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COMMERCIALIRECREATIONAL NAVIGATION CONFLICTS 

PREFACE 

The work reported herein was conducted as part of the Upper Mississippi River - Illinois Waterway 
(UMR-IWW) System Navigation Study. The information generated for this interim effort will be 
considered a part of the plan formulation process for the System Navigation Study. 

The UMR-IWW System Navigation Study is being conducted by the U.S. Army Engineer Districts 
of Rock Island, St. Louis, and St. Paul under the authority of Section 216 of the Flood Control Act 
of 1970. The System Navigation Study scope is to examine the feasibility of navigation 
improvements to the Upper Mississippi River and Illinois Waterway to reduce delays to 
commercial navigation traffic. The final product of the System Navigation Study is a Feasibility 
Report, which is the decision document for processing to Congress. 

Daniel Fetes, Rock Island District, performed the work effort for this interim task. 

INTRODUCTION 

Conflicts often exist between competing activities for use of commonly neededlwanted resources. 
The UMR navigation system is no exception. Commercial shippers and recreational boaters 
needlwant to use system locks in the passage between pools and may encounter conflicts in using 
these resources. Of primary concern are the issues of whether or not these conflicts are significant, 
whether or not these conflicts cause or increase commercial delays, and whether or not the system 
can adequately accommodate both competing activities. 

It is important to note that this analysis is based on trends in number of lockages, lockage delays, 
and vessels locked. Trends in commodity tonnages transported are not considered to affect this 
evaluation. 

In the following analysis, Lock Performance Monitoring System (LPMS) data were used as the 
basis for addressing the commercial/recreational conflicts question. 

DATA COLLECTION AND HISTORICAL TRENDS 

LPMS data by month and year (1980-1997) for all locks on the Mississippi River and Illinois 
Waterway are basic information used in this assessment. This 18-year period was chosen because 
it encompasses a diversity of economic and weathedriver conditions in the UMR region: severe 
and mild recessions, recovery and expansion periods, drought years and low water, wet years and 
major floods, and rehabilitation of most lock and dam sites. This nearly two decades of data lends 
insight into recent trends in navigation system usage. 

From the LPMS database, five basic data items were extracted for the analysis period: number of 
commercial lockages, number of commercial delays, hours of commercial delays, number of 
recreational lockages, and number of recreational vessels locked. Analysis of these data reveals 
trends of usage and potential relationships between users and system delays. Annual Trend 
Charts 1 thru 10 depict usage and delay trends for the UMR Locks 3,7, 15, 17, 19,24,25 and 
IWW Locks 1 (O'Brien), 4 (Dresden), and 8 (La Grange). These lock sites were chosen for display 
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because they are representative of types of lock configurations or common lock usage attributes. 
Table 1 explains lock representations. 

As indicated by Annual Trend Charts 1 - 10, the number of recreational vessels being locked has 
been in an increasing trend consistently throughout the UMR system, with concentrations toward 
the upstream reaches of both rivers. Recreational lockage trends (versus recreational vessels 
locked) are not so consistent, with some sites increasing, while other sites showing small 
decreasing trends. Commercial lockages and commercial delay hours have generally experienced 
small decreasing trends over the analysis period. Table 2 (page 4) presents usage trends 
information for selected locks. Usage trends and relationships are integral to the analysis of 
potential conflicts. 

ANALYSIS OF POTENTIAL CONFLICTS 

In assessing potential conflicts, a focused question must be asked: "What data trendslrelationships 
might indicate a significant conflict between commercial and recreational users resulting in 
increased commercial delays?' The focus is on commercial delays because the UMR navigation 
system is primarily a commercial traffic project. Commercial traffic lockages have precedence 
over recreational traffic lockages. 

The following trendslrelationships might indicate significant user conflicts. 

1. High correlations between recreational lockages (or vessels locked) and commercial 
delays, AND high or significantly increasing hours per delay. 

2. High recreation usage AND significantly increasing commercial usage and delay hours. 

3. Trends of significantly increasing growth in commercial lockages, commercial delays, and 
recreational lockages. 

Charts 11-20 depict correlations between potentially related uses and commercial delay 
measurements. For each year in the analysis period, monthly totals for selected LPMS categorical 
data were regressed against potentially related categorical totals. The selected regression pairs 
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were: number of commercial lockages versus number of commercial delays; number of 
commercial lockages versus hours of commercial delays; number of recreational lockages versus 
number of commercial delays; and number of recreational lockages versus hours of commercial 
delays. While correlation alone does indicate causation, it is a valid starting point in a relationship 
search. 

As illustrated in Charts 1 1-20, only correlations between commercial lockages and commercial 
delays (both number and hours) are somewhat consistently high and positive. This is obviously an 
expected outcome. Correlations of recreational lockages to commercial delays are not consistent, 
often being low, sometimes negative. 

Table 4 (page 6) details annual correlations and trends for several data lockage data items. Notable 
items showing consistent growth trends are the number of recreational vessels locked and the 
number of recreational vessels per lockage. Those sites with high concentrations of recreational 
craft being locked process more boats per lockage. These sites also tend to experience low hours 
per commercial delay, indicating no significant conflicts. Throughout the UMR system, the 
number of recreational craft per lockage ranges from about two to five boats. Since the locks, in 
general, can process many more than five boats per lockage, excess capacity is indicated. The need 
for scheduling of recreational lockages at some sites may be an issue in the future, but capacity 
does not appear to be a significant issue. 

CONCLUSIONS 

After defining indicators of significant conflicts (see 3 points in Analysis paragraph) and then 
testing LPMS data for the presence of such conflict indications, generalized conclusions can be 
drawn. 

1. The greatest number of commercial delays, total hours of delay, and average hours per 
delay occur at locks with the greatest concentration of commercial traffic (and generally 
the least relative recreational traffic). 

2. Lock sites with the greatest concentrations of recreational craft being locked experience 
low levels of commercial delay. These sites also appear to more efficiently lock 
recreational craft, as measured by average number of boats per lockage. 

3. Based upon data trends, correlation analysis, and recreational craft lockage capacity, it 
does not appear that there are significant conflicts between commercial and recreational 
users of the UMR navigation system which result in increasing commercial delays. 

Table 3 (page 5) presents a conflicts analysis matrix for selected lock sites which are representative 
of the UMR navigation system. The highlighted cells for each lock site show that significant 
conflict indicators are not present. Tables 2 and 3 together summarize usage trends and conflict 
indication criteria. 



TABLE 2 
UPPER MISSISSIPPI RIVER SYSTEM 
SELECTED REPRESENTATIVE LOCKS 

1980-1997 TRENDS COMPARISON j-/ 

Commercial Lckgs Comm. Delay Hrs. Avg. Hrs. Per Delav Recreational Lckns. Recr. Vessels Locked Recr. Vess. Per Lckg 
Annual % Annual % Annual % Annual % Annual % Annual % 

Average Growth Averaqe Growth Average Growth Average Growth Averacie Growth Average Growth 

Mississippi River: 

25 3,277 -1.30% 11,629 1.70% 3.89 5.80% 767 1.30% 2,226 3.40% 2.9 1.50% 

Illinois Waterway: 

O'Brien 2,838 1.70% 245 -2.10% 0.39 -3.50% 4,399 -0.20% 16,245 1.80% 3.7 2.00% 

Dresden 2,982 -2.00% 2,859 -1.40% 1.72 1.90% 1,021 2.13% 3,226 5.80% 3.2 2.30% 

LaGrange 3,462 -1.10% 8,204 -0.20% 3.87 3.50% 320 1.10% 859 3.60% 2.7 0.90% 

11 % Growth = slope of plotted annual totals over the analysis period. - 





TABLE 4 
CORRELATIONS AND TRENDS, 1980-1997 

UD3 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hrs Del 
Rec Lck to No. Delays 
Rec Lcks to Hrs Dely 
Rec Ves to Hrs Delay 

(slope) 
AVG. Growth ANNUAL TRENDS 

Comm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
'HrslDelay 
'Recr Vessels Per Lckg 

UD7 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hrs Del 
Rec Lck to No. Delays 
Rec Lcks to Hrs Dely 
Rec Ves to Hrs Delay 

(slope) 
AVG. Growth -- ANNUAL TRENDS 

Comm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
'HrslDelay 
'Recr Vessels Per Lckg 



UD 15 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hrs Del 
Rec Lck to No. Delays 
Rec Lcks to Hrs Dely 
Rec Ves to Hrs Delay 

0.9602 0.9472 0.9535 0.9646 
0.7309 0.8151 0.7691 0.8883 
0.5906 0.2344 0.1358 0.5686 
0.2938 0.1 140 0.01 17 0.5341 
0.2806 0.2092 0.1 127 0.6743 

(slope) 
1994 1995 1996 1997 AVG. Growth - - - - - -  ANNUAL TRENDS 

Comm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
'HrslDelay 
'Recr Vessels Per Lckg 

LID 17 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hrs Del 
Rec Lck to No. Delays 
Rec Lcks to Hrs Dely 
Rec Ves to Hrs Delay 

0.9493 0.9533 0.9767 0.986 
0.798 0.72 0.8995 0.917 

0.8081 0.5612 -0.044 0.588 
0.8306 0.6161 -0.067 0.518 
0.8404 0.6274 -0.1 19 0.459 

(slope) 
1994 1995 1996 1997 AVG. Growth - - - - - -  ANNUAL TRENDS 

Comm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
'HrslDelay 
'Recr Vessels Per Lckg 



LID 19 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hrs Del 
Rec Lck to No. Delays 
Rec Lcks to Hrs Dely 
Rec Ves to Hrs Delay 

(slope) 
AVG. Growth ANNUAL TRENDS 

Comm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
'HrsIDelay 
'Recr Vessels Per Lckg 

U D  24 
CORRELATIONS 

Cornm Lck to No. Delays 
Cornm Lck to Hrs Del 
Rec Lck to No. Delays 
Rec Lcks to Hrs Dely 
Rec Ves to Hrs Delay 

(slope) 
AVG. Growth ANNUAL TRENDS 

Comm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
'HrslDelay 
'Recr Vessels Per Lckg 



m 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hrs Del 
Rec Lck to No. Delays 
Rec Lcks to Hrs Dely 
Rec Ves to Hrs Delay 

ANNUAL TRENDS 

Cornm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
'HrslDelay 
'Recr Vessels Per Lckg 

IWW - O'brien 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hours Del 
Rec Lck to No. Delays 
Rec Lcks to Hours Dely 
Rec Ves to Hours Delay 

ANNUAL TRENDS 

Cornm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
'HrslDelay 
'Recr Vessels Per Lckg 

0.998 0.997 0.998 0.994 0.992 0.997 0.996 1.000 0.999 1.000 1.000 1.000 1.000 0.970 0.975 0.987 0.990 0.975 

0.827 0.873 0.671 0.598 0.591 0.347 0.575 0.763 0.795 0.900 0.838 0.875 0.932 0.619 0.262 0.710 0.825 0.761 

0.588 0.451 0.549 0.606 0.185 0.449 0.420 0.690 0.532 0.687 0.553 0.611 0.971 0.706 0.729 0.722 0.171 0.569 

0.702 0.340 0.479 0.048 -0.113 0.544 0.008 0.772 0.491 0.807 0.115 0.546 0.937 0.506 0.130 0.706 0.027 0.569 

0.761 0.231 0.358 0.098 -0.100 0.607 0.039 0.748 0.559 0.770 0.061 0.559 0.913 0.504 0.121 0.614 0.034 0.279 

(slope) 
1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 AVG. Growth 

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 AVG. Growth - - - - -  



IWW-Dresden 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hours Del 
Rec Lck to No. Delays 
Rec Lcks to Hours Dely 
Rec Ves to Hours Delay 

ANNUAL TRENDS 

Comm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
Hrs Per Delay 
'Recr Vessels Per Lckg 

IWW-Laqranae 
CORRELATIONS 

Comm Lck to No. Delays 
Comm Lck to Hours Del 
Rec Lck to No. Delays 
Rec Lcks to Hours Dely 
Rec Ves to Hours Delay 

ANNUAL TRENDS 

Comm Lockages 
Recr Lockages 
Delay Hours 
Number of Delays 
Recr Vessels 
Hrs Per Delay 

'Recr Vessels Per Lckg 

AVG. (slope) 
Growth 

2982 -0.020 
1021 0.021 
2859 -0.014 
1665 -0.026 
3226 0.058 
1.72 0.019 
3.2 0.023 

AVG. (slope) 
Growth 

3462 -0.01 1 
320 0.011 

8204 -0.002 
2122 -0.022 

859 0.036 
3.87 0.034 

2.7 0.009 



Chart 'I - UMR Lock 3 Allnua! Trends 
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Chart 2 - UMR Lock 7 Annual Trends 
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Chart 3 - UMR - Lock f 5  (main) Annual Trends 
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Chart 4 - UMR Lock 17 Annual Trends 
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Chart 5 - UMR - Lock 49 Annual Trends 
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Chart 6 - UMR - Lock 24 Annual Trends 
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Chart 7 - UMR Lack 25 Annual Trends ! 

Chart 8 - 1WW - Q'Brien Lock Annual Trends 
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I Chart 9 - IWW - Dresden Lock Annual Trends I 
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Chart 40 - IWW - LaGrange Lack Annual Trends 
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Chart I 1  - UMR Lock 3 Correlations 
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Chart 12 - UMR Lock 7 Correlations 
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Chart q3 - UMR - Lock A5 (main) Correlations 
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Chart 14 - UMR - Lock 17 Correlations : : 
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Chart 16 - UMR - Lock 24 Correlations 
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I Chart 17 - UMR Lock 25 Correlations 
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Chart: 19 - IWW - Dresden Lock Correlations 
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I Chart 20 - IWW - LaGrange Lock Correlations 
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