
HCLDRAFT=MIN (HCLDRAFT, HCMAXLDRAFT)
HDLDRAFT=MIN (HDLDRAFT, HDMAXLDRAFT)
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WRITE ({2, %) r&*¥ 4%« %x AVERAGE PLUS TWO STANDARD DEVIATIONS***¥x*kixn

WRITE (2, *) "CATEG. ", "COUNT ", "CAPACITY ",
1 "LENGTH ", "WIDTH!, E DRAFT", " L DRAFT"

WRITE (2, 1000} "AA", AACOUNT, AACAPACITY, AALENGTH, AAWIDTH

1 , AREDRAFT, AATDRAFT
WRITE (2,1000) "AB", ABCOUNT, ABCAPACITY , ABLENGTH, ABWIDTH
1 , ABEDRAFT, ABLDRAFT

WRITE (2,1000) "AC", ACCOUNT, ACCAPACITY, ACLENGTH, ACWIDTH
1 , ACEDRAFT, ACLDRAFT

WRITE (2,1000) "AD"  ADCOUNT, ADCAPACITY, ADLENGTH, ADWIDTE
1 . ADEDRAFT , ADLDRAFT

WRITE(2,1000) "BA",BACOUNT, BACAPACITY, BALENGTH, BAWIDTH

1 , BAEDRAFT, BALDRAFT

WRITE{2,1000) "BB", BBCOUNT, BBCAPACITY, BBLENGTH, BEWIDTH
1 , BEEDRAFT, BELDRAFT

WRITE (2,1000) "BC", BCCOUNT, BCCAPACITY, BCLENGTH, BCWIDTH
1 , BCEDRAFT, BCLDRAFT

WRITE(2,1000) "BD", BDCOUNT, BDCAPACITY, BDLENGTH, BCWIDTH
1 , BDEDRAFT, BDLDRAFT

WRITE(2,1000) "CB",CBCCUNT, CBCAPACITY, CBLENGTH, CBWIDTH
1 , CREDRAFT, CELDRAFT
WRITE(2,1000)"CC",CCCOUNT, CCCAPACITY, CCLENGTH, CCWIDTH
1 , CCEDRAFT, CCLDRAFT
WRITE(2,1000)"CD", CDCOUNT, CDCAPACITY, CDLENGTH, CDWIDTH
1 , CDEDRAFT, COLDRAFT

WRITE({2,1000) "DB",DBCOUNT, DECAPACITY, DELENGTH, DBWIDTH
1 , DBEDRAFT, DELDRAFT
WRITE{2,1000} "DC", DCCOUNT, DCCAPACITY, DCLENGTH, DCWIDTH
1 , DCEDRAFT, DCLDRAFT
WRITE(2,1000)"DD",DDCOUNT, DDCAPACITY, DDLENGTH, DDWIDTH
1 ,DDEDRAFT, DDLDRAFT

WRITE(2,1000) "EA",EACOUNT, EACAPACITY, EALENGTH, EAWIDTH

1 . BAEDRAFT, EALDRAFT

WRITE (2,1000) "ER", EBCOUNT, EBCAPACITY, EBLENGTH, EBWIDTH
1 , EBEDRAFT, EBLDRAFT
WRITE(2,1000)"EC",ECCOUNT, ECCAPACITY, ECLENGTH, ECWIDTH
1 , ECEDRAFT, ECLDRAFT

WRITE(2,1000} "ED", EDCOUNT, EDCAPACITY, EDLENGTH, EDWIDTH
1 , EDEDRAFT, EDLDRAFT

WRITE(2,1000) "FC",FCCOUNT, FCCAPACITY, FCLENGTE, FCWIDTH

1 , FCEDRAFT, FCLDRAFT
WRITE(2,1000)"FD", FDCOUNT, FDCAPACITY, FDLENGTH, FDWIDTH
1 , FDEDRAFT, FDLDRAFT

WRITE (2,100} "GC", GCCOUNT , GCCAPACITY, GCLENGTH, GCWIDTH
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1 , GCEDRAFT, GCLDRAFT
WRITE(2,1000) "GD", GDCOUNT, GDCAPACITY, GDLENGTH, GDWIDTH
1 . GDEDRAFT, GDLDRAFT

WRITE({2,1000)"HB",HBCOUNT, HBCAPACITY, HELENGTHE, HEWIDTH
1 , HBEDRAFT, HBLDRAFT
WRITE (2,1000) "HC", HCCOUNT, HCCAPACITY, HCLENGTH, HCWIDTH
1 , HCEDRAFT , HCLDRAFT
WRITE (2,1000) "HD", HDCOUNT, HDCAPACITY, HDLENGTH, HDWIDTH
1 , HDEDRAFT , HDLDRAFT

END

SUBRCUTINE DISTRIBUTICN()

AR S X RS RS R AR E R R SRR R R R EREERRRE R AR RS R R R EREREEEEEE LR EEEEEEE S X

SUBROUTINE TC FIND CATAGORY DISTRIBUTIONS

00000 n

RS R RS E RS R LSRR EEEREESEEEEEEREREEERERERRESESEERESEREEEEEEEE EEEEEEESL

IMPLICIT REAL(A-H,L-Z), INTEGER(I-K}
CCMMON /DATA/LCOUNT (25, 25) ,WCOUNT {25, 25) , SWIDTH{25) , SLENGTH {25) ,

1 JMAXIMUML(ZS),JMAXIMUMW(ZS),LSTEP{ZS},WSTEP(2S},BWIDTH,
2 BLENGTH, ICAT, IFLAGL, IFLAGW :

J=1

IFLAGL=0

IFLAGW=0

111 LENGTH=SLENGTH {ICAT} +J*LSTEP (ICAT)
IF{BLENGTH.LT.LENGTH.AND.BLENGTH.GE.LENGTH-LSTEP (ICAT)) THEN

LCCUNT (ICAT,J) =LCOUNT (ICAT,J) +1
JMAXIMUML (ICAT) =MAX (IMAXIMUML (ICAT) , J)
GOTC 11
ELSE
J=J+1
IF(J.GT.30) THEN
WRITE(3,*) m"**x*+xJ LENGTH EXCEEDED J,ICAT****+" J TICAT
IFLAGL=1
GOTO 11
ENDIF
GOTC 111
END IF

11 J=1
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211 WIDTH=SWIDTH(ICAT) +J*WSTEP (ICAT)

IF(BWIDTH.LT .WIDTH.AND.EWIDTH.GE.WIDTH-WSTER (ICAT)) THEN
WCOUNT (ICAT, J) =WCOUNT{ICAT,J) +1
JMAXIMUMW ( ICAT) =MAX {JMAX IMUMW (ICAT) , J)
GOTO 311
ELSE
J=J+1
IF{J.GT.30}) THEN
WRITE(3,*) "#x*xxx7 WIDTH EXCEEDED J,ICAT****%x" T TCAT
- - - IFLAGW=1
GOTO 311
ENDIF
GOTO 211
END IF

311 RETURN
END

SUBROUTINE PRINTDIST

AL A SR AR SRR A XA SIS SRR ERE RS SR AR R AR RS RRRERE LS EEEEEEEEEEEEEEEE]

SUBROUTINE TO PRINT CATAGCRY DISTRIBUTICNS

naonNnaonan

L2 S R E RS AR XL EE R RS SRR RS R R R R RS AR R E R RS R AR SRR R EEREEEEEEXES]

IMPLICIT REAL{A-H,L-Z)}, INTEGER(I-K)
CCMMON/DATA/LCOUNT (25, 25) , WCOUNT (25,25) , SWIDTH(25) , SLENGTH (25) ,

1 JMAXIMUML {25} , JMAXIMUMW (25) ,LSTEP (25) ,WSTEP (25) , BWIDTH,
2 RLENGTH, ICAT, IFLAGL, IFLAGW

DO 300 I=1,25
DO 300 J=1, JMAXIMUML (I}
LENGTH=SLENGTH (I} +(J-1) *LSTEP (I} +0.5*LSTEP (I}
WRITE(3,*)I,J, LENGTH, LCOUNT{I,J)
300 CONTINUE

DO 400 I=1,25
DO 400 J=1, JMAXIMUMW (I)
WIDTH=SWIDTHE(I)+(J-1)*WSTEP{I)+0.5*WSTEP (T}
WRITE(3,*)I,J, WIDTH, WCOUNT (T, J)
400 CONTINUE

RETURN

END
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Arprenpix B: Barge Caracity OQurrur

NOTE: The first letter in parenthesis is the length of barge designation, as found
in Table 6.1, and the second letter is the width of barge designation, as
found in Table 6.2
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ARk A KRN E Rk Lk Exhkxk** *CATEGORY AVERAGE VALUES**#ktxkh*dhkhkhhkrxx®

CATEG. COUNT  CAPACITY LENGTH WIDTH E DRAFT L DRAFT
1 (aA) 313.00 2259.0% 72.73 20.73 4.25 6.40
2 (AB) 811.00 567.84 62.98 30.55 2.02 8.72
3 (aC) $9.00 1957.22 87.75 40.36 1.32 8.69
4 (AD) 1.00 §00.57 $8.00 55.00 1.00 8.0¢C
5 (BA) 51.00  635.57 112.65 23.56 2.91 5.33
& (BB) 1586.00 668.95 122.44 29.48 1.81 6.63
7 (BC) 980.0C 1584 .43 142.57 43.00 2.92 8.96
8 (BD) 24.00  1810C.a8 133.83 55.37 1.59 7.64
9 (CB) 1034.00 116C.92 175.05 26.06 1.57 8.90
10 (co) 312.00 1981.08 180.14 42.70 2.74 9.65
11 (CD) 1.00 420.65 188.00 50.00 4.00 8.60
12 (DB) 491.00  1361.57 1%5.00 26.02 1.72 5.01
13 (DC) 13069.00  1844.64 195.01 35.10 1.67 9.09
14 (DD) 1.00  2642.67 196.10 $4.10 3.00 8.00
15 (ER) 3.00 1155.56 215.00 25.00 1.00 10.00
16 (EB) 3.00 1257.39 200.00 26.00 1.53 8.67
17 (EC) 6838.00 2075.87 202.29 35.98 1.64 9.21
18 (ED} 45.00 5100.61 242 .68 71.23 2.39 12.58
19 (FC) 353.00 3643.62 265.48 51.43 1.72 9.63
20 (FD) £.0Q0 1666.595 268.35 56.18 2.42 10.33
21 (GC) 621.00  4307.98 295.34 53.17 1.72 9.65
22 {GD} 26.00  4875.17 297.30 54.33 2.04 9.96
23 (HC) 35.00 4837.30 333.02 52.44 2.53 9.47
24 (HD) 2.00 5504.15 340.05 54,55 2.25 11.55
158
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*rkkx%kxkdrkt AZVERAGE PLUS TWO STANDARD DEVIATICNS* %% %%+# 4k kskw+

CATEG.

1

10

11

12

13

14

15

186

18

19

20

21

22

23

24

{AR)

(AB)

(AC)

(AD)

(B8R}

{BB)

(BC)

(ED)

COUNT

313,

811.

59

q
.

51.

1586.

280

4.

1034

312.

£838.

45.

353.

621.

26.

a5

ac

00

.00

0o

Q0

Go

.00

co

.00

Cco

.00

.ao

.00

.00

.00

.00

0o

00

oG

.Co

Qo

00

.00

. Q0

CAPACITY

6532.

52

34186

3663.

1868.

3657.

420

1890.

2715.

2642

1155.

1375

3046

7714,

5315.

4260.

6480
7497

8382

5349.

56

.72

.83

.57

.99

.49

.13

g0

19

39

.65

02

35

.67

56

.00

.69

29

(02:]

87

.20

.49

.55

50

LENGTH
59.
75.
93 .
98.
142

150,

174

160.

176.

191.

188

195

195.

196,

215.

200

221,

250.

279.

285.

300

297.

404,

360.

50

87

40

co

L42

97

.00

(o]

11

a8

.00

.09

25

10

ao

.00

03

co

26

00

.00

9C

27

10

WIDTH

25.
33,
4.
55.
25
33.
54.
59.
26.

54.

60

26

37.

54.

25.

26

43

72.

54,

62.

54

56

54,

55.

70

13

0o

00

.00

59

00

30

28

oo

.00

.74

49

10

co

oo

.22

oo

00

69

.00

.64

0a

B2

8.

E DRAFT

80

.30

.06

.0¢

.28

.23

.30

.00

.32

.48

.00

.00

.29

.00

.00

.80

.56

.36

.53

.00

.61

.35

.00

.50

DRAFT

1z,

12

12

11.

12

15.
12.

11.

14

10

i5.

10.

14.

15.

13

14.

13

14.

12.

12.

(814}

.50

.00

.00

40

.00

co

0o

&0

.00

.60

.00

00

.00

ac

.50

%50

oo

.40

00

.40

90

Q0

10
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ArpEnDIX C: Barce CoLumn AND
Row Count PrograM
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DECLARE SUEB CATEGORY ()
DECLARE SUB CLASSIFY ()
DECLARE SUB CLASSIFY2 (}
DECLARE SUB DEVIATION ()
DECLARE SUB DIVEY1l {)

DECLARE SUB DIVBYZ (
DECLARE SUB DIVBY3 (
DECLARE SUB DIVEBY4 (
DECLARE SUE DIVBYS {
DECLARE SUB DIVBYé& |
DECLARE SUB DIVBY7 (

- DECLARE SUB LABEL () - . : o .

DECLARE SUB MESSAGE ()
DECLARE SUB RESULTS {)

REM*********i—*****f****************************************t***********

REM* *
REM* AVGBARGE .BAS *
REM* *
REM* Program to calculate the average number of barges *
REM~* per flotilla ceolumn and row in each of 32 barge *
REM* dimension categories as specified by the U.S. *
REM* Army Corps of Engineers *
REM* *
REM~* Written by: Jeff Griffin, August 1954 *
REM~* University of Kentucky *
REM* Lexington, KY *
REM* *

*

REM**kkk kb bk ke kkkkkhkdkhk kA E bRk Nk hhkddkddkkk ks khkhhhok ok k& dedodededodrdo ok & o
REM

COMMON SHARED FILEIS, FILEOS, FILEDISTS, RIVERS, MILE

COMMON SHARED H%, I%, J%, K%, L%, M%, N%, C%, P%, R%

COMMON SHARED FL(), FW{), NOC{), NB{(), NBCL{), NBRW(}

COMMON SHARED FWAVG(), FLAVG{), NUM

COMMON SHARED SUMNCC (), SUMNBRWxNOC (), SUMNBCLXNOC ()
CCMMON SHARED COUNTCL1{), COUNTCL2 (), COUNTCL3 (), COUNTCL4 (), COUNTCLS()
COMMON SHARED COUNTCLE (), COUNTCL7 (), COUNTCLS (), COUNTCLS (), COUNTCLLCI()

COMMON SHARED COQUNTRW1 (), COUNTRW2 (), COUNTRW3 (), COUNTRW4 ()

COMMON SHARED COUNTRWS (), COUNTRWE (}, COUNTRW7(), COUNTRWS ()

COMMON SHARED CATAVGC (), CATAVGR(), MAXC(), MAXR()

COMMON SHARED DEVNUMR(}, STDR{), STDR2(), NUMBR

COMMON SHARED DEVNUMC ()}, STDC{), STDC2(}

DIM FL(3000), FW(3000), NOC{3000), NB(3000), NBCL{30C0), NBRW({3000)
DIM FWAVG(3000), FLAVG(3000)
DIM SUMNOC(32), SUMNBRWxNOC(32), SUMNBCLxNOCI(32)
DIM CCUNTCLL {32}, COUNTCL2{32), CCUNTCL3(32), COUNTCL4 (32), COUNTCLS (32)
DIM COUNTCL6 {32), COUNTCL7(32), COUNTCL8(32), COUNTCL®9(32), COUNTCLLO (32)
DIM COUNTRW1{32), COUNTRW2(32), COUNTRW3 (32), COUNTRW4 (32)
DIM COQUNTRWS (32), COUNTEWS {32), COUNTRW7(32), COUNTRWSE (32)
DIM CATAVGC(32), CATAVGR(32), MAXC(32), MAXR(32)
DIM DEVNUMR (32}, STDR({32), STDR2(22)
DIM DEVNUMC{22), STDC{32), 8§TDC2{32)
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REM
CLs

SCREEN 12

REM

REM********************************************************************

REM*
REM*
REM*

x

INTIALIZE WEIGHTED AVERAGE SUM VARIABLES *

*

REM******************'i.'********#**************************t*************

REM

FOR HY = 1 TC 3

-SUMNOC (H% )} =

SUMNBRWxNOC {
SUMNBCLXNOC (
MAXC(H%) =
MAXR (H%) =
COUNTCLI1 (HE
COUNTCL2(H%
COUNTCLA (
COUNTCL4(
COUNTCLS (
COUNTCLSE {
COUNTCL7 (H
COUNTCLS (H%
COUNTCLS (H%
COUNTCLIO (K
CQUNTRW1 (H%)
COUNTRW2 (H%)
COUNTRW3 (H%)
COUNTRW4 {H%)
COUNTRWS (H%)
COUNTRWé (H%)
COUNTRW7 (H%)
COUNTRWE (H%)

HY%
H
H

o e

0
0
%)
)
%)
)
)
)
%)
)
)
%

2
0

H%)
H%)

1]
CcC O 0O 00000

)

It
(=]

|
QOO0 0000 as

REM** &k kh khdhkhdhhdtdhrhrhrhrddrhkrdtdhrrdhrorrdrhdhhrhrddrdddhrarrddrwirrririn

FI

*

LE INPUT/OUTPUT SPECIFICATION *

*

REMex*xkd kb kddhhhhbdhkkhbhrbhdhhhxhddrdrthhhkhrhhbhkhrxddhhhkhkrhhdbhkrrhrhrhkdhd

NEXT H%
REM
REM*
REM*
REM*
REM

COLOR 10

LOCATE 4, 15:

PROGRAM"

COLOR 15

LINE (70, 80)-¢{
LOCATE 7, 14:

FILEIS

PRINT "AVERAGE NUMEBER OF BARGES IN FLCTILLA COLUMN

580,
INPUT

230}, 9, B
"What is the name of the file to be processed";

OPEN FILEI$ FOR INPUT AS #1
LOCATE 9, 14: INPUT "What is the name of the file to be output®; FILEOS
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OPEN FILECS FOR QUTPUT AS #2

LOCATE 11, 14: INPUT "What is the name of the distribution file";
FILEDISTS

QPEN FILEDISTS FOR QUTPUT AS #3

LOCATE 13, 14: INPUT "What i1s the river and marker designation";
RIVERS, MILE
REM
REM************************#*****t*i************************‘**t********
REM~* *
REM=* FLOTILLA DATA INPUT *
REM~* *
~REM¥* Sk kkdekd kT kb kA KT A bk bk k Ak kA kAT h AR eI w bk kk ko kb hd ke hddohhhdhkhdkderdd
REM

JE = 1

INPUT #1, FL(1), FW(l), NMOC(1l), NB(1)

DC WHILE FLI(J%) > 0O

J% = J% + 1
INPUT #1, FLI{J%), FW{(J%), NOCI(J%}, NBI(J%)

LOCP

CALL MESSAGE
REM

REM**********’******************************************i********-ﬂr******

REM* *

REM* MODIFICATICN OF NUMBER COF BARGES IN FLOTILLA TO ADJUST *
REM* FOR NUMBER OF BARGES EXPECTED IN COLUMN AND ROW *
REM* . *

REM*******i‘************************************************************

REM

K% = J% - 1

I = 1

DO WHILE I% <= K%
REM

REM CHECK FLCTILLA WIDTH TO BE WITHIN A REASCNABLE RANGE
REM

IF FW(I%) >= 20 AND FW(I%) <= 245 THEN

REM
REM CEECK FLOTILLA WIDTH TC BE LESS THAN 50 FEET
REM

IF FW(I%) < 50 THEN

CALL DIVBY1

END IF
REM _
REM CHECK FLOTILLA WIDTH TO BE 50 FEET
REM

IF FW(I%) = 50 THEN

IF NB(I%) > 5 THEN
CALL DIVBY2
ELSE
CALL DIVBY1
END IF
END IF
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REM
REM
REM

REM
REM
REM

REM
REM
REM

REM
REM
REM

REM
REM
REM

REM
REM
REM

CHECK FLOTILLA WIDTH TQ BE BETWEEN %50 AND 60 FEET,

IF FW({(I%) > 50 AND FW{I%) < 60 THEN
IF FL(I%) < 100 AND NB{I%) > 1 THEN
CALL DIVBY2
ELSE
CALL DIVBY1
END IF
END IF

CHECK FLOTILLA WIDTH TO BE 60 FEET - B

IF FW(I%} = 60 THEN
IF FL{I%) > 500 AND NB{I%) <= 3 THEN
CALL DIVBY1l
EL3E
CALL DIVBYZ
END IF
END IF

CHECK FLOTILLA WIDTH TQO BE BETWEEN 60 AND 7C FEET,

IF FW{I%) > 60 AND FW(I%) < 70 THEN
IF FL(I%) »>= €00 AND NB(I%) <= 5 THEN
CALL DIVBYL
ELSE
CALL DIVBYZ
END IF
END I¥

CHECK FLOTILLA WIDTH TO BE 70 FEET

IF FW(I%}) = 70 THEN
CALL DIVBY2
END IF

CHECK FLOTILLA WIDTH TO BE BETWEEN 70 AND 85 FEET,

IF ¥W(I%) > 70 AND FW(I%) < 85 THEN
IF NB{I%) >= 4 THEN
CALL DIVBYZ
ELSE
CALL DIVBY1
END IF
END IF

EXCLUSIVE

EXCLUSIVE

EXCLUSIVE

CHECK FLCTILLA WIDTH TO BE BETWEEN 85 AND EXCLUSIVE 105 FEET

'IF FW(I%} >= 85 AND FW{I%) < 105 THEN

CALL DIVEY2
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REM
REM
REM

REM--
REM
REM

REM
REM
REM

REM
REM
REM

REM
REM
REM

REM
REM
REM

REM
REM
REM

END IF
CHECK FLOTILLA WIDTE TC BE 105 FEET

IF FW{I%) = 105 THEN
IF NB(I%) <= 6 THEN
CALL DIVBY2
ELSE
CALL DIVBY3
END IF
END IF

CHECK FLOTILLA WIDTH TO BE BETWEEN EXCLUSIVE 105 AND 110 FEET

IF FW(I%) » 105 AND FW(I%} <= 110 THEN
CALL DIVBEY2
END IF

CHECK FLOTILLA WIDTH TO BRE BETWEEN 110 AND 120 FEET, EXCLUSIVE

IF FW({I%) > 110 AND FW(I%) < 120 THEN
IF NB{I%) > 21 THEN
CALL DIVBY2
ELSE
CALL DIVBY2
END IF
END IF

CHECK FLOTILLA WIDTH TO BE BETWEEN 120 AND 122 FEET, INCLUSIVE
IF FW(I%) >= 120 AND FW(I%) <= 122 THEN
CALL DIVBY4

END IF

CHECK FLOTILLA WIDTH TO BE BETWEEN 122 AND 140 FEET, EXCLUSIVE
IF FW(I%) > 122 AND FW(I%) < 140 THEN

CALL DIVBY3
END IF

CHECK FLOTILLA WIDTH TO BE 140 FEET

IF FW(I%) = 140 THEN

CALL DIVBEY4
END IF

CHECK FLOTILLA WIDTH TO BE BETWEEN 140 AND INCLUSIVE 165 FEET

IF FW(I%) > 140 AND FW(I%) <= 165 THEN
CALL DIVBY3
END IF
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REM

EXCLUSIVE

REM CHECK FLOTILLA WIDTH TO BE BETWEEN 165 AND 175 FEET,
REM
IF FW(I%) > 165 AND FW(I%) < 175 THEN
CALL DIVBY4
END IF
REM
REM CHECK FLOTILLA WIDTH TO BE 175 FEET
REM
IF FW{I%) 175 THEN
IF NB(I%) <= 10 THEN
CALL DIVBY4 - . -
ELSE
CALL DIVBYS
END IF
END IF
REM
REM CEECK FLOTILLA WIDTH TO BE BETWEEN 175 AND INCLUSIVE 18C FEET
REM
IF FW(I%) > 175 AND FW({(I%) <= 180 THEN
IF NB{(I%) <= 10 THEN
CALL DIVBYZ
END IF
IF NB{I%) > 10 AND NB(I%) < 1% THEN
CALL DIVBY4
END IF
IF NB(I%) »= 19 THEN
CALL DIVBYS
END IF
END IF
REM :
REM CHECK FLOTILLA WIDTH TC BE BETWEEN 180 AND 200 FEET, EXCLUSIVE
REM
IF FW(I%) > 180 AND FW(I%) < 200 THEN
IF NB(I%) < 11 THEN
CALL DIVBY4
ELSE
CALL DIVEYS
END IF
END IF
REM
REM CHECK FLOTILLA WIDTH TO BE BETWEEN INCLUSIVE 200 AND 233 FEET
REM '
IF FW(I%) >= 200 AND FW{I%) <« 233 THEN
IF FW(I%) = 210 AND NB(I%) > 20 THEN
CALL DIVEYS
ELSE
CALL DIVBY4
END IF
END IF
REM
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REM CHECK FLOTILLA WIDTH TO BE BETWEEN 233 AND 290 FEET INCLUSIVE
REM
IF FW{I%} »= 233 AND FWI(I%)
IF FW(I%) = 245 AND NB(I%

CALL DIVBY7
ELSE
CALI, DIVRBRYS
END IF
END IF
REM
REM CHECK FLOTILLA WIDTH TO BE BETWEEN 290 AND INCLUSIVE 330 FEET
REM e e o e . - . . .
IF FW{(I%) > 290 AND FW(I%) <= 330 THEN
CALL DIVBYs
END IF
REM
REM CHECK FLOTILLA WIDTH TO BE GREATER THAN 330 FEET
REM
IF FW(I%) > 330 THEN
CALL DIVBY7
END IF
REM
IF NBCL(I%) <« 1 THEN NBCL{I%) = 1
REM

REM********************************************************************
REM* .

REM* CALCULATE THE AVERAGE BARGE LENGTH IN THE FLOTILLA COLUMN *
REM¥ *

FAuE R AR A RS A RERLESARERSEESEEESRTEER RS AR R ERE RS REESEREEESERERER LR ESE RS

REM

*

FLAVG(I%) = FL{I%} / NBCL(I%)
REM
REM********-ﬂ-**************************-ﬁ-*************f******************
REM* *
REM* DETERMINE THE APPROPRIATE BARGE CATEGORY FCR THE FLOTILLA *
REM* BASED UPON THE AVERAGE BARGE LENGTH CALCULATED ARBOVE *
REM* *

REM¥*dehhhbkkh ko kh ko krkh bk kh Kk kN hkk kb kA kb Nk k kb ke khkdhwded kb dekhdk ok dnn
REM

CALL CLASSIFY
REM

REM**?*********************************************i’*******************

REM* *

REM* SUM THE NUMBER OF BARGES FER RCW AND THE NUMBER OF *
REM* OCCURRENCES BASED CN THE CATEGORY ASSIGNED ABOVE *
REM* *

REM******_*************************t************************************
REM
CALL CATEGORY
REM
END IF
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IT = I% + 1

LCOP
REM
REM***********f***********#**#***t*************************‘************
REM* *
REM* CALCULATE THE WEIGHTED AVERRGE *
REM* >
REM********************************************************************
REM
FOR L¥ = 1 TO 32
IF SUMNBRWxNCC(L%) = ¢ THEN
CATAVGR(L3) = O S - : e
ELSE
CATAVGR (L%) = SUMNBRWxNOC(L%) / SUMNOC(L%)
END IF
TF SUMNBCLxNOC{L%) = 0 THEN
CATAVGC(LE) = O
ELSE
CATAVGC (L%) = SUMNBCLxNCC (L%) / SUMNOC(L%)
END IF
NEXT L%
REM
REM*************i**t*********************************—***********#i‘*****
REM* *
REM* CALCULATE THE STANDARD DEVIATION DENCMINATOR *
REM~* *
REM**-k*******1\"k****-i-**-ir******************************************#***-ﬁ-*
REM

FOR N% = 1 TO K%
CALL CLASSIFY2
CALL DEVIATION
NEXT N%
REM
REM******************************t***********************************‘k*
REM*
REM* CALCULATE THE STANDARD DEVIATION FOR EACH OF THE 32 CATEGORIES *
REM* . *
REM***************************************************************i‘*i’**
REM
FOR 0% = 1 TO 32

*

IF SUMNOC (0%} <= 1 THEN
STDR{O%) = 0
STDC(O%) = O

ELSE
STDR (0%) = (DEVNUMR (0%} / (SUMNOC{O%) - 1)) © .S
STDC{0%) = (DEVNUMC(0O%) / {(SUMNOCC(0%) - 1)) . .5

END IF .

STDR2 (0%) = 2 * STDR(O%)

STDC2 (0%} = 2 * STDC(O%)

NEXT 0%

REM
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REM*****************t*****t*********v\—**************#*******************

REM*
REM* PRINT
REM*

THE RESULTS TO THE SPECIFIED FILE

*

*

&

REM*****************-!r**********************************f*f*************

REM

CALL RESULTS
REM

END

STOP

-SUB CATEGORY - tT

SELECT CASE NUM
CASE 1
SUMNOC (1) = S
SUMNBRWxNOC (1
SUMNBCLxNOC (1
IF NBCL(I%) =

UMNCC{1) + NOC(I%)

) = SUMNBRWXNOC {1} + (NBRW(I%} * NOC(I%))
) = SUMNBCLxNOC (1) + (NBCL(I%) * NOC(I%})
MAXC (1) THEN

MAXC{1) = NBCL(I%)
ELSE
MAXC {1} = MAXCI{1)
END IF
IF NBRW(I%) > MAXR(1) THEN
MAXR (1) = NBRW(I%)
ELSE
MAXR (1) = MAXR (1) ‘
END IF
REM
REM DETERMINE COLUMN DISTRIBUTION
REM
IF NBCL(I%) > 0 AND NBCL{I%) < 1.5 THEN
COUNTCL1{1) = COUNTCL1(1) + 1
END IF
IF NBCL(I%) »= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCLZ2 {1} = COUNTCL2{1) + 1
END IF
IF NBCL{I%) >= 2.5 AND NBCL(I%} <« 3.5 THEN
COUNTCL3 (1) = COUNTCL3 (1) + 1
END IF
IF NBCL(I%) == 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 (1) = COUNTCL4{1} + 1
END IF
IF NBCL{I%) »>= 4.5 AND NBCL{I%) < 5.5 THEN
COUNTCLS (1) = COUNTCLS5{1} + 1
END IF
IF NBCL(I%} »>= 5.5 AND NBCL{I%) < 6.5 THEN
COUNTCLE {1} = COUNTCLE (1) + 1
END IF
IF NBCL({I%) >= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7 (1) = COUNTCL7{(1l) + 1 :
END IF
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IF NBCL(I%) »= 7.5 AND NBCL!I%) < 8.5 THEN
COUNTCLZ8 {1) = COUNTCLB(1l) + 1

END IF

IF NBCL(I%) >= 8.5 AND NBCL{I%} < 5.5 THEN
COUNTCLS {1} COUNTCLS (1) + 1

END IF

IF NBCL(I%) »>= 9.5 THEN
COUNTCLIC {1} = COUNTCL1O(1) + 1

it

END IF
REM
REM ~ ° DETERMINE ROW DISTRIBUTION )
REM
IF NBRW(I%) > O AND NBRW(I%) < 1.5 THEN
COUNTRW1 (1) = COUNTRWZ (1) + 1
END IF
IF NBRW(I%) >= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRW2 (1) = COUNTRW2 (1) + 1
END IF
IF NBRW(I%) »= 2.5 AND NBRW(I%) <« 3.5 THEN
COUNTRW3 (1) = COUNTRW3 (1) + 1
END IF
IF NBRW(I%) »= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (1) = COUNTRW4 (1} + 1
END IF
IF NBRWI(I%) >= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (1) = COUNTRWS (1) + 1
END IF
IF NBRW(I%) »>= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRW6 (1) = COUNTRW& (1) + 1
END IF
IF NBRW(I%) »= 6.5 AND NBRWI(I%) < 7.5 THEN
COUNTRW7 (1) = CCUNTRW7(1) + 1
END IF
IF NBRW(I%) »= 7.5 THEN
COUNTRWS (1) = COUNTRWE (1} + 1
END IF
CASE 2
SUMNOC (2) = SUMNOC(2) + NOC(I%)
SUMNBRWxNQC (2) = SUMNBRWxNOC (2] + (NBRW{I%) * NOC(I%))
SUMNBCLXNOC (2) = SUMNBCLxNOC (2} + (NBCL(I%) * NOC(I%))
IF NBCL(I%) » MAXC(2) THEN
MAXC (2) = NBCLI(I%)
ELSE
MAXC{2) = MAXC(2)
END IF
IF NBRW(I%) > MAXR(2) THEN
MAXR (2) = NBRW(I%)
ELSE
MAXR (2) = MAXE (2)
END IF
REM
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REM DETERMINE CCLUMN DISTRIBUTION

<

<

<

<

<

<

<

=

2.

< 1.5 THEN

THEN

n

.5 THEN

.5 THEN

.5 THEN

.5 THEN

.% THEN

.5 THEN

.5 THEN

.5 THEN

<

<

<

[

REM
IF NBCL(I%) > 0 AND NBCL(I%)
COUNTCLL(2) = COUNTCLL1{zZ) + 1
END IF
IF NBCL(I%) >»= 1.5 AND NBCL(I%)
COQUNTCL2 (2) = COUNTCLZ (2) + 1
END IF
IF NBCL(I%) »= 2.5 AND NBCLI(I%)
COUNTCL3 {2} = COUNTCL2{2) + 1
END IF oo T
IF NBCL(I%) >= 3.5 AND NBCL(I%)
COUNTCL4 (2) = COUNTCL4 (2) + 1
END IF
IF NBCL(I%) >= 4.5 AND NBCL(I%)
COUNTCLS (2} = COUNTCLS (2) + 1
END IF
IF NBCL(I%) »= 5.5 AND NBCL{I%)
COUNTCLE (2) = COUNTCLE (2) + 1
END IF
IF NBCL{I%) »>= 6.5 AND NRCL(I%)
COUNTCL7(2) = COUNTCLT(2) + 1
END IF
IF NBCL(I%) >= 7.5 AND NBCL(I%}
COUNTCLS (2) = COUNTCLS (2) + 1
END IF
IF NBCL(I%) »= 8.5 AND NBCL(I%)
COUNTCL3 (2) = COUNTCLY (2) + 1
END IF
IF NBCL(I%) »= 9.5 THEN
COUNTCL1C (2) = COUNTCLIO(2) +
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM
IF NBRW(I%) > 0 AND NERW(I%) < 1
COUNTRWL (2) = COUNTRW1(2) + 1
END IF
IF NBRW(I%) »>= 1.5 AND NBRW(I%)
COUNTRWZ (2) = COUNTRW2(2) + 1
END IF _
IF NBRW(I%) »= 2.5 AND NBRW({I%)
COUNTRW3 (2) = COUNTRW3(2) + 1
END IF
IF NBRW(I%) »>= 3.5 AND NBRW{I%)
COUNTREW4 (2) = COUNTRW4 (2) + 1
END IF
IF NBRW{I%) >= 4.5 AND NBRW(I%)
COUNTRWS (2} = COUNTRWS (2) + 1
END IF '
IF NBRW(I%) >= 5.5 AND NBRW(I%!)

<

2.

S THEN

.5 THEN

.5 THEN

.5 THEN

.5 THEN
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COUNTRWE (2} = COUNTRWe (2] + 1
END IF
IF NERW(I%) >= 6.5 AND NBRW({(I%} < 7.5 THEN
COUNTRW?7 (2) = COUNTRW7 ({2} + 1
END IF
IF NERW(I%) »= 7.5 THEN
COUNTRWS {2} = COUNTRWB (2} + 1
END IF
CASE 3
SUMNCC{3) = SUMNCC({3) + NOCI(I%)
SUMNBRWXNCOC {3) = SUMNBRWXNOC (3} + (NBRW({I%) * NOC(I%)}
SUMNECLxNCC {2} = SUMNBCLxNOC (3} + (NBCL{I%} * NCOC(I%))
IF NBCL(I%) > MAXC(3) THEN
MAXC{3} = NBCL{I%)
ELSE
MAXC({3) = MAXC(3)
END IF
IF NBRW(I%} > MAXR(3) THEN
MAXR (3) = NBRWI{I%)
ELSE
MAXR (3] = MAXR(3)
END IF
REM
REM DETERMINE CCOLUMN DISTRIBUTION
REM

IF NECL(I%) > O AND NBCL(I%) < 1.5 THEN

COUNTCLL (3) = COUNTCL1{(3} + 1

END IF

IF NBCL(I%) »>= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCL2 (3) = COUNTCL2(3) + 1

END IF

IF NBCL(I%) >= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCL3 (3) = COUNTCL2{3} + 1

END IF

IF NBCL(I%) >= 3.5 AND NBCL(I%) < <¢.5 THEN
COUNTCL4 (3} = COUNTCL4 (3} + 1

END IF

IF NBCL({I%) »>= 4.5 AND NBCL{I%} < 5.5 THEN

COUNTCLS (3) = COUNTCLS(3) + 1

END IF

IF NBCL(I%) »>= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLG (3) = COUNTCLE(3) + 1

END IF

IF NBCL(I%) »>= 6.5 AND NBCL{I%) < 7.5 THEN
COUNTCL7 {3) = COUNTCL7(3) + L

END IF

IF NBCL(I%) »= 7.5 AND NBCL(I%) < 8.5 THEN
COUNTCLS8 {3) = COUNTCL8 (3} + 1

END IF

IF NBCL(I%) >= 8.5 AND NBCL(I%) < 9.5 THEN
COUNTCLS (3) = COUNTCLY (3) + 1
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END IF
IF NBCL{I%) >= 9.5 THEN

COUNTCL1G (3) = COUNTCL1O(3) + 1
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM
IF NBRW(I%) > 0 AND NBRW(I%) < 1.5 THEN
COUNTRW1 (3) = COUNTREWL (3} + 1
END IF
IF NBRW(I%) = 1.5 AND NBEW(I%) < 2.5 THEN
COUNTRW2 (2} = COUNTRW2 (3] + 1
END IF
IF NBRW(I%) >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (3) = COUNTRW3(3) + 1
END IF
IF NBRW(I%) >= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 {3) = COUNTRW4(3) + 1
END IF
IF NBRW(I%) »= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (3) = COUNTRWS (3) + 1
END IF
IF NBRW(I%) »>= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWS (3) = COUNTRWG (3} + 1
END IF
IF NBRW(I%) »>= 6.5 AND NBRW({(I%) < 7.5 THEN
COUNTRW? (3) = COUNTRW7 (3} + 1
END IF
IF NBRW(I%) =»= 7.5 THEN
COUNTRWS (3) = COUNTRWS (3) + 1
END IF
CASE 4
SUMNCC (4) = SUMNOC(4} + NOC(I%)
SUMNBRWXNOC (4) = SUMNBRWxNOC (4) + (NBRW(I%) * NOC(I%))
SUMNBCLXNOC (4) = SUMNBCLXNOC(4) + (NBCL{I%) * NOC(I%))
IF NBCL(I%) » MAXC(4) THEN
MAXC(4) = NBCL(I%)
ELSE
MAXC(4) = MAXC{4)
END IF
IF NBRW(I%) > MAXR(4) THEEN
MAXR(4) = NBRW({I%)
ELSE
MAXR (4) = MAXR(4)
END IF
REM
REM DETERMINE COLUMN DISTRIBUTION
REM
IF NBCL(I%) > 0 AND NBCL(I%) < 1.5 THEEN
COUNTCLL (4) = COUNTCL1(4) + 1
END IF
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REM
REM
REM

IF NBCLI(I%) »=
COUNTCLZ (4)

END IF

IF NBCL(I%) »>=
COUNTCL3 (4)

END IF

IF NEBCL{I1%) >=
COUNTCL4 (4)

END IF

_IF NBCL(I%}) »>=

COUNTCLS (4}

END IF

IF NBCL({I%) »=
COUNTCLE (4)

END IF

IF NBCL({I%) >=
COUNTCL7 {4)

END IF

IF NBCL(I%) ==
COUNTCLS (4)

END IF

IF NBCL(1I%) ==
COQUNTCLS (4}

END IF

IF NBCLI{I%) ==
COUNTCL10 {4}
END IF

1

]

[

#

)

= [H}

[+2}

~]

Il

9

.5 AND NBCL({I%)
+

5 AND NBCLI(I%)
COUNTCL2(4) + 1

.5 AND NBCL!I%)

COUNTCL3 (4} + 1

.5 AND NBCLI{I%)

COUNTCL.4 {4) + 1

.5 AND NBCL(I%)
COUNTCLS5 (4) + 1

.5 AND NBCL{I%)

COUNTCLE (4) + 1

.53 AND NBCL(I%)

COUNTCL7{(4) + 1

COUNTCLS (4) 1
.5 AND NBCL(I%}
COUNTCL9{(4) + 1

5 THEN
COUNTCL1IC (4) +

DETERMINE ROW DISTRIBUTICN

IF NBRW{I%) > 0 AND NBRW(I%)

COUNTRWL {4}

END IF

IF NBRWI(I%) »=
CCUNTRW2 (4)

END IF

IF NBRW(I%) »>=
COUNTRW3 (4)

END IF

IF NERW(I%) >=
COUNTRW4 (4)

END IF

IF NBRW({I%) >=
COUNTRWS (4)

END IF

IF NERW(I%) »>=
COUNTRWSE (4)

END IF

IF NBRW(I%) »>=
COUNTRW?7 (4)

END IF

COUNTRW1 (4} + 1

5 AND NBRW(I%)
COUNTRWZ2 (4) + 1

.5 AND NBRW(I%)

COUNTRW3 (4} + 1

.5 AND NBEBRW({I%)

COUNTRW4 (4} + 1

.5 AND NBRW(I¥%)

COUNTRW5(4) + 1

5.5 AND NBRW(I%)

COUNTRWS (4) + 1

.5 AND NBRW(I%)

COUNTRW7 (4) + 1

<

<

<

<

<

<

<

<

<

<

<

<

[

<

Lt

.5 THEN

.5 THEN

.5 THEN

.5 THEN

.5 THEN

.5 THEEN

.5 THEN

.5 THEN

< 1.5 THEN

.S ‘THEN

.5 THEN

.5 THEN

.5 THEN

.5 THEN

.5 THEN
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IF NBRW(I%) =»= 7.5 THEN

COUNTRWE (4) = COUNTRWB (4) + 1
END IF
CASE S
SUMNOC (5} = SUMNOC(5) + NOC(I%)
SUMNBRWXNOC (3] = SUMNBRWxNOC({5) + (NBERW{I%) * NOC(I%))
SUMNBCLxNOC (5§} = SUMNBCLXNOC{5) + (NBCL{I%) * NOC{I%)]
IF NBCL(I%) > MAXC{5) THEN
MAXC (5) = NBCL(I%)
ELSE
MAXC (5) = MAXC(5) -
END IF
IF NBRW(T%) > MAXR(5} THEN
MAXR(5) = NBRW(I%)
ELSE
MAXR({5) = MAXRI(5)
END IF
REM
REM DETERMINE COLUMN DISTRIBUTTION
REM
IF NBCL({I%) > 0 AND NBCL{I%) < 1.5 THEN
COUNTCL1 (5) = COUNTCL1({5}) + 1
END IF
IF NBCL(I%) >= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCLZ (5) = COUNTCLZ(5) + 1
END IF
IF NBCL(I%) »= 2.5 AND NBCL{(I%) < 3.5 THEN
COUNTCL3 (5) = COUNTCL3(5) + 1
END IF
IF NBCL{I%) >= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 (5) = COUNTCL4(5) + 1
END IF
IF NBCL(I%) »= 4.5 AND NECL(I%) < 5.5 THEN
COUNTCLS (S) = COUNTCL5{5) + 1
END IF
IF NBCL({I%) >= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCL6 (5) = COUNTCLS{5}) + 1
END IF
IF NBCL{I%) »= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7(5) = COUNTCL7(S) + 1
END IF
IF NBCL(I%) >= 7.5 AND NBCL(I%) < 8.5 THEN
COUNTCLS8 (5) = COUNTCLS{5) + 1
END IF
IF NBCL{I%) »>= 8.5 AND NBCL(I%) < 9.5 THEN
COUNTCLS (5) = COUNTCLI(5) + 1
END IF
IF NBCL(I%) >= 9.5 THEN
COUNTCL10(5) = COUNTCL10{S) + 1
END IF
REM
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REM
REM

REM
REM
REM

DETERMINE ROW DISTRIBUTION

IF NBRW({I%) > O AND NEBRW(I%) < 1.5 THEN

COUNTRWL (5) = COUNTRW1(S5) + 1

END IF _

IF NBRW{I%) >= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRW2 (5) = COUNTRW2(5) + 1

END IF

IF NBRW{(I%) >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (5} COUNTRW3 (5) + 1

END' TF . e

IF NBREW(I%) =>= 3.5 AND NBRW({(I%) < 4.5 THEN
COUNTRW4 (5) COUNTRW4 (5) + 1

END IF

IF NBRW(I%) >= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (5) COUNTRWS (5) + 1

END IF

IF NBRW(I%) == 5.5 AND NBRW(I%) < 6.5 THEN

il

CASE 6

COUNTRWE {5) = COUNTRW& (5) + 1
END IF '
IF NBRW{I%) »>= 6.5 AND NBRW(I%)} < 7.5 THEN
COUNTRW7 {5) = COUNTRW7(5} + 1
END IF
IF NBRW{I%} >= 7.5 THEN
COUNTRWE (5} = CQUNTRWB({5) + 1
END IF
SUMNCC (6} = SUMNOC(g)} + NOC{I%)
SUMNBRWXNOC (6) = SUMNBRWxNCC (&6} + (NBRW(I%
SUMNBCLxNOC{5) = SUMNBCLxNOC(6) + (NBCL({I%
IF NBCL{I%) » MAXC(s) THEN
MAXC(6) = NBCLI(I%)
ELSE
MBXC(6) = MBXC({&)
END IF
IF NBRW(I%) > MAXR(6) THENW
MAXR{6) = NBRWI(I%)
ELSE
MAXR(6) = MAXR(8&)
END IF

DETERMINE COLUMN DISTRIRBUTION

IF NBCL{I%) > 0 AND NBCL({I%) < 1.5 THEN
COUNTCLL (6) = COUNTCL1(6) + 1

END IF

IF NBCL(I%) >= 1.5 AND NBCL(I%} < 2.5 THEN
COUNTCLZ {6) COUNTCLZ(8) + 1

END IF

IF NBCL{I%) >= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCLZ (6} COQUNTCL3 (6} + 1

i

1§
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END IF
IF NBCL(I%) »= 3.5 AND NBCL(I%} <« 4.5 THEN
+

COQUNTCL4 (6) = COUNTCL4 (&) EN

END IF

IF NBCL(I%) >= 4.3% AND NBCL{I%) < 5.5 THEN
COUNTCLS (6) = COUNTCLS(&6) + 1

END IF

IF NBCL(I%) »= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLE (&) COUNTCLE (6) + 1

END IF

IF NBCL({I%) -»= 6.5 AND NBCL{I%} < 7.5 THEN

[H

COUNTCL7 (6) = COUNTCL7(8) + 1
END IF
IF NBCL(I%) »>= 7.5 AND NBCL({I%) < 8.5 THEN
COUNTCLS {6) = COUNTCL8{6) + 1
END IF
IF NBCL(I%) »= 8.5 AND NBCL(I%} < 9.5 THEN
COUNTCLS {&) = COUNTCLO(&} + 1
END IF
IF NBCL(I%) >= 9.5 THEN
COUNTCL10{(6) = CQUNTCL1Q(s5} + 1
END IF
REM
REM DETERMINE ROW DISTRIBUTICHN
REM

IF NBRW(I%) > O AND NBRW{I%) < 1.5 THEN
COUNTRW1 (6} COUNTRWL (6) + 1

JEND IF

IF NBRW(I%} »= 1.5 AND NBRWI(I%} <« 2.5 THEN

COUNTRWZ (&) = COUNTRW2(6} + 1

END IF

IF NBRW{I%) >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (6) = COUNTRW3 (58) + 1

END IF

IF NERW(I%) >= 3.5 AND NBRWI(I%) < 4.5 THEN

COUNTRW4 (6) = COUNTRW4{(€) + 1

END IF

IF NBRW(I%) »>= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRW5 (6) = COUNTRW5{&8) + 1

END IF

IF NBRW(I%) >= 5.5 AND NBRW(I%) < &.3 THEN
COUNTRWS {6) = COUNTRWE (6) + 1

END IF

IF NBRW(I%) >= 6.5 AND NBRW(I%) < 7.5 THEN

COUNTRW7 {6) = COUNTRW7{(6) + 1
END IF
IF NBRWI(I%) »>= 7.5 THEN
- COUNTRWB (6) = COUNTRW8 (&6} + 1
END IF
CASE 7

SUMNCC(7) = SUMNOC(7) + NOC(I%)
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REM
REM
REM

REM
REM
REM

SUMNBRWxNOC (7) = SUMNBRWXNOC (7) -+ (NBRW{I%!
SUMNECLxNOC (7) = SUMNBCLxNOC(7) + (NBCLII%)
IF NBCL(I%) > MAXC(7) THEN
MAXC(7) = NBCL(I%)
ELSE
MAXC (7) = MAXC(7)
END IF
IF NBRW(I%) > MAXR{7) THEN
MAXR (7) = NBRW(I%)
ELSE
T OMAXR(7) = MBXR(7)
END IF

DETERMINE COLUMN DISTRIBUTICN

IF NBCL({I%) > 0 AND NBCL(I%) < 1.5 THEN

COUNTCLL(7) = COUNTCL1(7) + 1

END IF

IF NBCL{I%) »>= 1.5 AND NBCL{(I%¥) < 2.5 THEN
COUNTCLZ (7) = COUNTCL2(7) + 1

END IF

IF NBCL(I%) >= 2.5 AND NBCL(I%} < 3.5 THEN
COUNTCLZ (7) = COUNTCL3{7) + 1

END IF

IF NBCL(I%) »= 3.5 AND NBCL{I%) < 4.5 THEN
COUNTCL4 (7) = COUNTCL4(7) + 1

END IF , '

IF NBCL{I%) »= 4.5 AND NBCL(I%) < 5.5 THEN
COUNTCLS (7) = CQUNTCLS(7) + 1

END IF

IF NBCL(I%) »= 5.5 AND NBCL(I%) =< 6.5 TEEN
COUNTCLS (7) = COUNTCLE(7) + 1

END IF

IF NBCL{I%) >= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7 (7) = COUNTCL7{7) + 1

END IF

IF NBCL(I%)} »>= 7.5 AND NBCL(I%) < 8.5 THEN
COUNTCLS (7) COUNTCL8 (7) + 1

END IF

IF NBCL(I%) >= 8.5 AND NBCL(I%) < 2.5 THEN

1

COUNTCL9 (7) = COUNTCL9{7) + 1
END IF
IF NBCL(I%) »>= 9.5 THEN
COUNTCL10(7) = COUNTCLLG(7) + 1
END IF

DETERMINE ROW DISTRIBUTION

IF NBRW{(I%) > 0 AND NBRW(I%) < 1.5 THEN
COUNTRW1 (7) = CQUNTRW1({7) + 1
END IF

* NOC(I%))
* NOCI(I%))
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IF NBRWI(I%}
COUNTRW2

END IF

IF NBRW(I%}

{

m=
7

>=

COUNTRW3 (7)

END IF
IF NBRW(I%)

=

COUNTRW4 {7}

END IF
IF NBRWI(I%)

=

COUNTRWS (7}

END IF
IF NBRW(I%)

COUNTRWE (7}

END IF
IF NBRW(I%)

>

=

CQUNTRW7 (7)

END IF
IF NERW(I%}

=

COUNTRWS (7}

END IF
CASE 8
SUMNOC (8) =

1

%)

H

N

~J

.5 AND NBRW(I%) < 2.

COUNTRW2(7) + 1

.5 AND NBRW(I%) < 3.

COUNTRW3 (7} + 1

.5 AND NBRW(I%) < 4.

COUNTRW4 (7) + 1

.5 AND NBRW(I%) <«
COUNTRWS (7) + 1

.5 AND NBRW({I%) < 6
COUNTRWE (7) + 1

.5 BEND NBRWI(I%) < 7.

COUNTRW7 (7) + 1

.5 THEN
COUNTRWB {7} + 1

SUMNOC (8) + NOC(I%)

SUMNBRWxNOC (8}
SUMNBCLXNOC (8)

IF NBCL(I%) > MAXC(8) THEN
MAXC (8) = NBCL(I%)
ELSE
MAXC(8) = MAXC(8)
END IF
IF NBRW(I%) > MAXR(8} THEN
MAXR (8} = NBRWI(I%}
ELSE
MAXR (8) = MAXRI(8)
END IF
REM
REM DETERMINE COLUMN DISTRIBUTION
REM
IF NBCL(I%) > 0 AND NBCL(I%)
COQUNTCL1 (8) = COUNTCL1l{8} + 1
END IF
IF NBCL(I%) >= 1.5 AND NBCL(I%) < 2.
COUNTCLZ (8) = COUNTCL2(8) + 1
END IF
IF NBCL{I%) >= 2.5 AND NBCL{I%) < 3.
COUNTCL3 (8) = COUNTCL3(8) + 1
END IF
IF NBCL(I%) =>= 3.5 AND NBCL(I%) < 4.
COUNTCL4 {8) = COUNTCL4(8) + 1
END IF .
IFF NBCL(I%) »>= 4.5 AND NBCLI{I%) < 5

SUMNBRWxNOC {8} + (NBRWI(I%)
SUMNBCLxNOC (8) + {(NBCL(I%)

Jt

S THEN

5 THEN

S THEN

w

THEN

.5 THEN

5 THEN

< 1.5 THEN

5 THEN

5 THEN

S THEN

.5 THEN

* NOC(I%))
* NOC({I%))}
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COUNTCLS5 (8) = COUNTCLS(8) + 1

END IF

IF NBCL(I%) »>= 5.5 AND NBCLI(I%) < 6.5 THEN
COUNTCL5 {8) = COUNTCLG(8) + 1

END IF

IF NBCL{(I%) >= 6.5 AND NBCL{(I%) < 7.5 THEN
COUNTCL?7 (8) = COUNTCL7(8) + 1

END IF

I¥F NBCL(I%) »= 7.5 AND NBCL(I%) < 8.5 THEN

~ COUNTCLE (8) = COUNTCLS (8) + 1
END IF '
IF NECL(I%) >= 8.5 AND NBCL(I%) < 9.5 THEN
COUNTCLY (8} = COUNTCLI(8) + 1
END IF
IF NBCL(I%) >= 9.5 THEN
COUNTCL1O (8) = COUNTCLLO{8) + 1
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM

IF NBRW({I%) > Q0 AND NBRW(I%) < 1.5 THEN
COUNTRWL (8) COUNTRW1(8) + 1

END IF

IF NBRW(I%) >= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRW2 (8) = COUNTRW2(8) + 1

END IF

IF NBRW{(I%) >= 2.5 AND NBRWI(I%) < 3.5 THEN

COUNTRW3 (8) = COUNTRW3{(8) + 1

END IF

IF NBERW(I%) >= 3.5 AND NBRW{I%) < 4.5 THEN
COUNTRW4 (8) = COUNTRW4 (8} + 1

END IF

IF NBRW{I%) >= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS5 (8) = COUNTRWS(8) + 1

END IF

IF NBRW(I%) >= 5.5 AND NBRW{I%) < 6.5 THEN
COUNTRWSE (8) = COUNTRW6(8) + 1

END IF

IF NBRW(I%) >= 6.5 AND NBRW(I%) < 7.5 THEN

COUNTRW7 (8) = COUNTRW7(8) + 1
"END IF
IF NBRW(I%) »= 7.5 THEN
COUNTRWB {8) = COUNTRWB(8) + 1
END IF
CASE 9
SUMNOC (8) = SUMNOC(9} + NOC({I%)
SUMNBRWXNOC (9) = SUMNBRWxNOC(2) + (NBRW(I%)} * NCC{iI%))

SUMNBCLXNOC (9) = SUMNBCLxNOC({%) + (NBCL(I%) * NOC(I%))
IF NBCL(I%) > MAXC(3) THEN

MAXC(9) = NBCL(I%)
ELSE
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REM
REM

REM

REM
REM
REM

MAXC(9) = MAXC{9)

END IF

IF NBRWI(I%}) > MAXR(S) THEN
MAXR(S) = NBRW{I%)

ELSE
MRXR (9) = MAXR(9)

END IF

DETERMINE COLUMN DISTRIRBUTION

IF NECL(I%) > 0 AND NBCL(I%) < 1.5 THEN

COUNTCL1 (9) = COUNTCLL1(9} + 1

END IF

IF NBCL{I%) »>= 1.5 AND NBCL(I%) < 2.% THEN
COUNTCLZ2 (3) = COUNTCL2({9) + 1

END IF

IF NBCL(I%) >= 2.5 AND NBCL(I%) < 3.5 THEN

COUNTCL3 (2) = COUNTCL3({(9} + 1

END IF

IF NBCL(I%) == 3.5 AND NBCL(I%} < 4.5 THEN
COUNTCL4 (8) = COUNTCL4(9) + 1

END IF

IF NBCL(I%) =»>= 4.5 AND NBCL{I%) < 5.5 THEN

COUNTCLS5 (9) = COUNTCLS(S) + 1

END TF

IF NBCL{I%} »>= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLE {9) = COUNTCLE{9) + 1

END IF

IF NBCL{(I%) »= 6.5 AND NBCL{I%) < 7.5 THEN
COUNTCL7 (9) = COUNTCL7(S) + 1

END IF

IF NBCL(I%) »= 7.5 AND NBCL(I%) < 8.5 THEN
COUNTCLE {9) = COUNTCL8{9) + 1

END IF

IF NBCL(I%) =»= 8.5 AND NBCL(I%¥} < %.5 THEN
COUNTCLS (9} COUNTCLS(2) + 1

END IF

IF NBCL{I%) »= 9.5 THEN
COUNTCL1C (9) = COUNTCL10(9) + 1

END IF

DETERMINE ROW DISTRIRUTION

IF NBRW{I%) > 0 AND NBRWI(I%) < 1.5 THEEN
COUNTRWL (5) COUNTRW1(2) + 1

END IF

IF NBRW(I%) »= 1.5 AND NBRW(I%) < 2.5 THEN

11

COUNTRW2 (9) = COUNTRW2{9} + 1

END IF

IF NBRW(I%) =»= 2.5 AND NBRW{I%) <« 3.5 THEN
COUNTRW3 (3} = COUNTRW3 (9} + 1
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END IF

IF NERW(I%) =»=
COUNTRW4 (9)

END IF

IF NERW(I%) »>=
COUNTRWS (9)

3.5 AND NBRW{I%) < 4.5 THEN
COUNTRW4 (9} + 1

wn

.5 AND NBRW(I%) < :.5 THEN

COUNTRWS (3) + 1

e

i

END IF
IF NBRW{I%) »= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWG (9) = COUNTRW6{9) + 1
END IF
IF NERW(I%) =»= 6.5 AND NBRW(I%) < 7.% THEN
COUNTRW?7 (9) = COUNTRWT(9) + 1
END IF
IF NBRWI(I%} »>= 7.5 THEN
COUNTRWE {9) = COUNTRWB (9) + 1
END IF
CASE 10
SUMNOC (1G) = SUMNOC{10}) + NOCI(I%)
SUMNBRWxNOC (10} = SUMNBRWXNCC (10) + (NBRW(I%) * NOC(I%))
SUMNBCLXNOC (10) = SUMNBCLxNOC(10) + (NBCL{I%} * NOC(I%))
IF NBCL(I%) » MAXC(10) THEN
MAXC {10} = NBCL{I%)
ELSE
MAXC {10} = MAXC{10])
END IF
IF NBRW(I%) > MAXR(10) THEN
MAXR (10) = NBRWI(I%)
ELSE
MAXR (10} = MAXR{1Q)
END IF
REM
REM CETERMINE COLUMN DISTRIBUTION
REM
IF NBCL(I%) » O AND NBCL(I% ) « 1.5 THEN
COUNTCL1 ({10} = COUNTCLL1 (10} + 1
END IF
IF NBCL(I%) »= 1.3 AND NBCL(I%) < 2.5 THEN
COUNTCLZ2 (10} = COUNTCLZ (1G) + 1
END IF
IF NECL({I%) >= 2.5 AND NBCL({I%) < 3.5 THEN
COUNTCL3 (1C) = COUNTCL3 (10} + 1
END IF

IF NBCL(I%) =>= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 {10) = CCUNTCL4{1C) + 1

END IF

IF NBCL({I%) >= 4.5 AND NBCL(I%) < S.5 THEN
COUNTCLS (10) = COUNTCL5(10) + 1

END IF

IF NBCL{(I%) »= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLS (10) = COUNTCL6E{10) + 1

END IF
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THEN

un

IF NBCL(I%) »= 6.5 AND NBCL(I%) < 7.

COUNTCL7 (10) = COUNTCLY(10) + 1
END IF
IF NBCL{I%) »= 7.5 AND NBCL(I%) < 2.5 THEN
COUNTCLE (10} = COUNTCLS (10} + 1
END IF
IF NBCL{I%) »= 8.5 AND NBCL{(I%) < &.5 THEN
COUNTCLS (1C) = COUNTCLS(1C) + 1
END IF
IF NBCL(I%) »= 9.5 THEN _ _ -
COUNTCL1C (10} = COUNTCL10(10) + 1 o
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM
IF NBRW(I%) > O AND NBRW(I%) < 1.5 THEN
COUNTRW1 {10) = COUNTRWL (10) + 1
END IF
IF NBRW(I%) »= 1.5 AND NBRW(I3%) < 2.5 THEN
COUNTRW2 (10) = COUNTRW2(10) + 1
END IF
IF NBRW(I%) »= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 {10) = COUNTRW3 (10) + 1
END IF
IF NBRW(I%) »= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (10) = COUNTRW4 (10) + 1
END IF
IF NBRW(I%) »= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (10) = COUNTRWS (10) + 1
END IF
IF NBRW(I%) »= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRW6 (10) = COUNTRW6 (10) + 1
END IF
IF NBRW(I%) »= 6.5 AND NBRW(I%) < 7.5 THEN
COUNTRW7 (10) = COUNTRW? (10} + 1
END IF

IF NBRW(I%) == 7.5 THEN
COUNTRWB (10} = COUNTRWS (10) + 1

END IF
CASE 11
SUMNOC(11) = SUMNOC(1i} + NOC(I%)
SUMNBRWXNGCC (11) = SUMNBRWxNOC(11) + (NBRW(I%)} * NOC(I%))
SUMNBCLXNOC (11} = SUMNBCLxNOC (11) + (NBCL(I%) * NOCI(I%))
IF NBCL(I%) > MAXC(1l) THEN
MAXC (11} = NBCL(I%)
ELSE
MAXC (11) = MAXC(11)
END IF
IF NBRW({(I%) > MAXR (11} THEN
MAXR {11) = NBRW(I%)
ELSE
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REM
REM
REM

REM
REM
REM

MAXR (11) = MAXR(11}
END IF

DETERMINE COCLUMN DISTRIBUTION

IF NBCL{I%) > 0 AND NBCL{I%) < 1.5 THEN

COUNTCLL {11} = COUNTCL1(11l} + 1

END IF

IF NBCL{I%) »= 1.5 AND NBCL(I%) < 2.5 THEN

. COUNTCLZ {11} = COUNTCL2{11) + 1

"END IF

IF NBCL(I%) >= 2.5 AND NBCL{I%) < 3.5 THEN
COUNTCL3 (11} = COUNTCL3{1l) + 1

END IF

IF NBCL(I%) »>= 3.5 AND NBCL{I%) < 4.5 THEN
COUNTCL4 (11) = COUNTCL4 {11l) + 1

END IF

IF NBCL(I%) »= 4.5 AND NBCLI(I%) <« 5.5 THEN
COUNTCLS5 (11) = COUNTCLS (1l1) -~ 1

END IF

IF NBCL{I%) >= 5.5 AND NBCL{(I%) < 5.5 THEN
COUNTCLS {11} = COUNTCLs(11) + 1

END IF

IF NBCL{I%) »>= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7 (11} = COUNTCL7 (11} + 1

END IF

IF NBCL{I%) >= 7.5 BAND NBCL(I%) < 8.5 THEN
COUNTCL8 (11) = COUNTCLS (11) + 1

END IF

IF NBCL(I%}) »>= 8.5 AND NBCL(I%) < 9.5 THEN
COUNTCLS (11) = COUNTCLS(11l) + 1

END IF

IF NBCL(I%) »= $.5 THEN
COUNTCL10{11) = COUNTCL1C({(11l) + 1

END IF

DETERMINE ROW DISTRIBUTICN

IF NBRW(I%) > 0 AND NBRW{I%) < 1.5 THEN

COUNTRW1{1l) = COUNTRWL(1l) + 1

END IF -

IF NBRW(I%) »= 1.5 AND NBRW{I%) < 2.5 THEN
COUNTRW2 (11) = COUNTRWZ2 (11) + 1

END IF

IF NBRW(I%) »= 2.5 AND NBRW{I%) < 3.5 THEN
COUNTRW3 (11} = COUNTRW3 (11} + L

END IF

IF NBRW(I%) >= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (11) = COUNTRW4 (11) + 1

END IF :

IF NBRW{(I%) »>= 4.5 AND NBRWI(I%) < 5.5 THEN
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COUNTRWS (11) = COUNTRWS5(11) + 1

END IF

IF NBRWI{I%} »= 5.5 AND NBRW(I%) < 5.3 THENW
COUNTRWSE (11) = COUNTRW& (11} + 1

END IF

IF NBREW(I%) »>= 6.5 AND NBRW{I%) <« 7.5 THEN
COUNTRW7 (11) COUNTRW7 (11} + 1

END IF
IF NBRW{I%) >= 7.5 THEN
_ . _COUNTRWS {11} = COUNTRW8({1l).+ 1 _
END IF
CASE 12
SUMNOC (12) = SUMNOC (12) + NOC(I%)
SUMNBRWxNOC (12) = SUMNBRWxNOC (12} + (NBRW{I%) * NOC(I%))
SUMNBCLxNOC (12) = SUMNBCLxNOC(12) + (NBCL{I%) =* NOC(I%))
IF NBCL(I%) > MAXC{12) THEN
MAXC (12} = NBCLI(I%}
ELSE
MAXC (12) = MAXC(12)
END IF
IF NBRW(I%) > MAXR({LZ) THEN
MAXR (12) = NBRW(I%)
ELSE
MRXR (12) = MAXR (12}
END IF
REM
REM DETERMINE COLUMN DISTRIBUTION
REM
IF NBCL(I%) > 0 AND NBCL(I%) < 1.5 THEN
COUNTCL1 (12) = COUNTCL1 (12} + 1
END IF
IF NBCL{I%) >= 1.5 BND NBCL{I%) < 2.5 THEN
COUNTCL2 (12) = COUNTCL2 (12} + 1
END IF
IF NBCL{I%) »= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCL3 {12) = COUNTCL3(12) + 1
END IF
IF NBCL(I%) »= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 (12) = COUNTCL4{12) + 1
END IF
IF NBCL{I%) >= 4.5 AND NBCL(I%) < 5.5 THEN
COUNTCLS5 (12) = COUNTCL5(12) + 1
END IF
IF NBCL{I%}) »= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLS (12) = COUNTCLE{12) + 1
END IF
IF NBCL(I%) »= 6.5 AND NBCL(I%) <« 7.5 THEN
COUNTCLT (12} = COUNTCL7(12) + 1
END IF
IF NBCL(I%¥) »= 7.5 AND NBCL(I%) < 8.5 THEN

COUNTCL8 (12} = CCUNTCLB(12) + 1
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END IF
IF NBCL({I%) =»= B.5 AND NBCL

{I%) < 9.5 THEN
ZOUNTCLS9 (12) = COUNTCLS (12)

+ 1
END IF
IF NBCL({I%) =»= 9.5 THEN
COUNTCL2I0(12) = COUNTCL10(12) + 1
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM . o .
IF NERW(I%) > 0 AND NBRW(I%) < 1.5 THEN
COUNTRW1 (12) = COUNTRW1({(1l2) + 1
END IF
IF NBRW(I%) >= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRWZ2 (12) = COUNTRW2{12) + 1
END IF
IF NBRW(I%} >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (12) = COUNTRW3 (12) + 1
END IF
IF NBRW{I%) =»= 3.5 AND NBRW!{I%) < 4.5 THEN
COUNTRW4 (12) = COUNTRW4(12) + 1
END IF
IF NBRW(I%) >= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (12} = COUNTRWE (12) + 1
END IF
IF NERW(I%) =>= 5.5 AND NBRW{I%) < 6.5 THEN
COUNTRWS {12) = COUNTRW& (12) + 1
END IF
IF NBRW(I%) »= 6.5 AND NBRW(I%} < 7.5 THEN
COUNTRW7 {12} = COUNTRW7(12) + 1
END IF
IF NBRW(I%) >= 7.5 THEN
COUNTRWSB (12) = COUNTRWB (12) + 1
END IF
CASE 13
SUMNOC({13) = SUMNOCI(13) + NOCI{I%!
SUMNBRWxNOC {13} = SUMNEBRWxNOC (13} + (NBRW{I%) * NOQC(I%))
SUMNBCLxNOC (13} = SUMNBCLxNCC{13) + (NBCL({I%} * NOC(I%)})
IF NBCL(I%) » MAXC(13) THEN
MAXC(13) = NBCL{I%)
ELSE
MAXC(13) = MAXC(13)
END IF
IF NBRW(I%) > MAXR(13) THEN
MAXR (13} = NBRWI(I%)
ELSE
MAXR(13) = MAXR({(13)
END IF ' :
REM
REM DETERMINE COLUMN DISTRIEBUTION
REM
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REM
REM
REM

IF NBCL{I%) > 0 AND NBCLI(I%

} <« 1.5 THEN
COUNTCLL1 {13} = COUNTCL1(13)

+ 1
END IF
IF NBCL(I%) »>= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCL2 (13} = COUNTCLZ{13) + 1
END IF
IF NBCL(I%) »= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCL3 (13) = COUNTCL3(13) + :
END IF
_ _IF NBCL(I%) »>= 3.5 AND NBCL(I$%) < 4.5 THEN
COUNTCL4 (13) = COUNTCL4 (13) + 1
END IF
IF NBCL(I%) »= 4.5 AND NBCL(I%) < 5.5 THEN
COUNTCLS (13} = COUNTCL5{(13) + 1
END IF
IF NBCL{I%) »>= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLS {13) = COUNTCL6(13) + 1
END IF
IF NBCL(I%} »= 6.5 AND NBCL{I%) < 7.5 THEN
COUNTCL7 (13} = COUNTCL7 (13} + 1
END IF 7
IF NBCL({I%) »= 7.5 AND NBCL(I%¥} < 8.5 THEN
COUNTCLS {13) = COUNTCLE (13) + 1
END IF
IF NBCL(I%) >= 8.5 AND NBCLI(I%) < $.5 THEN
COUNTCLS (13) = COUNTCL9 (13} + 1
END IF
IF NBCL(I%) »= 9.5 THEN
COUNTCL1C (13) = COUNTCL10(13) + 1
END IF

DETERMINE ROW DISTRIBUTION

IF NBRW{I%) > 0 AND NBRWI(I%) < 1.5 THEN

COUNTRW1{13) = COUNTRW1(13) + 1

END IF

IF NBRW(I%) =>= 1.5 AND NBRW{I%) < 2.5 THEN
COUNTRW2 (13} = COUNTRWZ2{13) + 1

END IF

IF NBRW({I%) »>= 2.5 AND NERWI(I%) < 3.5 THEN
COUNTRW3 (13) = COUNTRW3{(13) + 1

END IF

IF NBRW(I%) >= 3.5 AND NBRW(I%) < 4.5 THEN
CCUNTRW4 (13} = COUNTRW4 {13} + 1

END IF

IF NBRW(I%) >= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (13) = COUNTRWS (13) + 1

END IF

IF MBRW(I%) »>= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWS (13) = COUNTRW6 {13) + 1

END IF
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IF NBRW({I%} >= 6.5 AND NERWI{I%) < 7.5 THEN

COUNTRW7 (13) = COUNTRW7(13) + 1
END IF
IF NBRWI(I%} >= 7.% THEN
COUNTRWS (13) = COUNTRWB (13} + 1
END IF
CASE 14
SUMNOC(14) = SUMNOC({14} + NOC{I%)
SUMNBRWxNCC (14) = SUMNBRWxNOC (14) + (NBRW({I%! * NOC({I%))
SUMNBCLXNOC {14) = SUMNBCLxNOC (14) + (NBCL(I%) * NOC(I%))
IF NBCL(I%) > MAXC(14) THEN
MAXC(14) = NBCL(I%)
ELSE
MAXC{14) = MAXC(14)
END IF
IF NBRWI(I%} > MAXR(1l4) THEN
MAXR (14) = MBRW(I%)
ELSE
MAXR (14) = MAXR(14)
END IF
REM
REM DETERMINE COLUMN DISTRIBUTICHN
REM
IF NBCL(I%) > 0 AND NBCL({I%) <« 1.5 THEN
COUNTCL1 (14) = COUNTCL1(14) + 1
END IF
IF NBCL({I%) >= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCLZ2 (14) = COUNTCLZ(14) + 1
END IF
IF NBCL(I%) »= 2.5 AND NBCLI(I%) < 3.5 THEN
COUNTCL3(14) = COUNTCL3 {14} + 1
END IF
IF NBCL{I%) »= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 (14) = CCUNTCL4 (14) + 1
END IF
IF NBCL{I%) »>= 4.5 AND NBCL(I%) < 5.5 THEN
COUNTCL5(14) = COUNTCLS{14) + 1L
END IF
IF NBCL(I%) >= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLG (14) = COUNTCLG (14) + 1
END IF
IF NBCL{I%) == 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7 (14} = COUNTCL7{(14) + 1
END IF

IF NBCL({I%) »>= 7.5 AND NBCL(I%) < &.5 THEN
COUNTCLS {14} = COUNTCL8{1l4) + 1

END IF

IF NBCL(I%) »>= 8.5 AND NBCL{I%) < $.5 THEN
COUNTCLS (14) = COUNTCLS (14) + 1

END I¥

IF NBCL(I%) »= 9.5 THEN
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L

.5

5

(NBRW (I%)
(NBCL (I%

THEN

THEN

THEN

THEN

THEN

THEN

~ COUNTCL1IC(14) = COUNTCL1O{(14) +
END IF
REM
REM DETERMINE RCW DISTRIBUTION
REM
IF NBRW({I%) > 0 AND NBRW(I%) < 1.5 THEN
COUNTRW1 (14) = COUNTRW1(14) + 1
END IF
IF NBRW{I%) == 1.5 AND NBERW(I%)} < 2
COUNTRW2 (14) = COUNTRW2 (14} + 1
END IF S -
IF NBRW(I%) >= 2.5 AND NBRW(I%) < 3.
COUNTRW3 (14) = COUNTRW3 {14} + 1
END IF
IF NBRW(I%} »>= 3.5 AND NBRW(I%) < 4.
COUNTRW4 (14) = COUNTRW4 (14) + 1
END IF
IF NBRW(I%) >= 4.5 AND NBRW(I%) < 5,
COUNTRWE (14) = COUNTRWS{14) - 1
END IF
IF NBRW(I%) >= 5.5 AND NBRW({I%) < 6.
COUNTRW6E (14) = COUNTRW6 (14) + 1
END IF
IF NBRW(I%} >= 6.5 AND NBRW{I%) < 7.
COUNTRW7 (14) = COUNTRW7{14) + 1
END IF
IF NBRW(I%) »>= 7.5 THEN
COUNTRWS (14) = COUNTRWS (14) + 1
END IF
CASE 15
SUMNOC(15) = SUMNOZ(15) + NOC(I%)
SUMNBRWxNQC (15} = SUMNBRWxNOC(15) +
SUMNBCLxXNOC {15) = SUMNBCLXNCC{15) +
IF NBCL{I%) > MAXC{1S) THEN
MAXC(15) = NBCL(I%)
ELSE
MAXC(15) = MAXC(15)
END IF
IF NBRW(I%) > MAXR(15) THEN
MAXR(15) = NBRW(I%)
ELSE
MAXR{15) = MAXRI(1S)
END IF
REM
REM DETERMINE COLUMN DISTRIBUTION
REM
IF NBCL(I%) > 0 AND NBCLI{I%) < 1.5 THEN
COUNTCL1(15) = COUNTCL1({15) + L
END IF

IF NBCL(I%} »>= 1.5 AND NBCL{I%) < 2.5 THEN

COUNTCL2 (15) = COUNTCL2(15) + 1
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END IF

IF NBCL{I%) = 2.5 AND NBCL/I%) < 3.5 THEN
COUNTCL3 (15) = COUNTCL3{13) + i

END IF

IF NBCL{I%) »= 3.5 AND NBCL(Z%) < 4.5 THEN
COUNTCL4 (15) = COUNTCL4{15) + 1

END IF

IF NBCL(I%) >= 4.5 AND NBCL(I%) < 5.5 THEN
COUNTCLS (15) = COUNTCLS (15) + 1

END IF

IF NBCL{I%) »= 5.5 AND NBCL{I%) < 6.5 THEN h
COUNTCLS (13) = COUNTCL6G (15) + 1

END IF

IF NBCL(I%) >= 6.5 AND NBCLI(I%) < 7.5 THEN
COUNTCL7 (15} = COUNTCL7(3i5) + 1

END IF
IF NBCL({I%) »= 7.5 AND NBCLI(I%) < 8.5 THEN
COUNTCLS (15) = COUNTCL8(15) + 1
END IF
IF NBCL(I%) =>= 8.5 AND NBCLI{I%) < 9.5 THEN
COUNTCLS (15) = COUNTCLI{(15} + 1L
END IF
IF NBCL(I%) =»>= 9.5 THEN
) COUNTCL1Q (15} = COUNTCL1C ({15} + 1
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM
IF NBRW({I%) > 0 AND NBRW(I%) <« 1.5 THEN
COUNTRW1 (15) = COUNTEW1 (15} + 1
END IF
IF NBRW(I%) >= 1.5 AND NBRW{(I%}) < 2.5 THEN
COUNTRW2 (15) = COUNTRWZ2 (15} + 1
END IF
IF NBRWI(I%) »= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (15} = COUNTREW3 (15} + 1
END IF
IF NBRW(I%) »= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (15} = COUNTRW4 (15) + 1
END IF
IF NBRW(I%) »>= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (15} = COUNTRWS (15) + 1
END IF
IF NBRW(I%) >= 5.5 AND NBRWI({I%) < 6.5 THEN
COUNTRW6 (15) = COUNTRWeE (15} + 1
END IF
IF NBRW(I%) »>= 6.5 AND NBRW(I%) < 7.5 THEN
COUNTRW7 (15} = COUNTRW7 (15} + 1
END IF
IF NBERWI(I%) »>= 7.% THEN
COUNTRW8 (15) = CCUNTRWS8 (15} + 1
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END IF

CASE 16
SUMNOC (16) = SUMNOC (15} + NOC(I%)
SUMNBRWxNOC (16} = SUMNBRWxNOC{l16} + (NBRW{I%) * NOC(I%!})
SUMNBCLxNOC (16} = SUMNBCLxNOC(16) + (NBCL{I%) * NOC(I%})
IF NBCL({I%} > MAXC(le) THEN
MAXC (16} = NBCL(I%)
ELSE
MAXC{16) = MAXC(1ls)
END IF

7 IF NBRW(I%) > MAXRTL6) THEN
MBXR (16} = NBRWI(I%)

ELSE
MAXR(16) = MAXR(1§)
END IF
REM
REM DETERMINE COLUMN DISTRIBUTICHN
REM
IF NBCL(I%) > O AND NBCL(I%) < 1.5 THEN
COUNTCLL(16) = COUNTCL1(l8) + 1
END IF
IF NBCL{I%) »>= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCL2 (16) = COUNTCL2(le) + 1
END IF
IF NBCL(I%) >= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCL3 (16} = CCUNTCL3(1&6) + 1
END IF
IF NBCL(I%) »= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 (16} = COUNTCL4 ({16} + 1
END IF
IF NBCL(I%) »= 4.5 AND NBCL{I%) < 5.3 THEN
COUNTCL5{15) = COUNTCLS(16) + 1
END IF
IF NBCL(I%) »= 5.5 AND NBCL(I%) < &.5 THEN
COUNTCLE (16} = COUNTCLG (16) + 1
END IF
IF NBCL(I%) =»= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7(16) = COUNTCL7(18) + 1
END IF
IF NBCL(I%) >= 7.5 AND NBCL(I%) < 8.5 THEN
COUNTCLB8(16) = COUNTCLB(16) + 1
END IF
IF NBCL(I%) =»= 8.5 AND NBCL{I%) < 9.5 THEN
COUNTCL2(16) = COUNTCLZ9(le} + 1
END IF
IF NBCL(I%} =»= 9.5 THEN
COUNTCL1C (16) = COUNTCLiO (16} + 1
END IF
REM
REM DETERMINE RCOW DISTRIBUTION
REM
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IF NBRW(I%) > 0 AND NBRW(I%) < 1.5 THEN
COUNTRW1 (16} = COUNTRW1(15) + 1
END IF
IF NBRW{I%) >= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRW2 (16) = COUNTRW2 (16} + 1
END IF
IF NBRW(I%) >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (16} = COUNTRW3 {16) + 1
ZND IF '
TF NBRW(I%) »= 3.5 AND NBRW(I%) < 4.5 THEN
’ " COUNTRW4 (16) = COUNTRW4 (18) + 1~ o )
END IF
IF NBRW{I%) »= 4.5 AND N3RW(I%)} < 5.5 THEN
COUNTRWS (16) = COUNTRWS (16) + 1
END IF
IF NBRW{I%) >= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWS (16) = COUNTRWS (16} + 1
END IF
IF NBRW(I%) »= 6.5 AND NBRW(I%) < 7.5 THEN
COUNTRWT (16) = COUNTRW7{16) + 1
END IF
IF NBRW(I%) »= 7.5 THEN
COUNTRW8 (16) = COUNTRWS (16} + 1
END IF
CASE 17
SUMNQC (17) = SUMNOC 17) + NOC{(I%)
SUMNBRWxNOC (1 = SUMNBRWxNOC{17) + {(NBRW(I%) * NOCI(I%))
SUMNBCLxNO C(l ) = SUMNBCLXNOC({17) + (NBCL(I%) +* NOC(I%))
IF NBCL(I%) > MAXC(17) THEN
MAXC (17} = NBCLI(I%)
ELSE
MAXC{17) = MAXC{17}
END IF
IF NBRW(I%) > MAXR(17) THEN
MAXR({17) = NBRWI(I%)
ELSE
MAXR(17) = MAXRI(17)
END IF
REM
REM DETERMINE COLUMN DISTRIBUTION
REM
IF NBCL{I%) > & AND NBCL(I%) < 1.5 'THEN
COUNTCL1(17) = COUNTCLL (17} + 1
END IF
IF NBCL(I%) »>= 1.5 AND NBCL{I%! < 2.5 THEN
COUNTCLZ (17) = CCUNTCL2({17) + 1
END IF
IF NBCL{I%) »= 2.5 AND NBCL{I%) < 3.5 THEN
COUNTCL3 (17) = COUNTCL3({17) + 1
END IF
IF NBCL{I%) 3.5 AND NBCL(I%) < 4.5 THEN

=
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REM
REM
REM

COUNTCL4 (17) = COUNTCL4{17) + X%

END IF

IF NBCL(I%) »= 4.5 AND NBCL{I%) < 5.5 THEN
COUNTCLS (17) = COUNTCLS(17) + 1

END IF

IF NBCL{I%} >= 5.5 AND NBCL(I%}) < &.5 THEN
COUNTCLE (17) = COUNTCLG (17) + 1

IND IF

IF NBCL(I%) >= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7 (17) = COUNTCL7(17) + 1

i To VR

IF NBCL{I%) »= 7.5 AND NBCL(I%) < 8.5 THEN
COUNTCLE (17} = COUNTCLB(17) + 1

END IF

IF NBCL(I%) >= 8.5 AND NBCL{I%) < 9.5 THEN
COUNTCL® (17) = COUNTCLS (17) + 1

END IF

IF NBCL(I%) >= 9.5 THEN
COUNTCL10 (17} = COUNTCL1O(17) + 1

END IF

DETERMINE ROW DISTRIBUTION

IF NBRW(I%) > 0 AND NBRW(I%) < 1.5 THEN
Yo+ 1

COUNTRW1 (17} = COUNTRWI1 (17

END IF

IF NBRW(I%) »>= 1.5 BAND NBRW(I%) < 2.5 THENW
CQUNTRW2 {(17) = COUNTRWZ2 (17} + 1

END IF

IF NBRWI(I%) >= 2.5 AND NBRW{I%) < 3.5 THEN
COUNTRW3 (17} = COUNTRW3(17) + 1

END IF

IF NBRW(I%) >= 3.5 AND NBRW(I%) < 4.5 THEEN

CASE 18

COUNTRW4 (17} = COUNTRW4 (17} + 1

END IF

IF NBRW(I%) »= 4.5 AND NBRWI(I%) < 5.5 THEN
COUNTRWS (17} = COUNTRWS (17) + 1

END IF

IF NBRW(I%) »>= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWE (17) = COUNTRW6 (17) + 1

END IF

IF NBRW(I%} >= 6.5 AND NBRW(I%) < 7.5 THEN
COUNTRW? (17} = CCUNTRW?(17) + 1

END IF ,

IF NBRW(I%} >= 7.5 THEN
COUNTRWS (17) = COUNTRWS8{(17) + 1

END IF

SUMNOC{18) = SUMNOC(18) + NOC(I%}

SUMNBRWXNOC (18) = SUMNBRWxNOC{18) + (NBRW(I%)

SUMNBCLxNOC (18) = SUMNBCLxXNOC(18) + (NBCL(I%)

* NOC(I%))
* NOC(I%))
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"REM
REM
REM

REM
REM
REM

IF NBCL(I%) > MAXC(18) THEN
MAXC (18) = NBCL(I%)

ZLSE
MAXC(18) = MAXC(18)

END IF

TF NBRW(I%) > MAXR(1l8) THEN
MAXR (18} = NBEW(I%}

ELSE
MAXR (18} = MAXR(18)

END IF
DETERMINE COLUMN DISTRIBUTION

IF NBCL{I%) > 0 AND NEBCL(I%) < 1.% THEN
Y} o+ 1

COUNTCL1(18) = CCOUNTCL1 (18

END IF

IF NBCLI(I%) »= 1.5 AND NBCL({I%) < 2.5 THEN
COUNTCL2 (18) = COUNTCL2(18) + 1

END IF

IF NBCL{I%) »= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCL3 (18) = COUNTCL3 (18) + 1

END IF

IF NBCL(I%) =>= 3.5 AND MNBECL{I%} < 4.5 THEN
COUNTCL4 (18) = COUNTCL4 (18) + 1

END IF

IF NBCL(I%) >= 4.5 AND NBCL(I%) < 5.5 THEN
COUNTCL5(18) = COUNTCL5{(18) + 1

END IF

IF NBCL(I%) »= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLs (18) = CQUNTCLS& (18) + 1

END IF

IF NBCL({I%) »= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7{18) = COUNTCL7{18) + 1

END IF

IF NBCL{I%) >= 7.5 AND NBCLI{I%}) < 8.5 THEN
COUNTCLB(18) = COUNTCLB({1l8) + 1

END IF

IF NBCLI(I%) »= 8.5 AND NBCL{I%) < 9.5 THEN
COUNTCLO (18} = COUNTCLS(18) + 1

"END IF

IF NBCL(I%) »>= 5.5 THEN
COUNTCL1C (18) = COUNTCLLIOC(18) + 1

END IF

DETERMINE ROW DISTRIBUTION

IF NBRW{I%¥) > 0 AND NBRW(I%) <.1.5 THEN

COUNTRW1 (18) = COUNTRW1(18) + 1

END IF -

IF NBRW(I%) »= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRW2 (18) = COUNTRW2 (18) + 1
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REM
REM
REM

END IF
IF NBRWI(I%) >= 2.5 AND NBRW(I%! < 3.5 THEN

CASE 19

COUNTRW3 (18) = COUNTRW2 (18) + 1
END IF
IF NBRW(I%} »>= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (18) = COUNTRW4 (18} + 1
END IF
IF NBRW(I%) »= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS {18) = COUNTRWS{(18) + 1
END IF
IF NBRW(I%) >= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWS (18) = COUNTRW6E (18) + 1
END IF
IF NBRW(I%) == 6.5 AND NBRW{I%) < 7.5 THEN
COUNTRW7 (18) = COUNTRW7(18) + 1
END IF
IF NBRW(I%) »= 7.5 THEN
COUNTRWS {18) = COUNTRWS (18) + 1
END IF
SUMNOC (19) = SUMNOC(19) + NOCI(I%)
SUMNBRWxNOC (19) = SUMNBRWxNOC (19) + (NBRW(I%)
SUMNBCL®NCC (15) = SUMNBCLXNOGC{1S) + (NBCL(I%)
IF NBCL(I%) > MAXC(13) THEN
MAXC{19) = NBCL{I%)
ELSE
MAXC(19) = MAXC(19}
END IF
IF NBRW(I%) > MAXR(19) THEN
MAXR (19) = NBRW(I3%]
ELSE
MAXR (13) = MAXR(19)
END IF

DETERMINE CCLUMN DISTRIEBUTION

IF NBCL(I%) > 0 AND NBCL(I%} < 1.5 THEN
COUNTCL1(19} = COUNTCL1(19} + 1

END IF

IF NBCL(I%) »>= 1.% AND NBCL(I%) < 2.5 THEN

COUNTCLZ {19) = COUNTCL2{19) + 1

END IF

IF NBCL(I%) »>= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCL3 (1%} = COUNTCL3(18) + 1

END IF '

IF NBCL({I%) »>= 3.5 BAND NBCL{I%) < 4.5 THEN
COUNTCL4 (19) = COUNTCL4(19) + 1

END IF :

IF NBCL(I%) =»= 4.5 AND NBCL{I%) < 5.5 THEN
COUNTCLS (19} = COUNTCLS5{(1%) + 1

END IF

* NOC !
* NOC
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IF NBCL({I%) »>= 5.5 AND NBCL(I%) < 6.5 THEN
COUNTCLs {19} = COUNTCL5 {19} + 1

IND IF

ZIF NBCL{I%! =»= 6.5 AND NBCLI{I%) < 7.5 THEN
COUNTCLT (19) = COUNTCL7(19) + 1

END IF

IF NBCL(I%} >= 7.3 AND NBCL{I%) < 8.5 THEN
COUNTCLB (19) = COUNTCLE (19} + L

END IF

IF NBCL(I%) >= 8.5 AND NBCL(I%) <« 9.5 THEN
"7 7 COUNTCLS (19} = COUNTCL9(12) + 1L ' R

END IF
IF NBCL{I%) =»= 9.5 THEN
COQUNTCL10 {18} = COUNTCL1O(19) + 1
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM
IF NBRW(I%! > 0 AND NBRW(I%) <« 1.5 THEN
COUNTRW1 (19) = COUNTRW1(13) + 1
END IF
IF NBRW(I%) »= 1.5 AND NBRWI(I%) < 2.5 THEN
COUNTRWZ2 (132) = COUNTRWZ (1%) + 1
END IF
IF NBRW{I%) >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (19} = COUNTRWI (15} + 1
END IF
IF NBRW{I%) =>= 3.5 AND NBRW(I%} < 4.5 THEN
COUNTRW4 (12) = COUNTRW4 (192) + 1
END IF

IF NBRW(I%) >= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS5 (19} = COUNTRWS5(19) + 1

END If
IF NBRW(I%) >= 5.5 AND NBRW(I%) < &.5 THEN
COUNTRWE (19) = COUNTRWE{(1%) + 1
ZND ITF
I¥ NBEW{(I%}) >= 6.5 AND NBRW{I%) < 7.5 THEN
COUNTRW? (19) = COUNTRW7(19) + 1
END IF
IF NBRW(I%) >= 7.5 THEN
COUNTRWE (15) = COUNTRW8(19) + 1
END IF
CASE 20
SUMNOC (20) = SUMNOC (20} + NOC(I%)
SUMNBRWxNOC (20) = SUMNBRWxNOC{20) + (NBRW(I%) * NOC(I%))
SUMNBCLXNOC (20) = SUMNBCLxNOC (20) + (NBCL{I%) * NOC(I%)}
IF NBCL(I%) » MAXC{20) THEN
MAXC(20) = NBCL(I%) )
ELSE
MAXC{20) = MAXC(20)
CEND IF
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REM
REM
REM

REM
REM

REM -

IF NBRWI(I%) > MAXR(23) THEN
MAXR{(20) = NBRW(I%)

ELSE
MAXR (Z0) = MAXR (29}

END IF

DETERMINE COLUMN DISTRIBUTION

IF NBCL{I%} > O AND NBCL{I%) < 1.5 THEN
COUNTCLLI {20} = COUNTCLL{20) + 1

R ST S -

IF NBCL{I%) »= 1.5 AND NBCL({I%) < 2.5 THEN
COUNTCLZ2 (20) = COUNTCLZ2{20) + 1

END IF

IF NBCL(I%) =»>= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCL3 (2C) = COUNTCL3 (20) + 1

END IF

EF NBCL{I%) >= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 (20) = CCOUNTCL4 (20} + 1

END IF

IF NBCL(IZ%) >= 4.5 AND NBCL{I%) < 5.5 THEN
COUNTCLS (20} = COUNTCLS {20} + 1

END IF

IF NBCL{I%) >= 5.5 AND NBCL(I%) < &.5 THEN
COUNTCLE (20) = COUNTCL6 (20) + 1

END IF

IF NBCL(I%) >= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7 (20) = COUNTCL7(20) + 1

END IF

IF NBCL(I%) »>= 7.5 AND WNBCLI(I%) < 8.5 THEN
COUNTCLB (20} = COUNTCLSB (20} + 1

END IF

IF NBCL(I%) =»= 8.5 AND NBCL({I%) < 2.5 THEN
COUNTCL9(20) = COUNTCL9(20) + 1

END IF

IF NBCL{I%} >»= 9.5 THEN
COUNTCLIQ (20} = COUNTCL1GQ(2Q) + 1

END IF

DETERMINE ROW DISTRIBUTION

IF NBRW(I%) > 0 BAND NBRW(I%) < 1.5 THEN

COUNTRW1 (20} = COUNTRW1(20) + 1

END IF

IF WNBRW(I%) »>= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRW2 (20) = COUNTRWZ (20) + 1

END IF

IF NBRW(I%) >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 {20) = COUNTRW3 (20) + 1

END IF

IF NBRW({I%} =»= 3.5 AND NBRW(I%) < 4.5 THEN
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REM
REM

REM -

COUNTRW4 (20] = COUNTRW4 {(20] + 1

CASE 21

END IF
IF NBRW{I%) »>= 4.% AND NBRWI(I%) < 3.5 THEN
COUNTRWS {20) = COUNTRWS (20) + 1
END IF
IF NBRW(I%) »>= 5.5 AND NBRWI(I%) < 6.5 THEN
COUNTRWS {20} = COUNTRW6G(20) + 1
END IF
IF NBRW({I%) >= 6.5 AND NBRWI(I%) < 7.5 THEN
COUNTRW? (20) = COUNTRW7{20) + 1
END CIF . S e
I¥ NBRWI(I%] =>= 7.5 THEN
COUNTRWS (20} = COUNTRWS (20) + 1
END IF
SUMNOC (21) = SUMNOC(21} + NOC(I%)
SUMNBRWxNOC (21) = SUMNBRWxNOC (21} + (NBRW(I%)
SUMNBCLNOC (21) = SUMNBCLXNOC{21) + (NBCL(I%)
IF NBCL(I%) > MAXC(Z1l) THEN
MAXC(Z1) = NBCL(I%)
ELSE
MAXC (21) = MAXC({Z21l}
END IF
IF NBRWI(I%) > MAXR(21) THEN
MAXR{21) = NERW(I%)
ELSE
MAXR (21) = MAXR(21)
END IF

DETERMINE COLUMN DISTRIBUTION

IF NBCL{I%) > 0 AND NBCL(I%) < 1.5 THEN

COUNTCL1 (21) = COUNTCL1(21} + 1

END IF

IF NBCL(I%) »>= 1.5 AND NBCLI(I%) < 2.5 THEN
CCUNTCL2{21) = COUNTCLZ (21} + 1

END IF

IF NBCL(I%) »= 2.5 AND NBCL(I%) < 3.5 THEN
COUNTCL3 (21) = COUNTCL3(21) + 1

END IF

IF NBCL(I%) »>= 3.5 AND NBCL{I%) < 4.5 THEN
CQUNTCL4 {21) = COUNTCL4(21) + 1

END IF

IF NBCL(I%) »>= 4.5 AND NBCL{I%) < 5.5 THEN
CQUNTCLS (21) = COQUNTCLS (21} + 1

END IF

IF NBCL(I%) »>= 5.5 AND NBCLI(I%} < 6.5 THEN
COUNTCL6 (21} = COUNTCLG (21) + 1

END IF

IF NBCL(I%) »>= 6.5 AND NBCL(I%) <« 7.5 THEN
COUNTCL7 (21) = COUNTCL7{21) + 1

* NOC{I%))
* NOC(I%))
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‘REM
REM
REM

END IF

END IF

IF NBCL{I%) >= 7.5 AND NBCL{I%) < 8.5 THEN
COUNTCL8 (21) = COUNTCLZ{21) + 1

END IF

IF NBCL{(I%} »= B.5 AND NBCL(I%) < 9.5 THEN
COUNTCLS {21) = COUNTCLS(21) + 1

END IF

IF NBCLI(I%) =»= 2.5 THEN
COUNTCL1O(21) = COUNTCL10(21) + 1

DETERMINE RCOW DISTRIBUTION

IF NBRW{I%) > 0 AND NBRW(I%) < 1.5 THEN

CASE 22

COUNTRW1 (21) = COUNTRWL (21) + 1

END IF

IF NBRW(I%) »= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRW2 (21) = COUNTRW2{21) + 1

END IF

IF NBRW(I%) »= 2.5 AND NBRW(I%) < 3.5 THEN
CCUNTRW3 (21) = COUNTRW3 (21) «+ 1

END IF

IF NBRW(I%) »>= 3.5 AND NBRWI(I%) < 4.5 THEN
COUNTRW4 (21) = COUNTRW4 (21) + 1

END IF

IF NBRW(I%) »>= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (21) = COUNTRWS (21} + 1

END IF

IF NBRW(I%) »= 5.5 AND NBRW{(I%) < 6.5 THEN
CCUNTRW6G {Z1) = COUNTRWS (21} + 1

END IF

IF NBRW(I%) »= 6.5 AND NBRW(I%) < 7.5 THEN
COUNTRW7 (21) = COUNTRW7{21) + 1

END IF

IF NBRW(I%) >= 7.5 THEN
COUNTRWS {21) = COUNTRWE (21} + 1

END IF

SUMNOC (22) = SUMNOC(22) + NOCI(I%)

SUMNBRWXNOC (22) = SUMNBRWxNOC (22) + (NBRWI(I

SUMNBCLXNCC (22) = SUMNBCLXNOC{22) + (NBCL{I

IF NBCL(I%) » MAXC(22) THEN
MAXC(22) = NBCL{I%)

ELSE
MAXC (22) = MAXC(22

END IF

IF NBRW(I%) » MAXR(22) THEN
MAXR(22) = NBRW(I%)

ELSE
MAXR (22) = MAXR{22)

END IF '

g
)

od

)
)

* NOC(I%))
* NOCI(I%))
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REM
REM
REM

REM
REM
REM

CDETERMINE CCLUMN DISTRIBUTION

IF NBCLI{I%) » O AND NBCLI{I%) < 1.5 THEN
COUNTCL1I{ZZ) = COUNTCLI{22) + 1

END IF

IF NBCL({I%) »>= 1.5 AND NBCL{I%) < 2.5 THEN
COUNTCL2(Z2) = COUNTCLZ2 (22} + 1

END IF

IF NBCL(I%) »>= 2.5 AND NBCL(I%} < 3.5 THEN
COUNTCL3 (22) = CCUNTCL3 (22) -+ 1¢ +

END IF

3.5 AND NBECL{I%) < 4.5 THEN

IF NBCL({I%) »>=
COUNTCL4 (22) = COUNTCL4{22) + 1

END IF

IF NBCL(I%) »= 4.5 AND NBCL({I%) < 5.5 THEN
COUNTCLS {22) = COUNTCLS5{22) + 1

END IF

IF NBCL{I%) »>= 5.5 AND NBCL{I%) < 6.5 THEN
COUNTCLS (Z2) = COUNTCLSG (22) + 1

END IF

IF NBCL(I%) >= 6.5 AND NBCL(I%} < 7.5 THEN
COQUNTCL7 (22) = COUNTCL7 (22} + 1

END IF

IF NBCL(I%) »= 7.5 AND NBCL{I%) < 8.5 THEN
COUNTCLS (22} = COUNTCLB (22) + 1

END IF

IF NBCL(I%) >= 8.5 &AND NBCL{I%) < 9.5 THEN
COUNTCLS {22} = COUNTCLS (22} + 1

END IF

IF NBCL(I%) »= %.5 THEN
COUNTCL10{22) = COUNTCL1O(22) + 1

END IF

DETERMINE ROW DISTRIEUTION

IF NBRW{I%) > 0 AND NBRWI(I%) < 1.5 THEN
COUNTRWL (22) = COUNTRW1{22) + 1

END IF

IF NBRW(I%) >= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRWZ (22) = COUNTEWZ2 (22) + 1

END IF

IF NBRW(I%) >= 2.5 AND NBRW({I%) < 3.5 THEN
COUNTRW3 (22) = COUNTRW3 (22) + 1

END IF

IF NBRWI(I%) >= 3.5 AND NBEW(I%) < 4.5 THEN
COUNTRW4 (22) = COUNTRW4 (22} + 1

END IF

IF NBRW{(I%) >= 4.5 AND NBERW(I%) < 5.5 THEN
COUNTRWSE {22} = COUNTRWS (22) + 1

END IF )
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IF NBRW(I%) >= 5.5 AND NBRW{I%) < 5.5 THEN

COUNTRWE (22) = COUNTRWS (Z2) + 1
END TF
IF NBRW{I%) »>= 6.5 AND NBRWI(I%) < 7.5 THEN
COUNTRW7 {22) = COUNTRW7 (22} + 1
END IF
IF NBRW(I%) »= 7.5 THEN
COUNTRWS (22) = COUNTRWB (22) + 1
END IF
CASE 23
SUMNOC (Z3) = SUMNOC( 3] ¥ NOCII) o
SUMNBRWxNOC (23] = SUMNBRWxXNOC({23) + (NBRW{I%} * NOC(I%})
SUMNBCLxNOC (23 ) = SUMNBCLxNOC(23) + (NBCL{(I%! * NOC(I%})
IF NBCLI(I%) > MAXC(23) THEN
MAXC{23) = NBCL({I%)
ELSE
MAXC (23} = MAXC(23)
END IF
IF NERW(1I%) » MAXR{23) THEN
MAXR (23) = NBRW{(I%)
ELSE
MAXR{23) = MAXR(23)
END IF
REM
REM DETERMINE CCLUMN DISTRIBUTIGN
REM
IF NBCL(I%) » 0 AND NBCL(I%) < 1.5 THEN
COUNTCLL1(Z2) = COUNTCLL {23} + 1
END IF
IF NBCL(I%) »= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCLZ2 (23) = COUNTCL2 (23) + 1
END IF
IF NBCL(I%} »= 2.5 BND NBCLI{I%) < 3.5 THEN
COUNTCL3 (23) = COUNTCL3(23) + 1
END IF
IF NBCL(I%) »= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 (23) = COUNTCL4 (23} + 1
END IF
IF NBCL(I%) »= 4.5 AND NBCL({I%) < 5.5 THEN
COUNTCLS5{23) = CCUNTCLS5(23) + 1
END IF
IF NBCL{I%) »>= 5.5 AND NBCL{I%) < 6.5 THEN
COUNTCLG (23) = COUNTCLS (23) + 1
END IF
IF NBCL(I%) »= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7 (23) = COUNTCL7({23) + 1
END IF '
IF NBCL(I%) »= 7.5 AND NBCL(I%) < 8.5 THEN
COUNTCLS {23) = CCUNTCL8(23) + 1
END IF

IF NBCL(I%) =»= 8.5 AND NBCL{I%) < 9.5 THEN
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COUNTCLS{23) = COUNTCL9{(23) + 1

END IF
IF NBCL{I%}) >= 9.5 THEN
COUNTCLLO (23} = COUNTCL10{23} + 1
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM
IF NBRW(I%) > O AND NBRW(I%) < 1.5 THEN
COUNTRW1 (23) = COUNTRW1(23) + 1
"END IF T e
IF NBRW(I%) >= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRWZ (23) = COUNTRW2(23) + 1
END IF
IF NBRWI(I%) >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 {23) = COUNTRW3 (22) + 1
END IF
IF NBRW(I%) »= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (23} = COUNTRW4{23) + 1
END IF ,
IF NBRW(I%) >= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS {23} = COUNTRWS5(22) + 1
END IF
IF NBRW(I%) >= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWE (23) = COUNTRWe {23) + 1
END IF
IF NBRWI(I%) == 6.5 AND NBEW(I%) < 7.5 THEN
COUNTRWT (23) = COUNTRW7{23) + 1
END IF
IF NBRW(I%) >= 7.5 THEN
COUNTEWS (23) = COUNTRWS (23) + 1
END IF
CASE 24
SUMNOC (24) = SUMNOCI!Z4) + NOCII%)
SUMNBRWXNOC (Z4) = SUMNBRWXNCC(24) + (NBRW(I%) * NOC(I%))
SUMNBCLxNOC (24) = SUMNBCLXNOC{24) + (NBCL(I%) * NOC(I%))
IF NBCL{I%) > MAXC(24) THEN
MAXC(24) = NBCL(I%)
ELSE
MAXC (24) = MAXC(24)
END IF
TF NBRW{I%) > MAXR{24) THEN
MAXR (24) = NBRW(I%)
ELSE
MAXR (24} = MAXR(Z24)
END IF
REM ‘
REM DETERMINE COLUMN DISTRIBUTION
REM

IF NBCL(I%) > 0 AND NBCL(I%) < 1.5 THEN

COUNTCL1 (24} = COUNTCL1(24) + 1
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REM
REM
REM

END IF

IF NBCL{I%) »= 1.5 AND NBCL{I%) < 2.5 THEN
COUNTCLZ (24) = COUNTCLZ2 (24} <+ 1

END IF

IF NBCL{I%) »= 2.5 AND NBCL{I%) < 3.5 THEN
COUNTCL2 {24} = COUNTCL3 (24} + 1

END IF

IF NBCL{I%) »= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTCL4 (24) = COUNTCL4 (24) + 1

END IF

" IF NBCL(I%) 5= 4.5 AND NBCLI(I%) & 5.5 THEN

COUNTCLS (24) = COUNTCLS (24) + 1

END IF

IF NBCL(I%) >= 5.5 AND NBCL{(I%) < 6.5 THEN
COUNTCLS (24) = COUNTCLG (24) + 1

END IF

IF NBCL(I%) »>= 6.5 AND NBCLI(I%) < 7.5 THEN
COUNTCL7(24) = COUNTCL7 (24) + 1

END IF

IF NBCL(I%}) »= 7.5 BND NBCL(I%) < 8.5 THEN
COUNTCLS (24) = COUNTCLA (24) + 1

END IF

IF NBCL(I%) »= 8.5 AND NBCL{I%) < 9.5 THEN
COUNTCLS (24) = COUNTCLS (24} + 1

END IF

IF NBCL{I%) »= 5.5 THEN
COUNTCL10 {24) = COUNTCL1G(24) + 1

END IF

DETERMINE ROW DISTRIBUTION

IF NERW(I%) > 0 AND NBRW(I%) < 1.5 THEN

COUNTRW1 (24) = COUNTRW1(24) + 1

END IF

IF NBRW(I%) >= 1.5 AND NBRW{I%) <« 2.5 THEN
COUNTRW2 (24) = COUNTRW2(24) + 1

END IF

IF NBRW(I%) »= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (24} = COUNTRW3 (24) + 1

END IF

IF NBRW(I%) »= 3.5 AND NBRW(I%) < 4.5 THEN

COUNTRW4 {(24) = COUNTRW4 (24} + 1

END IF

IF NBRW(I%) »>= 4.5 AND NBRW(I%} < 5.5 THEN
COUNTRWS (24) = COUNTRW5(24) + 1

END IF

IF NBRW(I%) »>= 5.5 AND NBRW{I%) < 6.5 THEN
COUNTRWE (24) = COUNTRW&(24) + 1

END IF

IF NBRW(I%) »>= &.5 AND NERW(I%) <« 7.5 THEN
COUNTRW7 (24) = COUNTRW7({(24) + 1
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END IF
IF NBRW. 1%}
COUNTRWS (242

IF

=

END
CDSE 25
SUMNOQC (Z5)
SUMNEBRWNO

T
SUMNBCL.NOC (
)
)

25
25
IF NBCL(I%) >
MAXC 25
ELSE
MAXC (2
END IF
1F NBRW
MAXR
ELSE
MAXR (25)
END IF

5)

v

(I%)
(25}

I

REM
REM
REM

DETERMINE

vy

TOEN
CCUNTRWE (2

7.5
-

UMNOC(:S)

= SUMNBRWxNOC (2
SUMNBCLxNOC (25)

) =
MAXC{Z5]
NBCL\,%}

THEN

MAXCZ (Z25)

MAXR (25 THEN

2
NBRW (I

[EEARY]

MAXR (251

1)

+ NOC(I%

COLUMN DISTRIBUTION

+

)
5}

IF NBCL.I%) » 0 AND IIBCL(I%} < 1.
COUNTCL1{25) = CCUNTCLL(25) +

END IF '

IF NBCL(I%) »= 1.5 AND NBCLI(I%) <
COUNTCLZ2{25) = COUNTCLZ{25) +

END IF

IF NBCL(I%) »= 2.5 LND NBCL{I%) <«
COUNTCL3 (25) = COUNTCL3 (23) +

END I

IF NBCL.I%) »= 3.5 AND NBCLI(I%) «
COUNTCL4 {25) = COUNTCL4 (25) +

END IF

IF NBCL(I%) »= 4.5 =D NBCL{I%) <
COUNTCLS (25) = CCUNTCLS (23) +

END IF

IF NBCLI!I%) »= 5.5 24D NBCL(I%) «
COUNTCLE {25) = CCUNTCLS (25) +

END IF

IF NBCL(I%) »= 6.5 AND NBCL{I%) <«
COUNTCL7 (25} = COUNTCL7{25} +

END IF

IF NBECL{I%) »>= 7.5 AND NBCL(I%} <
COUNTCLS {25} = COUNTCLS (25) +

END IF

IF NBCL(I3%) »= 8.5 AND NBCL(I%) <
CCOUNTCLS (25) = COUNTCLS(25) +

END IF

IF NBCL(I%! »= 9.5 THE
COUNTCL10 (25) = COUNTCL10({25)

END IF

= 1N

1

hd

in

5.

(NBRW(I%)
{(NBCL(I%}

THEN

1928

i

THEN

THEN

THEN

THEN

THEEN

THEN

THEN

THEN

* NOC{I%))

* NCC(I

%))
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REM

REM DETERMINE RCW DISTRIEUTION
REM
IF NERW(I%) > 0 AND NEBRW(I%) < 1.5 THEN
COUNTRW1 (25) = COUNTRWL(25) + 1
END IF
IF NBRW(I%) »= 1.5 AND NBRW{(I%) < 2.5 THEN
COUNTRW2 (25) = COUNTRWZ (28) + 1
END IF
IF NBRW(I%) »>= 2.5 AND NBRW(I%) < 3.5 THEN
) " COUNTRW3 (25) = COUNTRW3 {25} + 1
END IF
IF NBEW(I%) »= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (25) = COUNTRW4 (25) + 1
END IF
IF NBRW(I%) >= 4.5 AND NBRW{I%) < 5.5 THEN
COUNTRWS (25) = COUNTRWS (25) + 1
END IF
IF NBRW(I%) »= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRW6 (25) = CCUNTRW6 (25) + 1
END IF
IF NBRW(I%) »= 6.5 AND NBRW(I%) < 7.5 THEN
COUNTRW7 (25). = COUNTRW7 (25) + 1
END IF
IF NBRWI(I%} »= 7.5 THEN
COUNTRWS {25} = COUNTEWS(25) + 1
END IF
CRSE 26
SUMNOC (26) = SUMNOC(I5) + NOC(I%)
SUMNBRWxNOC {26) = SUMNBRWxNGOC (26) + (NBRW{I%) * NOCI(I%))
SUMNECLXNOC{26) = SUMNBCLXNOC (26} + (NBCL({I%) =* NOC(I%))
IF NBCL{I%) > MAXC(26) THEN
MAXC{26) = NBCL(IZ%!
ELSE
MAXC (26) = MAXC (RS
END IF
IF NBRW(I%} MBXR (26) THEN
MAXR (26} = NBRW(I%!
ELSE
MAXR(26) = MAXR(25)
END IF
REM
REM DETERMINE COLUMN DISTRIBUTION
REM
IF NBCL(I%) > 0 AND MBCL(I%) < 1.5 THEN
COUNTCLL(26) = COUNTCLL(25) + 1
END IF
IF NBCL{I%) »= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCL2 (26) = COUNTCL2(26) + 1
END IF

IF NBCL{I%) >= 2.5 AND NBCL(I%) < 3.5 THEN
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COUMTCL3 (28) = CCUNTCL3 (26}

+

<

+ 41

<

+ 1

<

+ 1

<

+ 1

+ 1

<

+ 1

<

+ L

<
+ 1

<
+ 1

<
+ 1

<
+ 1

+ 1

-+

.5

THEN

TEEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

THEN

END IF
IF NBCL{I%) == 3.5 END NBCLI(I%)
COUNTCL1{Z5) = CCUNTCL4(26)
END IF
IF NBCL{I%) >= 4.5 LD NBCLI(I%)
COUNTCLS (Z6) = COUNTCLS (28)
END IF
IF NBCL(T%) >= 5.5 AND NBCL(I%)
COUNTCLE (26) = CCUNTCLG (26)
END IF I T
IF NBCL(I%) >= 6.5 AND NBCLI(I%)
COUNTCL7 (26} = CCUNTCL7 {26}
END IF
IF NBCL{I%) »= 7.5 AND NBCLI(I%}
COUNTCLS (26) = CQUNTCLS (26)
END IF
IF NBCL(I%) >= 8.5 AND NBCL{I%)
COUNTCL2{26) = COUNTCLS (26)
END IF
IF NBCL:!I%) >= 9.5 THEEN
COUNTCL1Q{26) = COUNTCL1O(26)
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM
IF NERW(I%) > 0 AND WBRW(I%) < 1.5 THEN
COUNTRWL1{(25) = CQUNTRWL{26)
END IF
IF NBRW(I%) >= 1.5 AND NBRW(I%)
COUNTEW2 (26) = COUNTRW2 (26)
END IF
IF NBRW(I%) »>= 2.5 AND NBRW{I%)
COUNTEW3 (25} = CCUNTRW2 (26}
END ITF
IF NERW(I%) == 2.5 END NBRWI(I%}
COUNTRW4 (26) = COUNTRW4 (26)
END IF '
IF NBRW(I%) >= 4.5 AND NBRWI{(I%)
CQUNTRW5 {26} = COUNTRWS (26)
END IF
IF NBRWI(I%) »= 5.5 AND NBRWI(I%)
COUNTRWE (26) = COUNTRWE {26)
END IF
IF NBRW(I%) >= 6.5 AND NBRW(I%}
COUNTRW7 (26} = COUNTRW7(26)
END IF '
IF NERW(I%) >= 7.5 THEN
COUNTRWB (2&) = COUNTRWB {26}
END IF
CASE 27
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REM
REM
REM

REM
REM
REM

SUMNOC (27) = SUMNOCIZ7T} - NOC(I%)
SUMNBRWXNCOC |27} = SUMNBEWxNOC(27) + (NBRW(I

SUMNBCL:NOC.2Z7) = SUMNBCL®NCC(27) + (NBCLI(I

IF NBCL{I%) » MAXC{(Z7T. TIEN
MAXCI(Z7) = NBCL({I%!

ELSE
MAXC(27) = MAXC(Z7T:

END IF

IF NBRW{(I%) > MBRXR(Z27: THEN
MAXR(Z7) = NBRW(IZ.

ELSE ST
MAXR (27} = MAXR(Z27:

END IF

DETERMINE CCLUMN DISTRIBUTION

IF NBCL(I%) > 0 AND INBCL!I%) < 1.5 THEN
COUNTCL1:Z7) = CQUNTCL1(27) + 1

END IF

IF WBCL{I%) »>= 1.3 AND MNBCLI{I%} <« 2.5 THEN
COUNTCLZ {27} = COUNTCZL2(27) + 1

END IF

IF NBCL{I%) »>= 2.5 AND [3CL(I%) < 3.5 THEN
COUNTCL3{Z7) = COUNTCL3I(27) + 1

END IF

IF NBCL(I%) »>= 3.5 AND NBCLI(I%) < 4.5 THEN
COUNTCL4 (Z7) = CCUNTCL2(27) + 1

END IF

IF NBCL{I%) =>= 4.5 AND NRBCLI(I%) < 5.% THEN
COUNTCLS (27} = COUNTCL5(27) + 1

END IF

IF NBCL{I%) =>= 5.5 AND NBCLI(I%) < 6.5 THEN
COUNTCLE {27) = COUNTCL&(27) + 1

END IF

IF NBCLI{I%) »>= .5 24D NBCL(I%) < 7.5 THEN
COUNTCLT 27} = ICUNTILT{27) + 1

END IF

IF NBCL(I%) »>= 7.5 AND N2ECL(I%) < 8.% THEN
COUNTCL8 (Z7) = COUNTCLE(27) + 1

END IF

IF NBCL({I%) >= 8.5 AND NBCL(I%) < 9.5 THEN
COUNTCLS(27) = CCOUNTCLS{(27) + 1

END IF

5 THEN

IF NBCL{I%) >
COUNTCLLOQ
END IF

= 9.
27) = COUNTCL1O{27) + 1

DETERMINE ROW DISTRIZUTION

IF NERW(I%} > O AND NBRWiI%) < 1.5 THEN
COUNTRW1(Z7) = COUNTRW1(27) + 1

* NOCI(I
* NOC{I

08 @

—
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REM
REM
REM

END 1IF
IF NBRW{I%) >= 1.5 AND NBRWI(I%) < 2.5 THEN

CASE 28

COUNTRWZ {Z27) = CCUNTRW2{(27) + 1

END IF

IF NBRWI(I%) >= 2.5 AND INBRW(I%) < 3.5 THEN
COUNTRW3 (27) = COUNTRW2(27) + 1

END IF

IF NBERW(I%) =>= 3.5 AND INBRW(I%) < 4.5 THEN
COUNTRW4 (27) = COUNTREW4 (27) + 1

END IF

IF NBRW{I%} >= 4.5 AND MNBRW(I%) < 5.5 THEN T
COUNTRWS (27} = COUNTRWS(27) + 1

END IF

IF NBRW(I%) »= 5.5 AND NBRW{I%) < 6.5 THEN
COUNTRWeE {27) = COUNTRW6(27) + 1

END IF

IF NBRW(I%) »= 6.5 AND NBRW(I%) < 7.5 THEN
COUNTRW? (27) = COUNTEW7({27)}) + 1

END IF i

IF NEBRW(I%) »= 7.5 THEN
COUNTRWE (27) = COUNTEWB(27) + 1

END IF

SUMNOC (28) = SUMNOC(Z3) - NOC(I%)

SUMNHRWXNOC (28) = SUMNBRWxNOC{28) + (NBRW(I%) * NOC(I

SUMNBCLXNOC (28) = SUMNBCLxNOC (28) + (NBCL{I%) * NOCI(I

IF NBCLI{(I%) > MAXC(Zg) THEN
MAXC{Z8) = NBCLI(I%;

ELSE
MAXC(28) = MAXC{28)

END IF

IF¥ NBERW(I%) > MAXR(Z8) THEN
MAXR (28) = NBRW(I%:

ELSE
MAXR(Z8) = MAXRI(I:

END IF

DETERMINE COLUMN DISTRIEBUTION

IF NBCL{I%) > 0 AND NBCL:I%) < 1.5 THEN
COUNTCLL(28) = COUNTCL1(28}) + 1

END IF

IF NBCL(I%) »= 1.5 AND NBCL{I%) < 2.5 THEN
COUNTCLZ (28} = COUNTCLZ2(28) + 1

END IF

IF NBCL(I%) >= 2.5 AND NBCL(I%) < 3.5 THEN
CCUNTCL2{28) = COUNTCL3(28) + 1

END IF

IF NBCL{I%) »= 3.5 AND NBCL(I%) < 4.5 THEN
COUNTEL4 (28) = COUNTCL: (28) + 1

END IF
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IF NBCL({I%}) »>= 4.% AND NBCLI{I%) < 5.5 THEN
COUNTCLS {28} = COUNTCLS{z38) + 1
END IF

IF NBCL{(I%) »= 5.5 AND NBCL{I%) <« &.5 THEN
COUNTCL6 (28} = COUNTCLE (28) + 1

END IF
IF NBCL(I%) »= 6.5 AND NBCL(I%)} < 7.5 THEN
COUNTCL7(28) = CQUNTCL7({28) + 1
END IF
IF NBCL{I%) »= 7.5 AND NBCL{I%) < 8.5 THEN
COUNTCLB (28} = COUNTCLE (28} -+ 1 S
END IF
IF NBCLI(I%) >= 8.5 AND NBCL({I%) < $.5 THEN
COUNTCLI(28) = COUNTCL3{28) + 1L
END IF
IF NBCL{I%) =»= 5.5 THEN
COQUNTCL10 (28} = COUNTCL10O(28) + 1
END IF
REM
REM DETERMINE ROW DISTRIBUTION
REM

IF NBRW(I%) > 0 AND NBRWI(I%) < 1.3 THEN
COUNTRWI1 (28} = COUNTRW1(28) + 1

END IF
IF NBRW(I%} >= 1.5 AND NBRW(I%) < 2.3 THEN
COUNTRW2 (28) = COUNTRWz2 {28) + 1
END IF
IF NBRW(I%) >= 2.5 AND NBRW(I%) < 3.5 THEN
COUNTRW3 (28} = COUNTRW3 (28) + 1
END IF
IF NBRW(I%) >= 3.5 AND NBRWI(I%) <« 4.5 THEN
COUNTRW4 (28) = COUNTRW4 (28) + 1
END IF
IF NBRW(I%) >= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (28) = COUNTRWS{28) + 1
END IF
IF NBRW(I%) >= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWE (28) = COUNTRWE (28) + 1
END IF
TF NBRW(I%) >= 6.5 AND NBRW{(I%) < 7.5 THEN
CCUNTRW7 (28) = COUNTRW7 (28) + 1
END IF
IF NBRW{I%) »= 7.5 THEN
COUNTRWS (28) = COUNTRWSB (28) + 1
END IF
CASE 29
SUMNCC (22) = SUMNCC (28) + NOC(I%)
SUMNBREWxNOC {29) = SUMNBRWxNOC (23} + (NBRW(I%) * NOC(I%))
SUMNECLxNOC (23} = SUMNBCLXNQC{29) + (NBCL(I%) * NOC(I%))
IF NBCL{I%) > MAXC(29) THEN
MAXC{29) = NBCL(I%)
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REM
. REM
REM

REM
REM
REM

ELSE

MAXC(28) = MBXC(Im)

END IF

IF NBRW{I%) > MAXR(2%) THEN
"MAXR(29) = NBRW{I%}

ELSE
MAXR (29) = MAXR (29}

END IF

~DETERMINE COLUMN DISTRIBUTION

IF NBCL{I%) > 0 AND NBCL{I%) < 1.5 THEN

COUNTCL1 (29) = COUNTCLL (29) + 1

END IF

IF NBCLI(I%) >= 1.5 AND NBCL(I%) < 2.5 THEN
COUNTCLZ (29) = COUNTCLZ2{(29) + 1

END IF

IF NBCL{I%) »= 2.5 AND MBCL(I%) <« 3.5 THEN
COUNTCL3 {22} = JOUNTCL3I(29) + 1 :

END IF

IF NBCL{I%) >= 3.5 AND MNBCL{I%) < 4.5 THEN
COUNTCL4 (29) = COUNTCL1(29) + 1

END IF

IF NBCL{I%) »= 4.5 AND NBCLI(I%) < 5.5 THEN
COUNTCLS {(29) = COUNTCLS5(2%) + 1

END IF

IF NBCL(I%) »>= 3.5 AND NBCL(I%) < 6.5 THEN
COUNTCLE (29) = COUNTCLG(29) + 1

END IF

IF NBCL(I%}) »= 6.5 AND NBCLI(I%) <« 7.5 THEN
COUNTCL7 (29) = CCUNTCL7{23%) + 1

END IF

IF NBCL{I%) =»= 7.5 AND NBCL(I%) < 8.5 THEN
COUNTCLS (22) = COUNTCLB(29) + 1

END IF

IF NBCL{I%) =»= 8.5 AND NBCL(I%) < 2.5 THEN
COUNTCL9 ({29} = COUNTCL3{29) + 1

END IF

IF NBCL({I%) =»= 9.5 THEN
COUNTCL1C (2%) = COUNTCL1Q(29) + 1

END IF.

DETERMINE ROW DISTRIBUTICN

IF NBRW(I%) > 0 AND NBRW(I%) < 1.5 THEN
COUNTRW1 (2%9) = COUNTRW1(29) + 1

END IF

IF NBRW(I%) »>= 1.5 AND NBRWI(I%) < 2.5 THEN
COUNTEWZ {29) = COUNTRWZ2{23) + 1 :

END IF ‘

IF NBRW(I%) »= 2.5 AND NBEW(I%) < 3.5 THEN
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COUNTRW3 (23) = COUNTRW3 (232) + 1
END IF

IF NBRW{I%) >= 3.5 AND N2RW(I%) < +.5 THEN
COUNTRW4 (22) = COUMNTRW4 (23) + 1

END IF

IF NBRW(I%) >= 4.5 AND NBRWI(I%) < 3.5 THEN
COUNTRWS (28) = COUNTRWS(28) + 1

END IF

IF NERW{I%) >= 5.5 AND NBRWI(I%) < &€.5 THEN
COUNTRW6E (23) = COUNTRWs (29) + 1

“END IF - - S

IF NBRW(I%¥) >= 6.5 AND NBRW(I%) < 7.5 THEN
COUNTRW7 (29) = COUNTRW? (29} + 1

END IF

IF NBRW({I%) »= 7.5 THEN
COUNTRW8 (29) = COUNTRWB{293) + 1

END IF
CASE 30
SUMNOC (3C0) = SUMNOC(3Z} - NQC{I%}
SUMNBRWXNOC (20) = SUMNBRWxNOC(30) - (NBRW({I%) * NOC(I%)}
SUMNBCLxNOC (230} = SUMNECLxNQC (30) + (NBCL({I%) * NOC(I%))
IF NBCL(I%) > MAXC(30) THEN
MAXC(3C) = NBCL(I%)
ELSE
MABXC (30} = MAXC{30)
END IF
IF NBRW(I%) > MAXR(30. THEN
MAXR(30) = NBRW(I
ELSE
MAXR (30} = MAXR (30}
END IF
REM
REM DETERMINE COLUMN SISTRIBUTION
REM
IF NBCL{I%) > 0 AND N3CL.I%) < 1.5 THEN
COUNTCL1(30) = COUNTCLL (30} + 1
END IF
IF NBCL({I%) =»= 1.5 AND NBCL(I%) < 2.5 THEEN
COUNTCLZ (3¢} = COUNTCL2{30) + 1
END IF
IF NBCL({I%) =>= 2.5 AND MNBCL{I%) < 2.5 THEN
COUNTCL3 (30) = COUNTCL3(30) + 1
END IF
IF NEBCL(I%) =>= 3.5 AND MNBCL{I%) < 4.5 THEN
COUNTCL4 (30} = COUNTCL4(30) + 1
END IF
IF NBCLI(I%) >= 4.5 AND NBCL(I%} < 5.5 THEN
COUNTCLS (30) = COUNTCLS(30) + 1
END IF

IF NBCL(I%) =»= 5.5 AND NBCL{1%) <« &.5 THEN
COUNTCLE (30} = COUNTCLS (30) + 1
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END IF

IF NBCLI(I%) »>= 6.5 AND NRECLI(I%) <« 7.5 THEN
COUNTCL7 (30) = JOUNTTLT{30) + 1

END IF

IF NBCL{I%} »= 7.5 AND NECL(I%) < 8.% THEN
COUNTCLS (30) = COQUNTCL3(30) + 1

END IF

IF NBCLI(I%) »= 8.5 AND JUBCLI(I%) <« 9.5 THEN

COUNTCLY (30} = COUNTCLZ (30) + L

END IF
IF NBCL{I%) »= 9.5 THEN i -
COUNTCL10(30} = CCUNTCL10({30) + 1L
END IF
REM
REM DETERMINE ROW DISTRIEUTICN
REM
IF NBRW{I%) > O AND NERWI{I%) < 1.5 THEN
CQUNTRWL1 (30} = COUNTEW1(30) + 1
END IF
IF NBRW(I%) »>= 1.5 AND BRW(I%) < 2.5 THEN
COUNTRW2 (3C) = COUNTRW2({30) + 1
END IF
IF NBRW(I%) >= 2.5 AND NBRWI(I%) < 2.5 THEN
COUNTRW3 (30) = COUNTRW3(30) + 1
END IF

IF NBRW(I%) >= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (30) = COUNTRW4({(30) + 1

END IF
IF NBRW(I%) »= 4.5 AND NBRW(I%) < 5.5 THEN
COUNTRWS (30) = COUNTRWS (30) + 1
END IF
IF NBRW(I%) »= 5.5 AND NBRW(I%) < 6.5 THEN
COUNTRWE (30) = COUNTRWs (30} + 1
END IF
IF NBRW{I%) >= 6.5 ZND USRW(I%) < 7.5 THEN
COUNTRW? (30) = COUNTEWT (30) + 1
END IF
IF NBRW(I%) »= 7.5 THEEIN
COUNTRWS (30) = COUNTRWE (30) + 1
END IF
CASE 31 _
SUMNOC (31) = SUMNOC({31i) - NOC(I%)
SUMNBRWxNOC {31} = SUMNBRWXNOC (31} + (NBRW(I%) * NOC(I%})
SUMNBCLXNOC (31) = SUMNBCLXNOC (31} + (NBCL(I%) * NOC(I%))
IF NBCL{I%) > MAXC (31} THEN
MAXC(31) = NBCL{I%)
ELSE ,
MAXC {31} = MAXC(31]
END IF
IF NBRW(I%) > MAXR(31, THEN
MAXR (31} = NBRW(I%)

U
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REM
REM
REM

REM
REM
REM

ELSE

MAXR(31) = MAXR{21:
END IF
DETERMINE COLUMN DISTRIBUTION

IF NBCL(I%}) > O AND NBCL'I%) < 1.5 THEN

COUNTCL1{31}) = COUNTCLL1(31) + 1

END IF

IF NBCL{I%) »= 1.5 AND NBCL(I%) < 2.5 THEN
‘COUNTCLZ {31) = COUNTCLZ (31} + 1

END IF

I¥ NBCL{I%} »>= 2.5 AND NBCL{I%) < 3.5 THEN
COUNTCL3 (31) = COUNTCL3(31) + 1

END IF

IF NBCL(I%) »= 3.9% AND NBCL(I%) < 4.5 THEN
COUNTCL4 {31) = COUNTCL:(31) + 1

END IF

IF NBCL(I%) »= 4.5 AND NBCL(I%) < 5.5 THEN
COUNTCLS5 (31) = COUNTCLZ {31} + 1

END IF

IF NBCL(I%) »= 5.5 AND NBCL{I%} < 6.5 THEN
COUNTCLE (31) = COUNTCLE(31) + 1

END IF

IF NBCL(I%) >= 6.5 AND NBCL(I%) < 7.5 THEN
COUNTCL7 (31) = COUNTCL7(31) + 1

END IF

IF NBCL{I%) >= 7.5 AND :NBCL{I%) < 8.5 THEN
COUNTCLB {31) = COUNTCLBI{31} + 1

END IF

IF NBCL(I%) »>= 8.5 AND NBCLI(I%) <« 9.5 THEN

COUNTCLS(31) = COUNTCLS(31) + 1
END IF
IF NBCL(I%) »= 9.5 THE}
COUNTCLLIC(31) = CJZUNTZLI0{31) + 1

END IF
DETERMINE ROW DISTRIZUTION

IF NBRW(I%) > 0 AND NBREW(I%} < 1.5 THEN

COUNTRW1 (31} = COUNTREW1(31) + 1

END IF

IF NBRW{I%) >= 1.5 AND NBRW(I%) < 2.5 THEN
COUNTRWZ2 (21) = COUNTRW2(31) + 1

END 1IF

IF NERW(I%) »>= 2.5 AND NBRW{I%) < 3.5 THEN
COUNTRW3 (31) = COUNTRW2(31) + 1

END IF

IF NBRW{I%) >= 3.5 AND NBRW(I%) < 4.5 THEN
COUNTRW4 (31) = COUNTRW4{31) + 1

END IF
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REM
REM
REM

IF NBRWI{I%) »>= 4.5 AND I'ZRW{I%) < .5 THEN

CASE 32

COUNTRWS (31) = CQUNTEWS(21) ~ =
END IF
IF MBRWI(I%! »= 5.5 AND NERW(I%) < 5.5 THEN
COUNTRWG (31} = COUNTRW6{31) + 1
END IF
IF NBRW{I%) »= 6.5 AND MERW(I%) < 5 THEN
COUNTRW7 (31) = COUNTRW7I(31) + 1
END IF
IF NBRW(I%) >= 7.5 THEN
COUNTRWS {31} = COUNTRYS {31) '+ L
END IF
SUMNOC {22) = SUMNOC(2Z) - NOC(I%)
SUMNBRWXNOC (32) = SUMNBEWxNOC({32) + (NBRW{I%)
SUMNBCLxNGCC {12) = SUMNECLXNOC(32) + (NBCL(I%)
"IF NRCL{I%) » MAXC(32) THEN
MAXC (32} = NBCL(I%)
ELSE
MAXC {22} = MAXC(32)
END IF
IF NBRWI(I%) » MAXR(32) THEN
MAXR (33} = NEBRW(I%)
ELSE
MAXR (32) = MAXR (32!
END IF

DETERMINE COLUMN DISTRIBUTION

IF NBCL(I%) > 0 AND NBCL:!I%} < 1.5 THEN

COUNTCL1 (22) = COUNTCL1(32) + 1

END IF

IF NBCL{I%) >= 1.5 AND IIBCL{I%) < 2.5 THEN
COUNTCLZ {32) = COUNTCLZ (32) + 1L

END IF

IF NBCL{I%) == 2.5 AND IBCL(I%) < 2.5 THEN
COUNTCL3 (32} = COUNTCL3I(32) + 1

END IF

IF NBCL{I%}) »>= 3.5 AND NBCLI{I%) =< 4.5 THEN
COUNTCL4 (32} = COUNTCL4 (32} + 1

END IF

IF NBCL(I%) >= 4.5 AND NBCL(I%) < 5.5 THEN
COUNTCLS5 (32) = COUNTCLS5{22) + 1

END IF

IF NBCL({I%) »= 5.5 AND NBCL(I%) < 6.5 THEN
CQUNTCLE (32) = COUNTCLE (32) + 1

END IF

IF NBCL(I%) »= 6.5 AND MNBCL({I%) < 7.5 THEN
COUNTCL7 {32} = COUNTCLT(32) + 1

END IF

IF NBCL(I%) »= 7.5 AND NBCL(I%) < 8.5 THEN

* NOC(I%}))
* NOC(I%))
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COUNTCLB{32) = COUNTZLS(3Z2) ~ 1

END IF
IF NBCL(I%}) »>= 8.5 AND NZ2CL{I%) < 5.3 THEN
COUNTCLO9 (32) = COUNTCL3(32) - %
END IF
IF NBCL({I%) »= 9.5 THEM
COUNTCL1O(32) = CQOUNTCLLIO(32) + 1
END IF
REM
REM DETERMINE RCW DISTRIBUTIZN
REM oL —
IF NERW{I%) > 0 AND NBRW(I%) < 1.5 THEN
COUNTRW1 (32} = COUNTBH1(32} + 1
END IF
IF NBRW(I%) >= 1.5 AND BRWI(I%) <« 2.5 THEN
COUNTRW2 (32) = COUNT=2W2(32) + 1
END IF
IF NBRW(I%) »>= 2.5 AND 2RWI(I%) < 3,5 THEN
COUNTRW3 {3Z) = COUNT=W3(32) - %
END IF
IF NBRW(I%) =>= 3.5 AND I3RW(I%) < 4.5 THEN
COUNTRW4 {3 2) = COUNTFW4 (32) + 1
END IF
IF NBRW(I%) >= 4.5 AND UBRW(I%) < 5.5 THEN
COUNTRWS (32} = COUNTEWS(32) + 1
END IF
IF NBRW(I%} >= 5.5 AND BRWI(I%) < 6.5 THEN
COQUNTRWE (32) = COUNT2WE(32) + 1
END IF
IF NERW(I%) >= 6.5 AND BRW(I%) <« 7.5 THEN
COUNTRW7 (32) = COUNTRW7(32) + 1
END IF
IF NBRW(I%) >= 7.5 THEN
COUNTRWB (32} = COUNTEW8(32) + 1
END IF
END SELECT
END SUE

SUB CLASSIFY
IF FLAVG(I%) < 100 THEN
IF FWAVG(I%) < 26 THEN NUM = 1
IF FWAVG(I%) »>= 26 AND FWAYG(I%) < 35 THEN NUM
IF FWAVG(I%) >= 3% AND FWAVG(I%} <= 54 THEN NUM
%)

IF FWAVGI(I > 54 THEN NUM = 4

END IF

IP FLAVG(I%) >= 100 AND FLAVG{I%) <= 174 THEN
IF FWAVG{I%) < 26 THEN NUM = S
IF FWAVG(I%) >= 26 AND FWAVG(I%) < 35 THEN NUM
IF FWAVG(I%) >= 35 AND FWAVG(I%) <= %4 THEN NUM
IF FWAVG(I%) » 54 THEN NUM = 8

END IF

2

5

3

.
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IF FLAVG(I%) > 174 AND FLAVG(I%} <= 194 THEN
IF FWAVG(I%) < 26 THEN /UM = 3
1F FWAVG(I%) >= 26 AND =WAVG{I%) < 35 THEN NUM =
IF FWAVG(I%) >= 35 AND SWAVG(I%) <= 54 THEN NUM =
IF FWAVG(I%) > 5S4 THEN UM = -2

END IF

IF FLAVG(I%) > 194 AND FLAVG(I3) <= 159 THEN
IF FWAVG{I%) < 26 THEN UM = 13
IF FWAVG(I%) »= 26 AND TWAVG(I%) < 35 THEN NUM =
IF FWAVG(I%) »= 35 AND SWAVG(I%) <= 54 THEN NUM =
IF FWAVG{I%} > 5S4 THEN UM = 16 S

END IF

IF FLAVG(I%) > 199 AND FLEVG(I3) <= 259 THEN
IF FWAVG(I%) < 26 THEN YNUM = 17
IF FWAVG(I%) »= 26 AND TWAVG(I%) < 35 THEN NUM =
IF FWAVG(I%) >= 35 AND SWAVG(I%) <= 54 THEN NUM =
IF FWAVG(I%) > 54 THEN UM = 20

END IF

IF FLAVG(I%) > 259 AND FLAG{I%) <= 289 THEN
IF FWAVG(I%) < 26 THEN 'TM = 21
IF FWAVG(I%) »>= 26 AND TWAVG(I%) < 35 THEN NUM =
IF FWAVG(I%) »= 35 AND ZWAVGI(I%) <= 54 THEN NUM =
IF FWAVG(I%) > 54 THEN 7™M = 24

END IF

IF FLAVG{I%) > 289 AND FLAVG(I%) <= 300 THEN
IF FWAVG(I%) < 26 THEN /UM = 25
IF FWAVG{(I%) »= 26 AND ZWAVG(I%) < 35 THEN NUM =
IF FWAVG(I%) >= 35 AND ©WAVG(I%) <= 54 THEN NUM =
IF FWAVG(I%) > 54 THEN M = 28

END IF

IF FLAVG(I%) > 300 THEN
IF FWAVG(I%) < 26 THEN NUM = 29
IF FWAVG(L%) >= 26 AND FY¥AVG(I%) < 35 THEN NUM =
IF FWAVG(I%) >= 35 AND =WAVA(I%) <= 54 THEN NUM =
IF FWAVG(I%) > 54 THEN oM = 32

END IF

END SUB
SUB CLASSIFY2

IF FLAVG(N%) < 100 THEN
IF FWAVG(N%) < 26 THEN UMBR = L
IF FWAVG(N%) >= 26 AND FWAVG(N%) < 35 THEN NUMER
IF FWAVG(N%) >= 35 AND FWAVG(N%) <= 54 THEN NUMBR
IF FWAVG(N%) > 34 THEN NUMBR = 4

END IF

IF FLAVG(N%) >= 100 AND FLAVG(N%) <= 174 THEN
IF FWAVG(N%) < 26 THEN :JUMBR = 5
IF FWAVG(N%) >= 26 AND TWAVG(N%) <« 35 THEN NUMER

} >= 35 AND WAVG(N%) <= 54 THEN NUMBR
1 8

IF FWAVG (N%
IF FWAVG (N%
END IF

> 54 THEN XUMBR =

10
il

i8
19

22
23

26
27

30
31

= 2

—

= 0
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IF FLAVG(N%) > 174 AND FLAVG(N%) <=
IF FWAVGI{N%) < 26 THEN JUMBER = 3
IF FWAVG(N%) »>= 26 AND FWAVGIN%) < 15 THEN NUMER = 10
IF FWAVG(N%) »>= 35 AND TWAVGIN%) <= 54 THEN NUMBR = 11
IF FWAVG (N%) > 54 THEN NUMBR = 12
END IF
IF FLAVG (N%) > 194 AND FLAVGI(N%) <= 159 THEN
IF FWAVG({N%) < 26 THEN NUMBR = 13
IF FWAVG(N%) >= 26 AND TWAVGI(N%) < 35 THEN NUMBR = 14
IF FWAVG(N%) >= 35 AND TWAVGI(N%) <= 54 THEN NUMBR = 15
IF FWAVGE(N%) > 54 THEN NUMBR = 1§ : . S
END IF _
IF FLAVG(N%) > 19% AND FLAVGIN%) <= 259 THEN
IF FWAVG(N%) < 25 THEN NUMBR = 17
IF FWAVG(N%) >= 26 AND TWAVGI(N%) < 35 THEN NUMBR = 18
IF FWAVG(N%) == 35 AND ~4AVG(V%} <= 54 THEN NUMBR = 19
IF FWAVG(N3) > S4 THEN “NUMBR = 20
END IF
IF FLAVGI(N%) > 259 AND FLAVG(N%) <= 289 THEN
IF FWAVGI(N%) < 26 THEN NUMBR = 21
IF FWAVG(N%) »= 26 AND TWAVGIN%) < 35 THEN NUMBR = 22
IF FWAVGI(N%) »= 35 AND FYUAVGI{N%) <= 54 THEN NUMBR = 23
IF FWAVGI(N%) = 54 THEN NUMBR = 24
END IF
IF FLAVG(N%) > 289% AND FLAVG(N%) <= 300 THEN
IF FWAVG(N%) < 26 THEN NUMBR = 25
IF FWAVGI(N%) »>= 26 AND FYAVG(N%) < 35 THEN NUMBR = 26
IF FWAVG(N%) >= 35 AND FLAVGIN%) <= 54 THEN NUMBR = 27
IF FWAVG(N%) > 54 THEN NUMBE = 28
END IF
IF FLAVG(N%) > 300 THEN
IF FWAVG(N%) < 26 THEN NUMBR = 29
IF FWAVG(N%) == 26 AND FWAVG(N%) < 35 THEN NUMBR = 30
IF FWAVG(N%) >= 35 AND FWAV3Z{N%} <= 54 THEN NUMBR = 31
IF FWAVGI(NS) > 54 THEN NUMZR = 32
END IF
END SUB
SUB DEVIATION
SELECT CASE NUMBR
CASE 1 _
DEVNUMR (1) = DEVNUMR{1) - (NBRW{N%) - CATAVGR{1l)) *
DEVNUMC{1) = DEVNUMC (1) - (NBCL(N%) - CATAVGC(1)) *
CASE 2
DEVNUMR (2] = DEVNUMR{(Z) - (NBRW(N%} - CATAVGR(2)) ~
DEVNUMC (2} = DEVNUMC{Z) - (NBCL(N%) - CATAVGC(2)) ~*
CASE 32
DEVNUME (3) = DEVNUMR (3} -+ (NBRW(N%) - CATAVGR(3)) ~
DEVNUMC (2) = DEVNIMC{3) -+ (NBCL(N%) - CATAVGC{3}) ~
CBASE 4
DEVNUMR (4} = DEVNUMR ()} - (NBRWI(N%) - CATAVGR(4)) *

134 THEN
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DEVNUMC {4}
CRSE 5
DEVNUMR {5)
DEVNUMC {5
CASE &
DEVNUMR (&)
DEVNUMC (6)
CASE 7
DEVNUMR { 7)
DEVNUMC (7)
CASE 8
DEVNUMR (8)
DEVNUMC (8)
CASE 9
DEVNUMR {9}
DEVNUMC (9)
CASE 10
DEVNUMR (10}
DEVNUMC (10}
CASE 11
DEVNUMR (11)
DEVNUMC (11)
CASE 12
DEVNUMR {12}
DEVNUMC (12}
CASE 13
DEVNUMR {13)
DEVNUMC (13)
CASE 14
DEVNUMR (14}
DEVNUMC (14)
CASE 15
DEVNUMR (15}
DEVNUMC (15)
CASE 16
DEVNUMR (16}
DEVNUMC (16 )
CASE 17
DEVNUMR (17)
DEVNUMC (17}
CASE 18
DEVNUMR (18)
DEVNUMC (18}
CASE 19
DEVNUMR (19)
DEVNUMC (19}
CASE 20
DEVNUMR {20)
DEVNUMC (20)
CASE 21
DEVNUMR (21)

DEVNUIMR

DEVNUMC (<) -

DEVNUMR (5 -
=)

DEVNUMC (2]

= DEVNUMR (=} -
DEVNUMC {2} -

DEVNUMR (7)) -
DEVNUMC {7) -

DEVNUMRE (
DEVINUMC (!

T

Lo

DEVNUMR (&) -
_T} —

DEVNUMC {

DEVNUMR 19
DEVNGAZ 10

DEVNUMR {11:
DEVNUMC "11;

DEVNUMR (12"
DEVNUMC (12,

DEVNUMR (13)
DEVNUIIC (13}

DEVNUMR {14
DEVNIEAC "14}

DEVNUMR (15)
DEVNWAC 13

DEVNUAR (15
DEVNWRAC 16

DEVNUMR (17)
DEVNUMC {17}

DEVNUIMR (18]
DEVNUMC < 18)

DEVNUMR {19}
DEVNUMC {19}
20

0
oy

{
DEVNUMC {

DEVNUME (21)

) +

) ha

NBCL (N%) -

NBRW (N%) -
:NBCL (N%) -

NBRW (N%} -
{WBCL (N%) -

(NBRW (N%) -
(NBCL (N%) -

(NBRW (N%} -
(NBCL (N%) -

{NBRW (M%) -
(NBCL (N%) -

- {NBRW(N%)
+ [(NBCL{N%)

+ (NBRW(N%)
+~ (NBCL (N%)

+ (NBRW{N%}
+ (NBCL{(N%}

+ (NBRW (N%)
+ (NBCL (N%)

+ (NBRW (N%)

+ (NBCL{N%!
+ (NBRW{N¥%)
+ (NBCL(N%)
+ (NBRW{N%)
+ (NBCL(N%}

(NBRW (N%)

{NBCL (N%)
+ (NBRWI(N%)
+ (NBCL(N%)
+ (NBRW (N%)
+ (NBCL (N%)

(NBRW (N%)

{(NBCL (N%)
+ (NBRW (N%)

CATAVGC (7))

CATAVGC({4)) *

CATAVGR(5))
CATAVCEC (5) )

CATAVGR(8))
CATAVGC{6})

CATAVGR (7))
CATAVGR (B) )}
CATAVGC (8))

CATAVGR {9} )
CATAVGC(9)}

- CATAVGRI{10))

- CATAVGC (10))

- CATAVGRI(11))
- CATAVGC(11})

- CATAVGR{12))

- CATAVGC{12))

- CATAVGR(13))
- CATAVGC(13))

- CATAVGR (14))
- CATAVGC{14))

- CATAVGR(15))
- CATAVGCI(13))

- CATAVGR{18))
- CATAVGC(16))

- CATAVGE(17))
- CATAVGEC{(17))

- CATAVGR{18))
- CATAVGC(18))

- CATAVGR(19))
- CATAVGC(19})}

- CATAVGR(20))
- CATAVGC(20})

- CATAVGR({21))

tJ

[

J

[ ]

[
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DEVNUMC (21)
CASE 22Z
DEVNUMR {22)
DEVNUMC(Z2)
CASE 2
DEVNUMR (23)
DEVNUMC (23}
CASE 24
DEVNUMR (24)
DEVNUMC (24)
CASE 2%
DEVNUMR (25}
DEVNUMC (25)
CRSE 26
DEVNUME (286}
DEVNUMC (26)
CASE 27
DEVNUMR (27)
DEVNUMC (27)
CASE 28
DEVNUMR {28)
DEVNUMC (28}
CASE 29
DEVNUMR (29)
DEVNUMC {23}
CASE 30
DEVNUMR (30)
DEVNUMC {30)
CASE 21
DEVNUMR (31}
DEVNUMC {21}
CASE 32
DEVNUMR (32)
DEVNUMC (32)
END SELECT
END SUB
SUE DIVBY1
NBCL(I%) = NB{I%)
FWAVG(I%) = FW(I%)
NBRW(I%) = 1
END S5UB
SUB DIVBY2
NBCL({I%) = (NB(I%
FWAVG{I%) = FW({I%
NBRWI(I%) = 2
END SUB
SUB DIVBY3
NBCL(I%) = (NB{I%)

DEVNULIC

DEVNUME -
DEVNULMC !

DEVINUMR !
DEVNULC

DEVNUMR (24

DEVNUMC (2

DEVNUME °
DEVNUTMC

DEVNUMER (28

DEVNUMC ' 2

DEVNIMR |
DEVNUIAZ

DEVNUMR 28
DEVNUMC "2

DEVNUMR. -
DEVNUMC .

DEVNUMR :
DEVNUMC !

DEVNUNE. {
DEVNUMC .

DEVNULE .
DEVNUL T

/3

(NBCL {N%)

{NBRW {N% )
(NBCL (N%)

{NBRW (N¥%)
(NBCL (N%)

{NBRW (N%)
(NBCL {N¥%)

(NBRW {N¥%)
(NBCL (N% !

(NERW (N%)
{NBCL (N%)

(NBRW (N%)
{(NBCL (N%)

(NBRW (N%)
{(NBCL {N%)

{NBRW (N%)
(NBCL (N%)
{NBRW (N%)
(NBCL (N%)

{NBRW (N%)
(NBCL {N%)

CATAVGC (21} }

CATAVGR{22))
CATAVGC (22} )

CATAVGR(23))
CATAVGC{23) }

CATAVGR {24)

)
CATAVGC (24) )

CATAVGR {25} )
CATAVGC(25))

CATAVGR (26) )
CATAVGC (26))

CATAVGR(27)}
CATAVGC{27) ]

CATAVGR (28} }
CATAVGC(28) )

CATAVGR (29) )
CATAVGC(23) )

CATAVGR{20) )
CATAVGEC (30})

CATAVGR (31} )
CATAVGC (31) )

CATAVGR {32)}
CATAVGEC(32))

]

[V ]

SO I %]

[

Barge Traffic

219




[

b
!

FWAVG(I%) = FW(I

NBRW(I%) = 3

END SUB

SUB DIVBY4
NBCL(I%) = (NB(I%}
FWAVG (I%) = FW(I%)
NBRW(I%) = 4

END SUB

SUB DIVBYS )
NBCL(I%) = (NB(I%)
FWAVG (I%) = FW(I%)
NBRW(I%) = &

END SUB

SUB DIVBYE
NBCL(I%) = (NB(I%)
FWAVG (I%) = FW(I%)
NBRW(I%) = &

END SUB

SUB DIVBY7
NBCL{I%} = (NB(I%}
FWAVG (I%) = FW(I%)
NBRWI(I%) = 7

END SUB

SUB LABEL
IF M% = 1 THEN PRINT
IF M% = 2 THEN PRINT
IF M% = 3 THEN PRINT
IF M¥ = 4 THEN PRINT
IF M¥ = 5 THEN PRINT
IF M% = 6 THEN PRINT
iF M¥ = 7 THEN PRINT
IF M% = 8 THEN PRINT

o O

N

[\8]

[ o

N

I 4E 4E E 3F

=)

a8

b

CTRET TS

IF M$¥ = 9 THEN PRINT
IF M¥ = 10 THEN PRINT
IF M%¥ = 11 THEN PRINT
IF M%¥ = 12 THEN PRINT
IF M¥ = 132 THEN PFRINT
IF M¥ = 14 THEN PRINT
IF M%¥ = 15 THEN ERINT
IF M%¥ = 16 THEN PRINT
IF M$ = 17 THEN PRINT
IF M%¥ = 18 THEN PRINT
IF M%¥ = 19 THEN PRINT
IF M% = 20 THEN PRINT
IF M%¥ = 21 THEN PRINT
IF M¥ = 22 THEN PRINT

NN NN -

3F 3F 4F 3 3o
[ASIEE SN S BN NI S NI S S

1k I I IR I AR FE I

)
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IF M¥ = 23 THEN PRINT #2Z, TECYM
IF M% = Z4 THEN PRINT #2, FD) Y
IF M% = 25 THEEN PRINT 72, ' 3a)*":
IF M% = Z& THEN PRINT #2, GBr
IF M¥ = 27 THEN PRINT =z, " 'GC}";
IF M¥ = 28 THEN PRINT #2, " GD}"“;
IF M¥ = 29 THEN PRINT #2, " ‘HA)";
IF M¥ = 30 THEN PRINT {2, " /HB)";
IF M¥ = 31 THEN PRINT #2, HCY " ;
IF M%¥ = 32 THEN PRINT =2 OOHDY
END SUB ' A }

SUR MESSAGE
LINE (225, 270)~1{410, 350), 2, B8

COLOR 11
LOCATE 18, 33: PRINT "Inpuc complete.’
COLOR 14
LOCATE 20, 33: PRINT "Please wait for"
LOCATE 21, 2353: PRINT "computations..."
COLOR 15

END SUB

SUB RESULTS

CLS
LINE (80, 175)-({560, 245)., 3, B

COLOR 12

LOCATE 13, 38: PRINT "FINISHED:!"

COLOR 15

LOCATE 14, 20: PRINT "The rasults have been saved in ";

COLOR 11

PRINT FILECS

COLQR 15

P e} I N T # 2 ,
UE SR X E A& R R E R EEEREEEEEEEESEREBEESEEEREES EE ST FEREEE-XE EE R EE EE ETETEE EEEEEE EE ¥ X
PR K Rl

PRINT #2, "*"; SPC(l6):; ERIVERS; " RIVER, MILEMARKER DESIGNATION:';
MILE; TAB(78}, "=*»

PRINT #2, "*"; SpC(33); DATES; TAB(75); "*"

PRINT #2, "**, SpC(34); TIMES; TAB(75); "+*"

D R I N T # 2 )
|1*i*********i’*******-ﬁ-**_*******i—*****************************************
* ek EN .

PRINT #2,

PRINT #2, " CATEGORY"; TAB(1l6); "AVERAGE NUMBER OF"; TAB(36); "COLUMN";
TAB{48); "AVERAGE NUMBER CF"; TAB(70); "ROW"

PRINT #2, TAB(l6), "BARGES N COLUMN"; TAB(36); "MAXIMUM"; TAB(48);
"BARGES IN THE ROWY"; TAB{68); "MAXIMUM"

PRINT #2, TAB(1l6); "{AVERAGE NUMBER OF"; TAB(48); " (AVERAGE NUMBER QF"

PRINT #2, TAB(1l6); "BARGES IN COLUMN"; TAR(48); "BARGES IN THE ROW"

PRINT #2, TAB(16); "PLUS 2 STD DEVs)"; TAB(48); "PLUS 2 STD DEVs)"

PRINT #2,
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FOR M% = 1 TO 32

IF M%¥ = 5 THEN PRINT #Z

IF M%¥ = 9 THEN PRINT #2,

IF M% = 13 THEN PRINT #2,

IF M% = 17 THEN PRINT #2,

IF M% = 21 THEN PRINT #2,

IF M¥ = 25 THEN PRINT #2,

IF M¥ = 29 THEN PRINT =2,

PRINT #2, USING "##%#"; TAB(2); M%;

CALL LABEL
PRINT #2, USING "##. ####"; TAB(16); CATAVGC (M%),
PRINT #2, TAB(24}; " (v
PRINT #2, USING "##.####"; TAB(25); (CATAVGC (M%) + STDCZ (M%)) ;
PRINT #2, TAB{32); "};
PRINT #2, USING "##.####%"; TAB(36); MAXC(M%);
IF MAXC(M%) < (CATAVGC (M%) + STDC2(M%)) THEN
PRINT 42, "=v;
END IF
PRINT #2, USING "##_ #g##"; TAB(48); CATAVGRI(MS%);
PRINT #2, TAB(S56}; "(":
PRINT #2, USING "&#. #%##"; TAB(57); (CATAVGR(M%) + STDR2 (M%)} ;
PRINT #2, TAB{64); ")";
PRINT 42, USING "#.###%"; TAB(68), MAXR(M%);
IF MAXR (M%) < (CATAVGR (M%) + STDR2(M%)) THEN
PRINT #2, "*n"

ELSE
PRINT #2, "
END IF
NEXT M%
REM
REM PRINT TG DISTRIBUTION FILE
REM
BRINT #£3,
FOR P% = 1 TO 212
PRINT #3, P%; ",":; COUNTCLL{(P%); “,"; COUNTCL2(P%); ",";
COUNTCL3 (P%) ; ","; COUNTCL4{PB%), ","; COUNTCLS (P%); ",";
PRINT #3, COUNTCLS (BE%); ","; COUNTCL7(P%); ","; COUNTCLB{(F%); ",";
COUNTCLO (P%); ","; COUNTCL1O (P%)
NEXT P%
PRINT #3,
FOR R% = 1 TO 32 _ -
PRINT #3, R%; *,"; COUNTRWL(R%}; ","; COUNTRWZ(R%); ",";
COUNTRW3 (R%); ","; COUNTRW4 (R%); °,";
PRINT #3, COUNTRW5(R%); ","; COUNTRWE (R%); ","; COUNTRW7(R%); ", ,";
COUNTRWS (R%)
NEXT R%
END SUB
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ArpEnDIX D: Barce CoLumn anp
Row Count Ourrur

NOTE: The first letter in parenthesis is the length of barge designation, as found
in Table 6.1, and the second letter is the width of barge designation, as
found in Table 6.2. The "*" indicates that the maximum number of
barges in a column or row encountered for the flotilla category is less than

the average plus two standard deviations number of barges.
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x JHIO RIVER. MILEMARKER DESIGMATION: 341 *

R e e L e R e ke

CATEGORY SVERAGE NUMBER OF  COLUMN SVERAGE NUMBER OF ROW

SARGES IN COLUMN MAX THMUM JARGES IN THE ROW  MAXIMUM
{AVERAGE NUMBER OF (AVERAGE MUMBER OF
BARGES 1N COLUMN BARGES [N THE ROW
PLUS 2 STD DEVs) PLUS 2 S7D DEVs)
L (AA) 3.0000 ¢ 0.0000) 3.0000 0.6000 ¢ 3.0000)  ©.0008
Z (AB) 0.0600 ¢ 00009 - .0000 ©9.0000 ¢ 0000y © 0.0000 ' o
3 (AD) 4.3750 ( 7 3105) 70000 1.6250 ¢ 3.4573)  1.0000*
4 (AD) 0.0000 ¢ 5.0000) 1.0000 0.0000 C 2.6G000)  0.0000
5 (BA) 1.0000 ¢ i.0000) 1.0009 1.0080 ¢ Z.0000% 1.0000
6 (BB) 1.3333 ( 2.3874) 2.0000* 1.0000 ¢ 1.0000)  1.0€00
7 (BC) 4.1338 ( /7.8650) 3.0000 1.g479 { Z 4740y  2.0000%
8 (BD} 5.6250 (11.4813) a.0000* 1.7500 ¢ 2.7500)  Z2.C00c*
3 (C8) 4.0000 ¢ © 0000 .0060 5.0000 ¢ Z.0000)  2.00C0
10 (C0) 3.2284 ( 19547) 2.3000 L8704 ( 27815y 3.0000
11 (€ 3.7500 ( 5.7500) 5.0000* L.2500 € £.2500)  2.0000*
12 (DB 2.5000 ( 5.443%) 4 3000~ 15000 ¢ Z sh47)  2.0000*
13 (DT} 4.45098 ( 5.3880) 5.5000 2.7504 ( 243503  3.0000*
14 (bD) 0.0800 ¢ 0.0000) 9.0000 2.0000 ( 0.9000)  G.0000C
15 (EA) 5.0000 ¢ 5.0000) 3.0000 1.5000 ¢ 2.9142)  2.0000*
16 (£8) 2.5000 ¢ =.4439) 4.0000* 1.5000 ¢ Z.6547)  2.0000%
17 (EQ) 4.4609 ¢ 5.3880) 5.5000 2.7504 ( 5.4350)  3.0000*
18 (ED) 1.6667 { 2.8214) 2.0000* 1.0002 ¢ 1.0000) 1.0Q00
15 (FC) 3.2655 ( 4.5572) 4.5000* 2.3099 {( 3.26%4)  3.0000*
20 (FDY 2.7500 ( 4.6649) 4. 0000* 1.0000 ¢ 1.00003  1.0C0Q
21 (G0) 3.3167 ( 1.8857) 4 0000* 1.09412 (07482 3.0000
22 (6 J.0000 ¢ J.0000) 3.0000 3.0000 ¢ Z.2000)  3.0000
23 (HC) 1.8115  2.1802) 2.5000 L6397 ¢ 26566 3.0000
24 (HD) 1.5000 ( 2.9142) 2.0000* 1.0000 ¢ 1.00003 1.0C00
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OHIO RIVER. MILEMARKER DESIGNATION: 426

k.

R E o L e e e d E s ke

CATEGORY

(AA}

(AC)
{AD)

B o N

[@a]

(BA)
(BB
(e)
(DY

M ~i O

2 (C8)
10 (Ch
HIR eI

12 (DB)
13 (DC)
14 (0O

15 (EA)
i6 (EB)
17 (EQ)
8 (£D

19 (FO
20 (FY

oL (GO
ECARQEI))

23 (HC)
24 (HD)

“(AB) -

AVERAGE NUMBER OF
BARGES IN COLUMN

{AVERAGE NUMBER OF

BARGES [N COLUMN
PLUS 2 STD DEVs)

o OO

On £ U [an 20 &% B [ I I P

O o @

<3 L

[a™]

.0000
.0000
.4000
.0000

.Qco0
3333
4219
.2500

.0000
. 3430
G000

0000
.5837
.0000

.¢aea
.0060
. 5837
.0000

3537
0000

.3884
.0000

.0000
.66b7

o~

oy

[am= RS BN & Y en oyt [ 2N S B R el O U1 Ul [ T o B i I )

g

G000
0000
5473
- 0000)

.0000)
4415)
8171
L5099

elthirh]
(1078}
.0000)

4000
.3813)
.0000)

.00003
.4oeoy
.3813)
.0000)

6113

0.000M

e

[su)

[ ]

.0127)
G000

.2295)
.8214)

SSLUMN
“AKIMUM

[

g r—

i

[SEEI | R

o b e

[GLIED NN}

2000

20060
-0000*
.0000

0000
0000+
.5000

1000*

0000

2000
0000

0000

3000
.00c0

.0a00
G000
.5000
L0500

4.5000*

0000

J000*

- 3000

[N N

5000
-2000*

~VERAGE HUMBER OF

3ARGES 1N THE ROW
{AVERAGE NUMBER OF
JARGES IN THE ROW

PLUS 2 5TD DEVS)

3

L]

[ I A B

0.

.4aeo

©J.0000

2000
.0000

.0000
.6667
7188

1.2500

.0aae
.5688
.Q00¢

0000
8274
.0000

.0000
0000
8274
.0Q00

3159
0000

1.9876

J.0000

L7176
1.0000

o~ e ey e

o~

[ 0 T e

[+ 2

(]

Lame i O YU e | ™ L} o -

Lo

[ ]

L3NS

(Sl ]

[OUT Db N I S

.00007
.00007
1944
0000

00005
.7208)
.4995)

25000

-0000)
4667
((000)

.0000)
.46823
.0000)

0000y
.000%)
.4682)
0000

34073
.ao00)

.7581)
00009

.7621)
.0000)

ROW
MAX TMUM

.0000
0000
.0000*
.0000

- o T I e

.0000

.0oo0=
.0000*
.0000*

(AN I AT Lo B s

famr)

0000
.0000
0000

[ R )

—

.0000
.0000*
.0000

[ I %

.0000
0600
.0000*
0000

s BN 5 R 'Y

[o%)

.0oeo*
0.0000

(%)

4000
0000

St}

3.0000
1.0000
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OHIO RIVER. MILEMARKER DESIGNATION: 531

B e e T e o S e e s e e

-

CATEGORY

PRIV -

O~ h N

21
22

23
24

{AA)

(ABY-

{80)
(A

(BA)
(BB)
(80)
{BD)

(€8
(COY
(!

{[B)
(0C)
(o

(EA)
(EB)
(EC)
(ED)

{FC)
(FD)

{GC)
(GD)

{HC)
(HD?

SVERAGE NUMBER 0OF
3ARGES [N COLUMN

{AVERAGE NUMBER OF

3ARGES [N COLUMN
PLUS 2 STD BEVS)

poa

o 4 O

UV D

(SSRGS

.0000
.¢0eo
0000
.5000

0000
3333
1820
.5556

0060
7500
6667

0000

4.4737

(-]

) e b

.0cqa

.0000
.0080
4737
.0000

1248
0000

6713
1.5000

.9765
.2500

(6.
4
(22.
25.

g

(

(
{
(
(

G U

1

[SSENe g ]

LR RN S e o] o U

O

00003

to0oy

9615)
88483

L0000
.6427)
.0897)
.7582)

.0000)
4382}
.8214)

L0000
L3150
.0000)

.0000)
0000
31503
.0080)

3374
L0000

95103
.5000)

.1608)
9571)

SOLUMN

i

SR R

S

(&)}

[SP I )

EE N R 3 Uoe

=

X TMUM

0000

.ogoe-
.pooo*
.2000*

0000
.000C*
0000
5000*

0000

5000
.0000*

1.0000
5000
.0000

.0000
.0000
5000
-0000*

.5000
.00Q0

4000

© 5000

.G6&7
1.5000*

AVERAGE NUMBER OF

3ARGES IN THE ROW
"AVERAGE NUMBER OF
3ARGES IN THE ROW

"LUS 2 STD DEVs)

~a — Do O [sweT A I

[

.0000
0000
L5000
.0G00

.0g00
.6667
5435
7778

0000
.8182
0000

.0000
7934
.¢o0d

.00co
.0000
7934
.G0ao

1702
.qoca

8241
0000

L.8917

[S]

L0000

—~ e e

e

— G P o

— L) = [ B 0% B — ma o IR TN A I 0 B

(%]

0000
Jpoom
.5800)
.0eom

L2000
.8214)
.7883)
.6456)

00003
57930
.0000)

0000}
ABTT)
-0000)

0000
.G0003
4677)
.0000)

.1299)
.Q0c0)

. HB32)
.6000)

.5982)
.0000)

)

ROW

MAXIMUM

Lol FS I S e | [y 0%) — N [l % B A — 0D B

(%]

IS

.0ooo
0000
.0000*
.00c0

.0000
.0ao0*
.0000
.qocg*

ilthi
0000~
.00c0

.0co0
.GO00*
.0000

(000
.0000
.0000*
000G

.D000*
0000

0040
0000

.0000
0000
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b JHIO RIVER. MILEMARKER DESIGNATION: 606

*x

AR AR AR I AR AR R KRR A e v e e e e s s ke sl e ks e e e e e dodie s ek e ik e dedeode sk

AVERAGE NUMBER COF

3ARGES IN COLUMN

{AVERAGE NUMBER OF

BARGES IN COLUMN

(
(.
(1
(

e N e W

O S [ A

el e e

Ca o

R N

Co WU O

I3 G

00603
4641)

L2471
0000

.0000)
7747)
9794
.2207)

CATEGORY
- PLUS 2 STD BEVs)
L (AA) Z.0000
2 (AB} 4- 0000
3 (AC) 5.9510
4 (A 3.0000
5 (BA) 1.0000
6 (BB) 2.6250
7 (BCY 48986
8 (B0) 5.6538
9 (CB) -.1000
10 (CO) 4.1574
11 (C) J.6250
12 (D8) 1.4444
13 (DC) 4.5163
14 (0D 2.6667
i5 (EA) 0.0000
16 {EB) 1.4444
17 (EC3 <.5163
18 (ED) 2.3333
18 (FC) 2.6142
20 (D) 4.0000
21 {60 2.3628
22 (GD) ~.7500
23 (HO) 1.8621
24 {HD) 1.8571

[ I

ZOLUMN
MAXIMUM

Cad UG €1

.0000
L0000 -

0000

.00o0

.0000
0000

10.0000

,4
C O Ui

[ SRS AR

(SR

[EERNE FEES Bl Lo O

i

.aoao*

5000*

-al00*

5000*

.0000
.0000
.0000*

3000
.0000
.G000
.0gne*

5000

0000

00ac

Z.0000*

ot Led

6667
.0000*

~VERAGE NUMBER OF

SARGES IN THE ROW
{AVERAGE NUMBER OF
BARGES IN THE ROW

ALUS ¢ 57D DEVS)

ST

-

.000C
13333
. 7647
.00090

.6000

:.5833

—

N

O O

—

L7391
7692

£.2000
8333
.2500

2222
7736
.0000

.00co
2222
7736
00400

8780
.0000

16411

.5000

.6396
.0060

e e

N

= L B

[RNRE AN B S

M3 B3 NI —

Qa0
Z.48807
.4887)
00dm

.0000)
.4851}
. B&51)

6258)

0718)
L7823
.2500)

2.49900)
3.4400)

—Na — Lo ra —

I3

~o

00000

.0000)
.0900)
.£401)
600

.8250)
.00003

.4428)
.9142)

4997}

1.0000)

— f\‘_) —

ROW
MAXTMUM

0000

.0000*
.0o00

.0006
.qoog=
.0oca
a6

M G B3

.0000*
.0000
. 0000

™3 Gl )

0000
.aogo=
.0C00

= DD

.¢00d
.qoog=
.doco*
0000

ol N O

(98]

.00cge
1.0000

. 0000
0000

(SR ]

(@8]

0000
1.0000

.060* - -
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* JHIO RIVER. MILEMARKER DESIGNATION: 720 S

R o e g S S b

CATEGORY ~VERAGE NUMBER OF  ZLUMN AVERAGE NUMBER COF ROW
3ARGES 1IN COLUMN HAX TMUM 3ARGES IN THE ROW  MAXIMUM
{AVERAGE NUMBER 0OF {AVERAGE NUMBER OF
BARGES IN COLUMN BARGES IN THE ROW
BLUS 2 STD DEVs) PLUS 2 570 DEVs)
1 (AA) 2.0000 ¢ 2.0000) 1.0000 §.0000 ¢ 9.0000) 3 0000
27(ABY 7 473333 (10,4434 TL0000* 7 1.3333 ( 2.4880) I 0000*
3 (ALY 14,3333 (1h.6427)  12.0000* 1.0000 ¢ 1.0000)  1.0000
4 (AD} 3.0000 € 3.0000) 2.0000 1.0000 ¢ 1.00000  1.Q000
5 (BA) 1.0000 ¢ 1.0000) 1.0000 1.0000 ¢ 1.0000)  1.0GQ0
6 (BB 3.8571 ( 6.0718) 5. 0000* 2.0000 ¢ 2.0000) 2.0000
7 (BC) 4.5761 ( 8.1678) 3. 0000+ 1.5652 ( 2.5603) 3.0000
g (BD) 7.2500 € 7 957 ©.5000* 2.0000 ¢ 2.0000) Z.0000
4 {C8) 20000 ¢ 100000 ~.J000 1.4000 ¢ 1.0000)  Z.0004
0o 2.65818 ( 3.2706) 5. 1000 1.9051 ¢ 2.3709y  -.0000*
i1 (D) 3.0000 ¢ 3.0000) 2.0000 1.0000 ¢ 1.0000) 1.0000
12 (DB 1.0000 ¢ 1.0000) 2. 0040 2.0000 ¢ 2.0000)  Z.0000
13 (DC) 4.4775 { 5.2151) 2.0000 2.7880 ( 3.4124)  3.0000*
14 (DD) 0.0000 ¢ 0.0600) 3.0000 0.0000 ¢ 0.0000) 0.000Q
15 (EA) 3.0000 ¢ 9.0000) 3.0000 ¢g.0ac0 ¢ 0.C000y  0.0000
16 (EB) 1.0000 ¢ 1.0000) 2.0000 2.0000 ¢ 7.0000)  2.0000
17 (0D 4.4775 { 5.2151) 7.0000 2.7890 ( 3.4124)  3.0000*
18 (EDY 0.0000 ¢ 0.0000) 10000 0.0000 ¢ 0.0000)  0.0000
19 (FO 3.3812 { 4.5098) 4.5000* 2.1235 ¢ 3.2774)y  3.008Q0*
20 (FD) 4.0000 ¢ 4.0000) +. 0000 1.0000 ¢ 1.0000) 1.0000
21 (GO 27049 ( 3.9932) -.8000 1.7926 ( 26151y  3.0000
22 (GD) 20000 ¢ 20000 2.3000 1.40e0 ¢ 10000y  :.Q00C
253 (HO) 1.9246 ( 2,249, 2.5000 1.6406 ( 2.4682)  2.0000
4 (HD) 0.000C ¢ 0.0000) 3.0000 0.0000 ¢ ©.0000)y  0.0000

Kentucky Rivers -~ ' - 228
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b3

JHIQ RIVER,

“ILEMARKER DESIGNATION.

774

*

AR AR A AR TR R R T TR o T T ke i e A TR e K e el TR e T e e ek ek ok e ek etk

CATEGORY

12
13
14

15
16
i7
18

(AA)
(4B)
(AC)
(AD)

(BA)
{BB)
{BC)
{(BD)

(CB)
(cty
(co

(0B
{D0)
{0

(EA)
(EB)
(£C)
(EDD

(FO)
(FD)

(G0
(G

{HC)
(HD)

AVERAGE NUMBER OF

BA

{AVERAGE NUMBER OF

RGES

IN CCLUMN

BARGES [N CCLUMN
PLUS 2 STO BEYs)

b b G

<

LI S B Gl | [0 T % B N Q£

[T SH AN

™S

G o= ra

0000

(16677

6410
.0ooc

0625
.2857
L9785
L2826

0000
8571
,8333

.2000
3514
L6000

0600
.2000
3514
.6667

.BE74
.0000

.6503
0000

.8542
.2508

bt hed e
[ LN e R Y

e ey e

{
(
(
(1

[}

[ ANV}

5

4164)

0204)
3747)

5000

3180)
-4405)

5381)

12.1996)

- 00m

[S VTR

LU e (ST E YN

<o

LESERY W]

.292%9)
3581)

s077)

.1765)

i)

.300m)

3077)

L L765)
.1788)
-0535Y
2000)

L2387
200

03)
71)

5
=
2

JSUUMN
HAX TMUM

CHT v Ly

.0000*
.gaoo=

22,0000+
20000

“.
Us 20 fem

wa Ll L.

Gl .

5000%
5000+

.0000
.5000*

3000

3000
3000+

L0000+
5000
0000

.9000

0000*

5000
.a000*

+ 3000

L0000

3000

~.5000

L2667

. -2000+

SVERAGE NUMBER OF

3ARGES IN THE ROW

{AVERAGE HUMBER OF
SARGES IN THE RCW

JLUS 2 STO DEVs)

£.0000

1.0000

1. B462
7.0000

13750
1.7143
1.7891
1.8696

7.0060
L7347
£.3333

1.2000
2.7227

[a)

.0000
.2080
7227
L6667

— )

.9905
0.0000

fa—

1.7914
-0000

[

1.60%5
15000

~ e

(
(
(
(

(

0000 (

<

Mo Iy O [RSTERS I AN I VN L ke

LS

o pa [ S ] IS SS I D B

™™

4721)
Gtoey
.2907)
_0000)

.3292)
.6902)
.5926)
.5482)

L0000
L 4799)
.4880)

.0944)
.3058)
0000

.000%)
.0544)
.3058)
82143

.9025)
.0o0n)

.5164)
0000}

4190
.9142)

ROW

MAX TMUM

[ IS BN AN I O [e i SR RS

M3 a2y

(@8] [ RO B S I [ B PO Y W

Clowe i )

[N IR

-Goog*
0000
0000~
0000

.00c0*
.000e=
.0000

.0000*

0004
. 0000~
.J000*

.ogoc*
.0do0*
.0q0c

.0000

.cooo*
.0000*
.0000*

G000
.cood

0000
.0000

0000
.goag*

Barge Tfa]ﬁc*
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JHIO RIVER. MILEMARKER DESIGNATION: 246

*

27k T AR R T R e e T A R TR R R e e AR R e Frrde AR e Fe R S e e e e A Sk e ek

CATEGORY

(AA)
“(AB)
(AC)
(AD)

PO (R

{8M)
(BB}
(BO)
(BD?

1NN

o'}

2 (03
(0
JRREOLY
12 (0B}

12 (DG
14 (CD)

15 {EA)
16 (EB)
17 (EC)
18 (ED?

18 (FC)
20 {FD)

21 (GCY
22 (GD)

23 (HC)
24 (HD)

~VERAGE NUMBER OF
3ARGES IN COLUMN

{AVERAGE HNUMBER OF

ZARGES [N COLUMN
ZLUS 2 STD CEVs)

3.

6-

~a

[S R SR % B v v

[N I SR

RS R o

C

.

f0 (a2

pd poa

0000

L5000
- 8750
.5000

L0000
9167
. 7458
-4000

0040

1091

.0000

L3333
.6835
.4a00

.0000
.3333
L6835
L7500

0457
3.0000

n

S N e e
[

—
[t (RS R | [enlNe s is SRS Y]

(BRI &0 Y

—
Lo A

et ‘
Led 0D 0ea

36
.2348)
a0

—
Co e

2060)

12610)
.3187)
.3142)

.0000)
L9133
A1
.3993)

L2000

=787)

20009

043

00)

.4000)
.2604)
.5348)

3440)

.208%)
SJ000)

[SS IS & EVU RN

ZOLUMN
AX IMUM

Qo WD o oo

O g pas IR N

.

(o = o

[N E)

-0000
0000 -
.0Q00=
.Qaao*

0000
.5000%
.0000
0000+

2000

.5000%
0000

.5000*
.0009
.0goae

0000
5000
.4000
.0000*

5000

0008

0000~

.0goo*

03333
L0000~

AVERAGE NUMBER OF
JARGES I! THE ROW

{AVERAGE NUMBER OF
BARGES IN THE ROW

PLUS 2 STD DEVs)

0.
.2500
.6250
.0000

b pasd pend

Pt = et

— M e SN — e

™~

[—

0000

0000
.5000
.8586
. 8667

.0000
7273
.0000

. 6667
.8181
G000

.0000
6687
.§191
.5000

1126
.00C0

N e

P

e

0
2
3

=

Na a3 e—

3 Ca

p—

o B S RN LY

(@8] MY o Ny O

=2 €2

[ I )

Ruthiey
25000
.4573)
.0600}

L0000)
.5954)
7839
5631}

.00t
.b855)
00007

. 7208)
4487)
GO0

.00CD)
.7208)
44873
5000)

.1049)
.0oon)

47323
3214

.4800)
.4880)

ROW

MAXTHMUM

[l PSR R R

ARSI S

[ I P B LY

™

— a3

(%)

w3

(-

(9]

— Ga D

[N N I |

0000
Q000 -
iy
. 0000

0000
.0coo=
.0000
Riing

0000

0000
.0000

.0000*
.00oo0*
.0coo

.4o0d

paoo*

.a0oa*
.4000~*

L0300
.0000

.0000*
0000+

.0000
.0ga0=*

Kentucky Rivers
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*

OHIO RIVER.

MILEMARKER DESIGNATION:

Gig

*

ek e e N e A RA e i e e T e ST R R e R e R K e e KR e e e TR S oo e S kedeie e de e e ek S Ao doe

CATEGORY

B S B N B

GO ~1 O N

™3 B3

23
24

(AA)

“(AB)

{AD)
(AD}

(ea)
(EB)
(BO)
(BD?

(Ce)
(CCY
(CD)

{0B)
{DT)
{0D)

(EA)
(EB)
{(ED)
(ED)

{FT)
{(FD)

(GC)
(GD)

{HO)
(HD)

AVERAGE NUMBER OF
BARGES In COLUMN

(AVERAGE NUMBER OF

BA
PL

O i O

LA A

RS |

| S [ T N

o

(R R%]

l
2

RGES 1N COLUMN
US 2 STD DEVs)

0000 ¢ 2 9000)
8000 (.7 S769)
3333 (27 5941)
0006 ( 2 2000)
6667 ( 3.4402)
4167 ( 5 5673)
0945 ( T 5834)
1071 €10.5445)
0000 ¢ C 2000)
0000 ¢ £ .3139)
7500 ¢ 3.5997)
7500 ( 2 7500)
6920 ( 3 4911)
0000 ¢ 0.0000)
0000 ¢ 23000
7500 (< T500)
6920 ¢ 3 4911)
0000 ¢ & 3284)
0546 ( 2 3172)
0000 ( 2 9000)
2017 0 3 3762)
2000 ¢ & 1889)
9239 ( 2 T732)
5000 ( 5 3284)

-OLUMN
MAX [MUM

7

a4

[
a0 (=B S S TN

[FETG SO Far G TR T [T T

=

[N

000

-3000*
.0Q00=
0000

.0000*

5000*

L0000
.0000*

0000

5000

2G00*
0000~
.00060
.0000

0000

000c*

.000d
.6000*

5000

.0000

0000
000a*

. 5667
.5000*

AVERAGE MUMBER OF

3ARGES IN THE ROW
{ AVERAGE NUMBER OF
BARGES IN THE ROW
STD DEVs)

PLUS 2

a.
1.2000°
1.3333
.0000

¢aoo

.3333
3333
8247
.9286

.0G060
0788
5000

.2500

2.8311

.00ca

.30co
.2500
.8311
G000

2.0217

[w3 s

.0000

1865
5000

4615
.0000

o~

PN

(KRN R AN AN ] L= 0N LG T BN R |

IR )

S L2 ra

2 [l @S I o W ]

i~y ra

m™a

(%3

.0000)
0944y 7
L9663}
.0000)

-4880)
.3661)
.4857)
A4572)

RUIIV;
.1429)
.9142)

25000
.4126)
0000

0000
25000
.4126)
000

.0238)
.aoog

L7244
.A%54)

.1602)
L0000

ROW
AKX TMUM

L0000

Lo O

0000
G000

(=)

000*
.0ono*
.0000

0000*

N GBS )

.0060
.0000*
G0

[ RS SR

Q00>
0000+
0000

[ B S BN A}

.40
.0006*
.0000*
0000

[2acll 6 B LN B

Cnd

.0000*
1.0000

.0000
0000+

3 (o

(%)

.0000
2.0000

-0000% "
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OHIO RIVER. MILEMARKER DESIGNATION: 938

I T R AT T F AT i e R R AR A T T TR R R o e R R e e e o e e ok e ke ok o e e e oo Fode e ek de e ki

-«

SATEGORY

{AA)
(AB)
(AC)
(AD)

B P N

(88)
(EB)
(BDY
(BDY

0O~ Oy N

(CB)
{CCH
(D)

O

12 (DB)
13 (00
14 (DD)

15 (EA)
1& (EB)
17 (E0)
18 (ED)

90
20 {FD}

21 {GO)
22 (G

23 (HO)
24 (HD)

~VERAGE NUMBER OF

BARGES IN COLUMN

{AVERAGE NUMBER OF

BARGES
PLUS 2

1

- ‘l_.-

il
12,

ChCLa Mo )

10000 ¢
8267
.0o00

RS W

O

R L]

Ly ™

[R]

[

]

0aoe
8333
6000
5000

7500
.0000
7029
7500

9231
.25%4
L0000

.5000
9231
.2594
1875

.9067
.5000

L3926
1429

1410
8636

(1

{10
(20.
(12.

oo

1

(
{
( R
{10

s

—
Oy U1 e G O U G Oy

a0 Gl

—~
L o

IN COLUMN
STD DEVs)

2000)
4071
20223
2000)

. 3936)
L7285}
24100
.9861)

300
1645)
.0620)

2376}

2476}
.00003

9142y

A

23768)

2478)
1830

0877

£547)

.4097)

2385)

.1233)
.4817)

N3 o

L= I & E IS ¥

LOLUMN
AKX TMUM

20000

2009*

-2.0000*
.5000

.0000*
.5000
0000
.5000

2.5000

[ T

-

[OF] [

4w

[SS I

o000
.2006*

Q000+

L0000
.0000

00040~

0000*
J000

L5000*

. 6667
.gaoo*

- 3333

1000

0000
.0000*

1

.0000
1. 1667

i,

~.5000

2.0000

— e

3332
4211
.9480
L7857

-.0000

TN

[ A R

(]

M3 N =

L2667
.6000

.5385
9454
.0oco

.5000

5385

.9454
0000

4290

1.00040

17341

. 4286

——

.86
4545

(
(
({
{

e e

4

(AN SN (N ] [N I oS RSN

-

2VERAGE NUMBER OF
ZARGES TN THE ROW
TAVERAGE HUMBER OF
BARGES IN THE ROW
“LUS Z STD DEVs)

1.0000)
18832)

.2000)
.0aa6o)

.3222)
.3755)
0891}
.609L)

L.0000)

3.9149)

™~

G Ca

[SS10 S% I % B AW

=t L

[~ 1~

ra

(A%

.6854)

.2648)
.9363)
G000

19142)
2648)
19363)
8516)

7603)
.0000)

.6298)
-4387)

.6869)
4990)

ROW

MAXIMUM

IS BRI L B

e = ] [ R N a7 ~2 U k-

|

p—

(AN ]

[G ]

ro U N

.0000
.0000
.0000*
.0000

.0000*
.0000*

6009

.0000*

.0000
.3000
0000+

.Qo00*
.0000
.0000
0000

0000
.Qo0d

. 4000
.agoo=

.00o¢
.0a00*

&

0000
0000
0000

Kentucky Rivers
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l TENNESSEZ RIVER, MILEMARKER DESIGNATIZN: 22 *

e N L g T e o e e

CATEGORY AVERAGE NUMBER OF  “OLUMN AVERAGE “UMBER OF 20W
SARGES [N COLUMN “MAX TMUM JARGES ' THE ROW  “AXIMUM
{AVERAGE NUMBER OF {AVERAGE HUMBER OF
BARGES M COLUMN BARGES H THE ROW
PLUS 2 STD DEVS) PLUS 2 =70 DEYs)

1 (AA) ¢.0000 ¢ >.0000) 3.0000 0.0000 ¢ 3.0000)  7.0000
“2 (AR 070000 ¢ 2 0000y - 200000 0 T 0.0000 ¢ 2.0000% T 7.0000 -
3 (AQ) 0.0000 ¢ Z.0000) 7.0000 7.000G ¢ 7.0000) 2. 0C00
4 {AD) 0.0060 ¢ 3.0000) 7.0000 9.0000 ¢ £.0000)  9.0000
5 (BA) 0.0600 ¢ 7.0000) 1.0000 0.0000 ¢ 2.0000%  1.0Q00
6 (BB) 2.5000 ¢ Z.5000) 2.5000 2.0008 ¢ Z2.0000%  2.0000
7 (BC) 3.4224 ( 5.0487) 3.0000 1.9795 ( 2.3092)  3.00C0
8 (B 2.8571 { £.5265%) 5.0000 1.2857 ¢ 2.2333)  Z.0000*
@ (CB) 0.0000 ¢ >.2000) J.0000 10000 ¢ 5.0000) 0 2.0000
Lo (CC) 2.9043 2 3029) 2.00060 16149 0 ZU31L0y 0 Z.0000*
1L {CCH 9.0000 ¢ 2.3000) 7.0000 7.0000 ¢ J.0000)  2.0000
12 {08) 0.0640 ¢ 2.J000;} 2.0000 J.0000 ¢ 3.0000)  3.0000
13 (DC) 3.9241 ( 2 3998) 5.0000 2.8209 £ 5.4337)  3.0000*
14 (0D} 0.G000 ¢ £.0000) f3.0000 0.000C ¢ 0.0000)  9.0000
15 {EA) 0.0000 ¢ 0.2000) 3. G000 7.0000 ¢ 1.0000)  2.0000
16 (ER) 0.0000 ¢ 2.0000) 7.0000 0.0000 ¢ 5.0000)  0.0000
17 (EC) 3.9241 ( 4 3998) 3.0000 2.8209 ¢ 2.4337)  3.0000*
18 (ED) 2.0000 ¢ Z.0000) 2.0800 1.0000 ¢ Z.4000y  1.00cd
19 (FO) 2.5495 ( 3.48733) 4.0000 2.2419 ¢ 1.2884) 3.0000*
20 (FD) 3.5000 ¢ 4.9142) 4.0000* 1.0000 ¢ :.0Q00)  :.0000
21 (G0 2.4292 { 1. 7279) 4 G000 1.6752 25612y Z.0000
22 (GD) 5.0000 ¢ C 2000 3.9000 5.000C ¢ Z.0000)  2.00C0
23 (HO) 1.7649 ( 2 2058) 3.3333 1.6585 ¢ £.5800)  Z.0000
24 (HD) 2.0000 ¢ Z 2000) 2.0000 1.0000 ¢ I.0000)  1.0000
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TENNESSEE RIVER. MILEMARKER DESIGNATION:

236

¥

R AR AR T e R T A R R A R R T AR R AR R ok KRR R R R R R R AR R e R kR Rk

CATEGORY

(AA)
(AB)
{(AD)
(AD)

LD P e

{BA)
{B8)
(BCY
(BDY

O~

g (CB
10 )
11 (C;

12 (OB}
13 (00)
14 (D)

15 (EA)
16 (EB)
17 (EQ)
g (ED)

19 (FC)
20 (FD)

21 (GO)
22 (GD)

23 (HO)
24 (HD)

AVERAGE NUMBER OF
BARGES [N COLUMN

{AVERAGE NUMBER COF

BARGES IN COLUMN
PLUS 2 5TD DEVs)

[ B O B B i’

<o O LI =

22 v

O RO

~a ~a [l =S I ]

.

.0a0c
0000
(1111
0300

.0060
7500
6238
-Qcoo

(000
.8690
.0000

0000
3423
0000

.00
0000
3423
.0000

.8683
.0006g

4333
0000

7677
5000

e

e

Lol LR e B e }

[ows] CO o~ L

[ 1

L)

00003
“0000) -
.788%)
.0080)

0oty
.8713)
.0680)
.0000)

.00003
0718}
L0000

00003

5.604%)

L)

[l S R I i R =ie ]

=

(98]

A ra

.0000)

00003
.00003
.6046)
.0000)

.2455)
0000

B537)

0oom

.8208)
.9142)

(SRS ERr (SRR TR B wl

wr Do

[

SOLUMN
HAX THUM

0000
~3000 -

J300*
J000

.3000
.5000*
~i.0000
L0000

J000
=000

.4000
0000
0000
L0000

.6000

50000

WL

LSRN

.0000
£.0000

3000

0000

3000

-.3000

v Lay

3333
-3000*

J
1
2
i

IS R e

L B B} LS R R

[

=N WD

(]

.0000
- 0000
13333
.00co

.1000
.5000
.8861
.0000

.0000
1357
.0000

.0000
.8455
.0000

.goeo
.qaco
.8455
0000

1713
. 0000

1.5429
-0000

L6223
.5060

e e

i

[0 B

[N

~VERAGE NUMBER OF
ZARGES IH THE ROW
"AVERAGE NUMBER OF
2ARGES 1M THE ROW
ALUS 2 5TC DEvs)

.0000)
00003
.6427)
.0oam

2.0000)

[RP TN AS BN oS I

[

3

I~

9142)
. 3943)
.00t

00003
41043

7.0000)

[ I O RS}

[ % B B b |

GO0
.4538)
.0000)

.0000)
.0000)
.4538)
200

.28686)
00007

.5596)
L0000

.5551)
9142)

ROW

MAX TMUM

[ B ]

[}

P Loy

o

.00oo
-00ed
.0000*
.0000

.0000
.0000*
0600
.0000

Q600

3.0000

fane)

— L O o Ca

(o8]

~y

0000

.0000
.0000*
00090

0000
0000
.0000*
6000

.000o*
00060

.000¢
0000

.0000
.0000*

| Kentucky Rivers
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CATEGORY AVERAGE MUMBER OF  “OLUMN SVERAGE NUMBER OF ROW

BARGES M COLUMN AKX TMUM SARGES IN THE ROW  MAXIMUM

(AVERAGE NUMBER OF {AVERAGE NUMBER OF

SARGES I[N COLUMN BARGES [M THE ROW

PLUS 2 5TD DEvs) PLUS 2 ST0 DEVS)
L(AA) 4.0000 ¢ ¢.0000) J.0000 2.0000 ¢ 0.0000)  0.0000
2 (AB) 7.0000 ¢ 5.0000) .0000 00000 ¢ 0.00G0)  0.0000 T
3 (AQ) 3.0000 ¢ 92.0000) £.0060 5.0000 ¢ G.0000)  0.0C00
4 (AD) 9.0000 ¢ £.0000) 7.0000 9.0000 ¢ 0.0000) 0.0000
3 (BA) 0.0000  2.0000) .0000 0.0000  0.00C0)  ©.0000
& (BB) 1.0000 ¢ 1.60G0) 1.00C0 1.0000 ¢ 1.0008) 1.0000
7 (BC) 4.6705 ( ©.1915) 8.5000* 1.53091 ¢ 2.4847)  2.0000*
8 {BD) 2.5000  2.6547) J.qoo0* 1.0000 ¢ 1.0006) 1.0000
2 {(B) 1.0000 ¢ 30009 10000 10000 ¢ 1.0000)  1.0000
1 (CO) 3.0000 ¢ <4.8267) =.5000 1.9231 { 2.4670)  Z2.0000%
il {CD) 0.0000 ¢ 3.0000) .0000 30000 ¢ 0.0000)  9.0000
1Z (0B) 0.0000 ¢ 0.3000) J.0000 0.0000 ¢ 0.00C0)  0.0CQ0
13 (0C) 3.9932 ( t£.2890) 5. 6667 2.7668 ( 3.4723)  3.0000%
14 (0D) 0.0000 ¢ G.0000) J.0000 0.0000 ¢ 0.000C)  0.0000
15 (EA) 0.0000 ¢ €.2000) 3. 0000 0.0500 ¢ 0.0000) ©.0000
16 (EB) 0.0000 ( 5.0000> 7.0000 0.0000 ¢ 0.0000) 0.00Q0
17 (E0) 3.9932 ( 5.2890) 5.6667 2.7668 ( 3.4723)  3.0000*
18 (ED) 0.0000 € 0.0000) 2.0000 0.0000 ¢ 0.9o0C)  0.0000
19 (FC) 2.9990 ( 4.2533) 4.5000 2.2370 ( 3.3835)  3.0000*
20 (FD) 2.0000 ( 2.0000) 2.0060 2.0000 ( 2.0000) 2.0000
21 (60D 23724 2.227%) 1.0000 14375 ¢ 2.2807)  3.0000
22 (6 2.0000 © Z.0000) 3.0000 3.0000 ¢ 0.0000)  0.0000
23 {HO) ©.5560 ( 2.3566) 2.3333 15474 ( 2.3669)  3.0000

24 (DY $.0000 ¢ 0.0000) J.0000 0.0000 { G.0000) 0.0000

Barge Traffic - . | 235
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&

TENNESSEE RIVER. MILEMARKER

GESTIGNATION: -

*

S e e R R e R R T TR e e T R A Aok R R Al R T TR T e K TR I ek R R e A e R AR e

LATEGORY

(AA)
“(AB)
{AC)
{AD)

Fa L N3

(BA)
(BB)
(8C)
{BD)

3 4 O

3 (CB)
i0 o)
11 (Ch)

12 (DB)
13 (00
14 (DD}

15 (EA)
16 (EB)
17 (EQ)
18 (ED)

19 (FC)
20 (FD)

21 60y

22 (G

23 (HOY
24 (HD)

AVERAGE NUMBER OF
3ARGES IN COLUMN

JAVERAGE NUMBER OF

2ARGES IN COLUMN
PLUS 2 STD DEVS)

j

[ N R i

€2 Coboaot

[ 9 B A 3

N OO

;)
30
2

0000

.0000
.0000

. 2500
.0000
1579
-5000

.90090
6429
Ry

. 0000
. 9683

J000 -

0000 ¢

0000
.0000
.5683
.0008

.0058
0000

3242
.0060

.. 5167

0.0608

o Do oo L

[Se I Nt SIS R

LRy e

My n

[ I S s B

-4000)
R

30003

00003

L3424
0000)
2743)
5142)

J000)

L9962)
ool

0000y
.2847)
-0000)

.0000>
00003
2847
.9000)

.2854)
.0acm

5890}
.00003

.2221)
006l

SOLUMM
MAX TMUM

[P o Wi }

0600
.0000
.0000
.00a0

5000~
0600

.eoo*
.0ooo*

~.0000

L BN § R} [ T

2% IS R S e}

5

3000

0000

.0000
L3333
0000

-Ggoo
G000
3333
0000

5000

0.4000

(S

0000

.0000

3333
0000

ZVERAGE NUMBER OF
3ARGES IN THE ROW

"AVERAGE NUMBER OF
3ARGES IN THE ROW

SLUS 2 STD DEVs)

i.00c0
2.0000
1.0000
1.0000

1.5000
0.0000
1.7632
1.0000

1.0000
1.9286
7.0000

.0800
8107
.0000

i 3 AN i}

0000
0000
.8147
0000

)

Lol A e §

~J

2151
HI

<

1.5616
000¢

[}

1.4737
7.0000

R e

B P

)

2000)

L.200m

[ B 0% R}

— L SO

o Lo

[ BN )

oM

000

.0142)
00003
.5575)
3000)

RHU
1542y
2000

. 0000)
.5669)
_oaom

0000
0800
.5569)
(0000

40983
0000

+384)
CE000)

L2596)
.0000)

f— o

LS B e R R ]

[ R A

o>

S Y

— . (DD

[saie

ROW

MAXTMUM

0000
000
.0goo
-0400

.00og=
0000
.0000*
.0000

.0040
2000+
0008

L0000
0000+
0040

.0000
.GQo00
.ggoao=
G000

0000+
00090

0000
.agoo

.0000
0000

' Kentucky Rivers
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TENNESSEE ~IVER. MILEMARKER OESIGNATION: 349

I A T A e e A e A R T A T e e e ke SR SRR R R TR e e e e dedie e A0 Aok Hoi d o wekek dodewe ek ek e A

x

CATEGORY

G~ O N

W
[l e RN &

12
13
14

15
16
17
18

AVERAGE NUMBER OF

BARGES [N COLUMN

{AVERAGE NUMBER OF

BARGES [N COLUMN
PLUS 2 STD DEVs)

0,
-0,
0.

¢

A T O Y e B e Y

[ R © LI b [ R

[ AN )

[l ANb]

—

000C

0000
.0000

0000
00040
7941
0000

.oooc
3065
.0000

.0000
.B836
.3000

.opooe
.oooe
.8836
.0000

7965
0000

.2905
.0000

9018

0.0000

0o0c-

e

e

o O o Loue Y il T e B ]

o O L L U s

(o=

3000)

0000)
30009
10000)

G000}
.0oam)
.2759)
.2000)

25000

L2123)
Gg00)

.00003
.1879)
-000m
L0000
L0600
L1879)
00003

.7333)

0.00C0)

.5086)
0CC03

L2014
L0003

ZOLUMN
AAX TMUM

[ S5t vl B R}

[ES IS E i 1

.0000
0060
.0000
.0000

0000
0000
.0oo0*
.0aco

-. 3040

€3 It

.0000
.a06a

~.Qogo

+— Co - [ IS P}

-

o

.6667
0000

.0000
.0000
- 6667
.0000

5000
0000

.6000
0000

6667
.00ac

SVERAGE NUMBER OF
3ARGES IN THE ROW
{AVERAGE NUMBER OF
BARGES IN THE ROW

PLUS 2 5TD DEVS)

[ ST e [y il

[ae)

— ) o

(o RN RN AN I o) [ )

o

[

[

0000
0000
.0000
.0000

.Goeo
.aaeo
0000
.0000

2. 0000
L.9677
.0000

.(0000
7847
.0000

0000
.00040
. 7847
G000

.6368
.0000

.5541
.0000

. 9464
0000

e e e

e

[t )

[l B I e B e

[

[y PSRN

Lo

o T

&

DL N S

L0000

- 0080)

.0000)
.0000)

.¢000)
AU
-0000}
00003

L0000
32373
L0000

L0000
.6008)
.0000}

ROW

MAX TMUM

[ I e e T e

Lo ra — [ e

(%) [ewe g %) LN O

Cad

O

0000
0000
.0000
0000

0000

1000

.0000
.0000

4000
0000*
.0000

0000
.0000*
6000

.0000
00C0
.doco*
.00c0

.0000*
.0000

.0000
.00c0

.0000
.06a0

*x

Bmgeﬂ@ﬁc.

237




AR RO e e AR T e e e s e e ek Ao ok e deh e K R AR e ARk R ek Aok wek R e eddek ko

TENNESSEE RIVER. MILEMARKER DESIGNATION: 424

W R R e ek BRI e e i e e e e e e e T e 3 o e Fo e e e ke e ek e e e dehe oo R R R K e e de e e e

E 3

CATEGORY

L Ny e

[s=R e A IS4

10
11

12
13
14
15

17
18

19
20

21
22

23

{AR)
{AB)
(AC)
(ADY

(BA)
(88}
{8C)
(8D}

{CB)
(o
<k

(DB)
{DC)
(0D}

(EA}
(EB)
(EC)
(ED)

(FCY
(D

(Gl)
{(GD)

{HC)
{HD)

AVERAGE NUMBER OF
SARGES IN COLUMN

{AVERAGE NUMBER OF

BARGES IN COLUMN
PLUS 2 STD DEVs)

L Ran T oy B e

[N o

0000

0000 -

.Qooo
.0oog

0000
.0000
.4861
.0coo

2.0000

[N RSN

e B % B

— L

9762
.5000

0000
. 1468
.00o0

.0000
.0000
.1468
.5000

6717
0000

(2238
.0aoe

5923

0.0000

e ey

e T T W

.

—

oS

[}

[N T S e B s [ R O [ 6 Iy SN Cod F P

[ R O

LS T

[we RN ]

ooty
.00an)
0000
0000

0000y
0000
.2208)
.0000)

0000y

2236}

9142}

0000}
5197)
.000%)

.0000)
.0000)
.5197)
9142

.6379)
L0000

7412
00003

.3/15)
040

COLUMN
MAX [MUM

o) oh P g

[PERE R

4.

[ T I e R o

LVERAGE HUMBER OF

ZARGES [N THE ROW
(AVERAGE NUMBER OF
BARGES IN THE ROW

PLUS 2 STD DEVS)

[ e [ B s B |

[SNPE—

[

0000
0000
.0000
.0000

0800
.0000
1.9167
.00040

2. 0060

1.9524

L ]

- ) DD

i.

i~

1.0400

.0ago
.5532
.0000

.4000
0008
5832

0aao

.5482
.0000

1.5821
.6ooe

17482
0000

(

(

3.00000

To
9.

(0

B

—~

) e

Lo B % I v}

— W) 3o

o

o

L g

1

-coody

00007

00003

00000
.Q0003
37610
.0000)

.0000)
.3836)
00003

.gcoo)
.6133)
.G0CD)

.0acd)
.0aom
.6133)
.0000)

51403
0000}

7312)
.0000)

7022
000

AOW

MAXTMUM

LI i T e 2 it}

> Ca [ % I i B e } [T % B i [El S = N e

o Cal

(98]

0000
0000
.0004
-00oo

.0000
0000
.ogoo*
.0000

-0000
.qoog+
0000

0000
.GC00*
.0000

L0000
.0000
.00oo*
.0000

.0000*
.0aoe

0000
0000

.0000
.0000

*

Kentucky Rivers
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* TENNESSEE RIVER. MILEMARKER DESIGNATICON:

471

*

ek ke O i R AR R R KRR KR R R AR TR R AR R R 70 R e Ak e ek ek eI sk ok kA R ok aedokx

{AVERAGE NUMBER OF

AVERAGE NUMBER OF

N COLUMN

BARGES IN COLUMN
PLUS 2 STD DEVs)

CATEGORY
BARGES
L (AA) 0.0000
2 (AB) 3.0000
3 (AD) 2.5000
4 (AD) 7.0000
5 (BA) 0.0000
& (BB) 1.8333
7 {80) 3.2143
8 (BDY 1.5000
9 (CB) 0.g000
10 (€0 2.8333
11 D) 0.0000
i2 (0B) 0.0000
13 (DO 31.1794
14 (0D) 0.0000
15 (EA) 0.0000
16 (EB) 0.0000
17 {EC) 3.1794
18 (EDY 0.0000
18 (FOY 2.6875
20 (D) 0.0000
21 (G0) 2.2361
22 (G 9.0000
23 (HO) 1.9053
24 (HD) 0.0000

e e e

—~

[l $% BN e BY w'

~ry N O

L9 R n

o

r~2 - Lo RS L o I i

(%)

s
0000
.9142)
0000y

.000m
36093
.6478}
9142)

.0oom
22T
000

.0000)
(14200
L0000y

.0000)
L0000)
.1420)
0000

2162)
0000

.8759)
0000y

005D
.Go00)

[T O BN

fa) CX 1y

(ad wa

-

s L s

[N G P R

ZOLUMN
MAXTMUM

0000
:0000
.0000*
.0000

.0000

L5040
.5000*
.0000*

0000

.0oco*
1.0000

0000
.0000
.000c

.(cae
-aeoe
0000
.00ao

3333
.0000

20000

.. 0000

Lo L

R
0000

AVERAGE NUMBER OF

3ARGES IM THE ROW
{AVERAGE NUMBER OF
BARGES IN THE ROW

PLUS 2 STD DEVS)

(a2 L% B e B e’} [ I 0 I} [l LN ]

™

.0000
-0,
0

0304

L0000
. 0000

.0000
3333
7143
.0000

.0000
L3333
.€000

.goca
.5551
.0goo

.0000
.0000
.5551
.0000

.0938
.4000

.2083
0000

.1818
.0000

— s e

e

O O

[ ] - Ny NS O

[ B PS i}

e Y %5 B i B o}

(%)

00003

:0000)

.00003
00003

0000
.4880)
.6619)
000

4000
.2761)
G000y

L8000
.6322)
.0060)

.0000)
0000
63223
.00od)

.2378)

0.0000)

<oy

™

.1769)
0000

J1143)
.0000)

ROW

MAXIMUM

et}

—

— O Ny o

[ 2 &% e

[ e }

[~ - B |

.0000
0000
0000
.0000

0000
.0000*
-0000*
.Gooe

0000
.0000*
0000

0000

.good

.0009

.0000
.0000

0000
.0000

3.0000*

feme]

L3 L

(o)

.0000

.0000
.0000

0000
.0000

239
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B TENNESSEE =IVER. MILEMARKER DESIGNATION: 29 *

e e R K T S T T e R R R R T I S T R R TR AR T e T Sk e e e i e e 2 ek e e Fe e o Foke ek ek

CATEGORY “VERAGE NUMBER GF  ZOLUMN ~VERAGE MUMBER OF ROW
2ARGES [N COLUMN HMAX TMUM ZARGES IM THE ROW  MAXIMUM
{AVERAGE NUMBER OF "AVERAGE NUMBER OF
BARGES IN COLUMN 3ARGES IN THE ROW
PLUS 2 STD DEYs) PLUS 2 STD DEVs)
L (AA) 3.0000 ¢ 2.9000 3.0000 7.0000 ¢ 2.0080)  9.0000
2 (AR~ 3.0008 .(-2.40C0) -~ 2.000C - 0:0800 ¢ 5-0000)  0.0000
3 (ACY 2.0000 ¢ Z.2000y 2.0000 2.0000 ¢ 29000 2.0000
4 (AD} 0.0000 ¢ G.0000) d.000C $.0000 ¢ 2.0000> 9.0000
5 (BA) 9.0000 ¢ 4.0000) d.0000 0.0000 ¢ 3.0000)  ©.0000
& {BB) 0.0000 C G.0000) 3.0000 J.0000 ¢ 9.0000)  0.0000
7 {BC) 2.8125 ( 4.187%) 40000~ 1.5000 ( 2.963%) 2.0000
8 {BD) 5.5000 ¢ &.2000) 5.5000 2.40000 ¢ 2.0000)  2.000C
2 (CB) 2.0000 ¢ 220000 1.0000 7.0000 ¢ ©.40003  0.0000
(o 2.0000 © 2000000 2.0000 £.0000 ¢ Z.0000)  1.0000
11 {CO 9.0000 ¢ 000007 7.0000 $.0000 ¢ 7.0000)  0,0000
12 (08) ¢.0000 { 9.2006) 7.0000 7.0000 ¢ 0.00003  0.0000
13 (D0 3.0493 ( 3.7794) 4.3333 2.3760 ¢ 3.1897)  3.0000*
14 (DD 0.6008 ¢ 0.0000) 0.0000 0.0000 ¢ 0.0000) 0.00CO
15 (EA) 0.0000 ¢ & 0000 7.0000 0.0000 ¢ J.0000) 0.0080
16 (EB) 0.0000 ¢ 0.0C000) J.0000 0.00C0 ¢ 2.4000)  0.0000
17 (EC) 3.0493 ( 3.7794) 4.3333 2.3760 ( 3.1897) 3.0000*
18 (ED} 1.0000 ¢ 1.0000) £.0000 1.0000 ¢ 1.0000) 1.0000
19 (FC) 2.7130 ( 4.1599) 4. 0000+ 2.0556 ( 3.3519)  3.0000*
20 (FD) 7.0000 ¢ 0.0000; .000C 0.0000 ¢ 5.0000)  0.00C0
21 (GOY 2.1445 ( 2. 5543) 2.0000 101304 ¢ Z.9201) 0 3.0000
22 46D) J.0000 ¢ G.J000) 5. 0000 3.0000 ¢ 2.0000)  0.0000
23 (HC) 1.8537 ( 2.8594) 2.0000 1.0976 ( 1.5839)  2.0000
24 (HDY 7.0000 ¢ 0.0000) J.0000 0.GG00 ¢ 3.0000)  0.0000

Kentucky Rivers
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MILEMARKER DESIGNATION: AQ2

e e e e AT T R R AT A A TR ORI T S e e A T ST T R A T T e e A e e R e ke et Rk ek e Ak etk

* TENNESSEE RIVER,

CATEGORY

AVERAGE NUMBER OF

BARGES N COLUMN

(AVERAGE NUMBER OF

BARGES 1IN COLUMN
PLUS Z STD DEVs)

(AA)
{ABY -
{AC)
(AD)

o P R e
[Sme s w B s |

(BA)
(8B)
(8C3
(BD)

GO~ O N
O L = D

9 (CB)
0 (O
1L (Chy

[ B S )

12 (083
13 (DO
14 (0D

[ B % B e}

12 (EA)
16 (EB)
17 (EC)
18 (EDY

L S N < B i}

fu—

19 (FC)
20 (FDD

o

1 (GCY 2.
2 (G 0.

23 (HO) L.
24 (HD) 0.

0400
060
.0000
0000

.0000
.6000
0080
.0000

0000
.6667
.0008

.0000
4180
.acoe

.0000
0000
4180
.0000

6731
0030

0833
0000

8523
1000

I~

N

e

I~ e e

e B I

O L O [ensd

O L

LB % B e}

[ I P B e [ }

™~

.0000)
00t
00009
L0000)

0000
0000
.0000)
.0000)

.0000)
.7821)
000063

G00M
.0993)
.0000)

.000m)
HI
.0993)
000D

.6403)

0.0000)

(98]

ra

.0585)

0000)

.8850)
.0qom

~OLUMN
AAXIMUM

[ S )

[

3000
0000
L0800
0000

0400
.0aoo
.0000
4000

1.000C

[

[ O B

3 Car OO D

.0cao*
.0000

0600
.5000
0040

.0000
0000
5000
000

0000
0000

Jgoo*
.0000

.0000
.0000

~VERAGE NUMBER OF
3ARGES [N THE ROW
AVERAGE NUMBER OF
2ARGES IN THE ROW

ALUS 2 STD DEVs)

3 Ca o

[ S

L)

il

.3000
0000
0000
.0000

.0000
.000a
.0000
.6000

.0060
3333
.0cQa0

.0qao
. 3934
L0000 «

.0G00
.0qao
3934
0000

3462
.oooo

. 0556

.0oac

1.1136
4000

i et

-

—

e~ s

o O [ ks I i s

[oe IS 0 T i

[ S i 3

O = O D

—

0000}
00003
0000
.Goom

0000
.0000)
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TENNESSEE RIVER. MILEMARKER CESIGNATION: AD2

ook A e Sk ek e A R I AR R TR R R R R R R e R e AR R R e R e ek R sk ek R AR e

* .

CATEGCRY

Fu L —

0o =4 N N

0
11

12
13
14

15
16
L7
18

{AA)

(AB) -

(AQ)
{AD)

(BA)
(BB}
{BC)
{8D)

(CB)
(O
(ch

{DB)
(D)
{00y

(EA)
(EB)
(£C)
{ED}

(FC)
(F)

{HC)
{HD)

AVERAGE NUMBER OF
BARGES N COLUMN

{AVERAGE NUMBER OF

BARGES IN COLUMN
PLUS 2 STD DEVs)

OO o O

[am i o B ] L b €O

M O

— Lot o T Y

LD, D

00090

- 0060

.0000
.0000

0000
0000
0000
/0000

.0000
. 6667
0004

.0000
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0000

0000
.0000
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.g000

6731
.0000

0833

0000

.8523
0000

I~ e e

— e e e

O L [ R T e B

Lol VS B i

L

0000
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.0000)
. 00007

.00003
.0000)
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0000
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.0893)
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A O

™~

.0000)
.0000)
.0993)
0000
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2 o
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(e

[ab I % B
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[
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.0000
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.0000
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.0000

“VERAGE NUMBER OF
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AVERAGE ‘NUMBER OF
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SLUS 2 STD DEVs)
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[
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—

q

aJ.
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.00C0
.00c0
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0000

0000
.3934
0000

0000
0000
.3934
.0a00

3462
.00ae

. 0556

0000

11136

0cao

N e e

P

Lo I ol T i B v

Co— OO 3 D L I % R e o= O

—

0003
00603
00003
0000

0000
000
0000
0000)
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L0000

.0000)
.9275)
.00G0)

.0000)
0000)
.8275)
.0000)

.8667)
0000}

.5176)
0000)

B772)

0.0000)

R0W

MAXTMUM

[ e

[an 3 40 BT O = = O o O

(e
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.0000
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0000
.Jaoac
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0000
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.0000
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* ZUMBERLAND RIVER. MILEMARKER DESIGNATION: 30 *

AR R A AR 3 BT e T R e Rl ke ok ok e R R AR e S e e dedkede e ook e e dodrie ke deoa ke

CATEGORY AVERAGE NUMBER OF  _JLUMN “VERAGE NUMBER OF RC0W

BARGES IN COLUMN “MAX TMUM 3ARGES IN THE ROW  MAXIMUM

{AVERAGE NUMBER OF AVERAGE NUMBER OF

BARGES [N COLUMN SARGES IN THE ROW

PLUS 2 STD DEVs) PLUS 2 5TD DEVs)
L (AA) 0.0000 ¢ C.0000) 3.0000 J.0000 ¢ 0.0000)  0.0000
2 (A J.0000 ¢ 0.0000) .. 7.0000 7.0000 ¢ 2.0000) . 0.00Q0 .-
3 (ADY 0.0000 ¢ 0.0000) 1.0000 J.0000 ¢ 4.0000)  0.0000
4 (AD) ¢.0080 ¢ 0.0000) 2.00Q0 9.0000 ¢ Q.0000)  0.0000
5 (BA) 1.0000 ¢ 1.00C0) z.0o00 £.0000 ¢ 1.0000) 1.00C0
6 (B8) 0.0000 ¢ 0.0000) 3.0000 0.000C ( 0.60C0)  0.00Q0
7 (BC) 3.1308 ( 4.6887) 7.5000 1.9692 ¢ 2.2136)  2.00Q0*
8 (80} 4.1667 (10,0261) ©.5000* 1.3333 ( 2.4880) 2.0000*
9 (CB) 1.0000 ¢ 1.9000) 2.3000 1.0000 ¢ 1.9000) 1.0000
10 (o 24615 ( 3.4511) Z.0060=* 1.8231 ¢ 2.4724)  Z2.0000*
11 {Ch) 0.0000 ¢ 0.0000) 1.0000 7.0000 ¢ 0.0000)  9.0000
12 (08) 0.G000 ( 0.0000) J.acac 9.000C ¢ 0.0000)  0.00G0
13 (DC) 3.8752 { 4.6976) 5.3333 2.8028 ( 1.5665)  3.0000%
14 (DD) 0.0000 ¢ 0.00003 3.0000 0.0000 ( Q.0000)  ©.0C00
15 (EA) 0.0000 ¢ 0.0000) 3. 0000 0.0000 ¢ §.0000%  Q.0000
16 (EB) 9.0000 ¢ 0.0000) 7.0000 9.0000 ¢ ¢.0000)  G.0000
17 (EC) 3.5752 ( 4.8976) 2.3333 2.8028 ( 3.5665)  3.0000*
18 (ED 0.0000 ¢ C.0000) 2.0000 0.0000 ¢ 0.0000)  0.0000
19 (FO) Z2.2917 ( 3.7428) 4.0000 2.0833 ( 3.3681)  3.0000*
20 {FD) 0.0000 ¢ 0.C000) 3.0000 0.0000 ¢ 0.0000)  0.0000
21 (GC) 2.1190 ¢ 3.1076) 3.0000* 2.0000 ¢ 3.1832) 3.0000*
22 (6 4.0000 ¢ 9.0000) 5.0000 7.0000 ¢ 1.0000)  9.0000
23 (HO) 17186 ( 2.9032) 3.3333 1.5658 ( 2.3670)  3.0000
24 (HD) 2.0000 { Z.0000) 2.0000 1.0000 ¢ 1.0000F 1.0000
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* TENNESSEE RIVER, MILEMARKER DESIGNATION: 502 *

e e T 2 i Tkl e ke R e e e e A o TR T R R R e ok R I e ke T g A S Rk AR R R IR Aesekek

CATEGORY AVERAGE NUMBER OF  TOLUMN ~VERAGE NUMBER CF A0W
BARGES N COLUMN AAX IMUM SARGES [N THE ROW  MAXIMUM
{AVERAGE NUMBER OF (AVERAGE MUMBER OF
BARGES I[N COLUMN 3ARGES IN THE ROW
PLUS 2 STD DEVS) SLUS 2 STD DEVs)
I (AA) 0.0000 ¢ 0.0000) 3.0000 3.0000 ( 0.0000) 00000
2. (AB) 0-.-0080 ¢ 0.0000} 1.4000- J.0000 ¢ 00000y 9.0000 - -
3 Al 0.0000 ¢ 0.0000) J.0000 J.G000 ( ©9.00000  0.000Q
4 (AD) 0.0000 ¢ 0.0000) 7.0000 0.0000 ¢ 0.0000) 0.0060
5 (BA) 0.0000 ¢ 0.0000) J.0000 3.0000 ¢ 0.0000)  0.0000
6 (B8) 1.0000 ¢ 1.C00M 1.0000 1.000C0 ¢ 1.0000) 1.0000
7 (BC) 3.0000 ¢ 3.0000) 3.0000 1.0000 ¢ 1.4000)  1.0400
& (BD) 0.0000 ¢ 0.0000) J.000C 70000 ¢ 0.0000)  0.0000
9 {CB) 0.0000 ¢ 2.0000) 3.0000 7.0000 ¢ 9.90C0)  3.0000
10 CO 2.6667 ( 3.7621) 2.0000* 1.3333 ¢ 2.2278) 0 z.Q000*
il by 0.0000 ¢ 0.0000) 1.0000 3.0000 ¢ 0.0000)  0.0080
12 (D8 0.0000 ¢ 0.0000) 3.00400 3.0000 ¢ 9.0000%  9.0CG0Q
13 (0C) 2.4180 ( 3.099%) 3.5000 1.3934 ( 1.9275) 2.0000
14 (0D) 0.000C C 0.0000) 0.0000 .0000 C 0.0000)  0.0000
15 (EA) 0.0000 ¢ 0.00003 0.0000 7.00G0 ¢ 0.00C0Y  0.0000
16 (EB) 0.0000 ¢ 0.0000) .0000 J.0060 ¢ 0.0000)  0.00C0
17 (EC) 2.4180 ( 3.0993) 3.5000 1.3934 ( 1.9275)  2.0000
I8 (ED} 0.0000 ¢ 0.0000) 0.0000 3.0000 (- 0.2000)  0.0000
19 (FO) 1.6731 ( 2.0403) 3.0000 1.3462 ( 1.8667) 2.0000
20 {FD) 0.000C ¢ 0.0000) 0.0000C 3.0000 ¢ 0.0000)  £.0000
21 (GO) 2.0833 ( Z.0585) 1.0000* 2.0585 C 1.5176)  2.0000
22 (G0 0.0000 ¢ 2.0000) 10000 3.0000 ¢ 5.0000y  0.0C00
23 (HO) 1.8523 { ?.3850) 3.0000 11136 (167723 2.0000
24 (HD) 0.00aC ¢ 0.0000; J.0000 9.0000 ¢ 0.00C0)  C.O00D
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* CUMBERLANDG RIVER. MILEMARKER DESIGNATION: 148 *

AR A AR AR AR AR B AR e e e e e T e T e e e e e e S e e e e ek e sk e ok ke e ke e ke R e kR R ik

CATEGORY ~VERAGE NUMBER OF  ZOLUMN AVERAGE NUMBER OF ROW
BARGES [N COLUMN MAX IMUM JARGES IN THE ROW  MAXIMUM
{AVERAGE MUMBER OF {AVERAGE NUMBER CF
BARGES [N COLUMN BARGES I[N THE ROW
PLUS 2 STD DEYs) PLUS 2 STD DEVs)
1 (AA) 3.0006 ( Z.20000 3.0000 1.40000 ¢ 1.0000) L.0000
2 -(AB} 2.0000.¢ 2.0000) . .3.0000 9.0000 ( 0.0000)  ©.000C
3 (A0) {3.0000 ¢ Z.0000) 7.0000 7.0000 ¢ 0.0000)  3.0000
4 (AD) 0.0000 ¢ 0.0000) 0.0000 7.4000 ¢ 0.0Q00)  9.0000
5 (BA) 0.0000 ¢ 0.0000) 0.0000 .0000 ¢ 0.0000) 0.0000
6 (BB) 10000 ¢ 100000 1.0000 1.000C ¢ 1.0000) 1.00G0
7 (BO) 3.1092 C 4.3905) 5.5000 2.0345 ( 2.4029)  3.0000
8 (8D) 2.0000 ¢ Z.00000 2.00a0 1.0000 ¢ 1.0000) t.0C00
4 (B 10060 ¢ 203000 1. 0000 1.0000 ( 1.Q000y  C.0C00
10 (CC) 2.68429 ( 2. 3864) 4.0000 L7143 ( 7.5185)  Z.0000*
11 (C 0.0060 ¢ J.0000) 1.0000 3.4000 ¢ 0.0000)  9.0000
[2 {03 0.0000 ¢ 0.0000) 0.0000 9.0000 ¢ 0.Q000)  0.0000
13 (DC) 2.7801 ¢ 2.4534) 5.0000 2.4206 ( 3.2427)  3.0000*
14 (0D 0.0000 ( 9.00003 7.0000 0.0000 ¢ 0.0006) 0.00400
15 (EA) 0.0000 ¢ 2.0000) 0.0800 0.0000 ¢ C.0000) 0.0000
16 (EB? 0.00G0 ¢ 0.0000) G.0600 7.0000 ¢ 0.0000)  0.0000
17 (E0) 2.7801 ( 3.4534) >.0000 2.4206 ( 3.2427)y  3.000C*
18 {(ED) 0.0000 ¢ 7.0000) 0.0000 0.0000 ¢ 0.C000)  0Q.000Q
19 (FT) Z.4321 ( 3.5308) 4.0000 2.1692 ( 3.1915)  3.0000*
20 (FD) 7.0000 ¢ 0.0000 0.0000 0.0000 ¢ 0.0000)  4.00400
21 (GO 2.3576 ( 2.3578) 1.0000 2.1081 ( 3.1534)  Z3.0000*
22 (6D 5.0000 ¢ 2.0000) 1.eoao 10000 ¢ 0.0000F  2.0000
23 (HO) 1.6316 ( 7.2737) 1.0000 1.5228 ( 2.3863)  3.0000
24 (HD) 1.5000 ¢ 1.2000) 1.5000 2.0000 ( Z2.0000) Z.0000
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CUMBERLAND RIVER, MILEMARKER DESIGNATION: 214
R e e Tk e e Hee Ao e e ede A e KK i sede e dedde

kS

CATEGORY
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(AB).
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(AD)

Lo N
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(BB
(B)
{8D)

0~

9 (C8)
10 (CT)
11 (DY
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12 (00
14 (DD

15 (EA)
16 (EB)
17 (EC)
18 (ED3

19 {FO)
20 (FD)

21 (GO)
z22 (G

23 (KO
24 {HD)

AVERAGE NUMBER OF

BARGES [N COLUMN

(AVERAGE NUMBER OF

BARGES [N COLUMN
PLUS 2 STD DEVs)

N O o

[N -]
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O = OO

et

0
1
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0
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0000
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.0000

.0000
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.0c00
0000

0000
0000
.0000

.0000
.5b24
.G0CO
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.aoao
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—~ e

P

Lo Rt e B o

Ny O

[ I cain]

Lo 2N ]

[T AN I e B '}

(]

L0000)
R
.6000)
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.0000)
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.00003
.0000>

0000}
0o
.0oom)

.0000)
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.0000)

0000
.000m
.1018)
.0000)

.1683)

0.0000)

—
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.00006)

.B357)
0000}

COLUMN
MAX IMUM

DD e

MY O o O

[ R 1

[}

[ P

(S e} ™~a

Cad

.0000
.a0ao. .
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.0000
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.6000

.0000
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AVERAGE NUMBER OF
BARGES IN THE ROW
{AVERAGE NUMBER OF
BARGES IN THE ROW

PLUS 2 STD DEVS)

— e O

— O

(e RS

Lo RS e B o]

L.
.0ggo
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0

oooo
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.0000
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.0000
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. 0000
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.0000
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.0000
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T N W

e e

= — — 3D O O™ D

o= O

o

-0000)
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.coaos

Qoo
.0ood)
oo
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.0000)
00003
00003
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MAXTMUM
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<o

[ Ry
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Lo B oS B Y e}
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GREEN RIVER. MILEMARKER DESIGNATICN: 9

*

R R TR R B B R AR R R A B R eI R e e okt Fe RSk e dede ok e Aokede e AR e i e e e

CATEGORY

2 LD N e

Q0 ~ Oh "

10
11

12
13
14

15
16
17
18

19
20
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23

(AA)
(AB)
(AC)
{AD)

(BA)
(BB)
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(ch

(CB)
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(DD}
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(EB)
(EC)
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(FD)
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{HDY

AVERAGE NUMBER OF
BARGES IN COLUMN

(AVERAGE NUMBER OF

BARGES IN COLUMN
PLUS 2 STD DEVs)
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74403
.0000)
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e N R W
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o
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.0ooo

.0000
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1.5000%
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AVERAGE NUMBER OF

SARGES IN THE RCW
{AVERAGE NUMBER OF
BARGES IN THE ROW

PLUS 2 STD DEVs)

.000d
.aaed
.0000
Q0G0

Lo B - B Y e

.0000
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.1818
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[ BN e Y e}

0.00C0
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1.8735
¢.0000

0.a008
1.00G0
1.8735
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1.6000

1.2000
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0.0000

(
¢
(
(

e

o OO o

™3

[anl pN ]

[m= R AN T

o

0
0.
0
0

0000
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N[HD]

00000
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.0a0m)
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.0276)
.00C0)
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L)
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0000
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00003

0000} -

ROW
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LIt Y evve B o}

L I AN I e [ oo
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.Go0o*
0060

.0000
.0000
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GREEN RIVER. MILEMARKER DESIGNATION: &3

*

L e L s e e e e R e s R e e

CATEGORY

= % B MRS

O~ On

i0
11
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15

17
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21
22

23

(AA)
{AB)
{AC)
(AD)
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(eB)
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(o)
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(EA)
{EB)
(EC)
(D

(FC)
(FB)

{G0)
(G0

(HC)
(HDY

AVERAGE NUMBER OF

BARGES IN COLUMN

(AVERAGE NUMBER OF

BARGES IN COLUMN
PLUS 2 5TD DEVs}

Lo o [ T e B e B

| ]

NN L ]

—
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(7143
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.0000
.0000
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.6goe
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.0000

0000
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e e
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ra oo
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.0000)

L00om)
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COLUMN
MAX TMUM

[l e B e Y e ¥

[T AN B i } [ 0% SN R - |
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— NI N )

[t BN 4]

.0000
.G000
.0000
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L0600

0600
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.00c0

.0000
.0000
.500C
0000

.0000
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.0ooo*
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AVERAGE NUMBER OF
BARGES IN THE ROW
(AVERAGE NUMBER OF
BARGES IN THE ROW

PLUS 2 STD DEVs)

Pt o b pe

1
g,

1

7.

0000
.oogo.
.0006
.000Q

.00co
.0000
L2887
.geoo

.0000
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7917
.0000

0000
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L7917
.aeeo
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.Q000

0ooc
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0060
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P PN

. e

OO oo

=N OO

N @O

[== R AN)

[t RS T 0% Y ]

[

.0000)
a0
.80
.geed

00000
00003
2333}
0600

L0000
.Joom
.0000)

.3874)
.0048)
.0ca0}

LG000)
.3874)
.0048)
.0000)

5221

0.0000}

400
.0aom

0000

0.00003

ROW

MAXTMUM

Ny OO Lo I s B e T e}

[ ANo el

B N3P [

()

.0000
.0000. ..
. 0000
.0ac0

.2000
0000
.0000*
.0000

.0000
.0000
.0000

.000a*
.0ooo*
0000

.0000
.0000*
.0000*
.0000

0000
.0000

-0co0
.0000

.0008
.0000
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