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Upper Mississippi River - Illinois Waterway System
Navigation Study
Engineering Coordinating Committee Meeting
Meeting Number 2
April 6, 1995

On 6 April 1995, the second Engineering Coordinating
Committee (ENCC) meeting was held in St. Louis at the Holiday Inn
Airport West. The purpose of the meeting was to update the
committee members (see list of attendees, enclosure 1) on the
status (see agenda, enclosure 2) of the Engineering efforts on
the subject study.

Mr. Hughey opened the meeting by welcoming the attendees.
He continued with an overview of the Engineering work in the
study. His presentation is included as enclosure 3 to these
minutes. There were no questions on the overview of the study.

Mr. Sweeney made a presentation on behalf of the Economics
Work Group. To fully explain the scope of the Economic's Work
Group contribution to the study, their work plan from the Initial
Project Management Plan (an interim document) is included as
enclosure 6. His presentation is summarized below:

1. Role in plan formulation for UMR: Economics plays a part
in identifying the future without-project conditions, to have a
baseline for comparison of alternatives. Preparing this set of
conditions includes consideration of what will happen on the
river, where traffic congestion will occur, who will be using the
river, and what costs are associated with these future
conditions. The effects on the Gross National Product are
considered. Part of determining what course to take on the river
is determining the National Economic Development Plan - the
identification of the alternative that is most beneficial to the
national economy. However, the NED plan might not be the final
recommended plan. Deviations from its selection can be allowed
if there are compelling reasons, based on the acceptability,
effectiveness, completeness and efficiency of the alternative.
The purpose of the NED plan in this context is to guarantee that
we can measure what specific benefits we may be giving up if we
select, even for compelling reasons, a plan other than the NED
plan. It should also be noted that the NED plan indicates what
is best for the national economy - it may not be the best plan
for the local/regional economy. Additional funds have been
requested for assisting the state partners in developing economic
plans for the study. Mr. Hall asked if the state representatives
were still being asked to send letters to Washington in support
for this funds request. Mr. Sweeney stated that it looked like
the funds would be made available, but that there would be a role
for the letters if needed. Mr. Greimann asked for clarification
of the selection/non-selection of the NED plan. What affects the
selection may be the weight applied to the aforementioned
characteristics by the various players - e.g., ASA(CW),
President, Congress, etc. Basically, you shall recommend the NED



plan, unless there are compelling reasons for selecting another
plan based on the weight of other factors. At any rate, you will
identify the NED plan.

It is important to measure economic effects sensibly, with
no undue raising or lowering of economic benefits/consequences.
To forecast traffic and evaluate alternatives for operating the
system, there are two models in use. One of these is a general
equilibrium model that focuses on economics and abstracts out the
physical operations of the system. Another model, originated for
use in providing input to the equilibrium model, simulates the
actual movement of tows on the system. In a probabilstic manner,
it predicts where bottlenecks in the system will occur. It may
be possible to build the economics into this model.

2. The simulation model directly incorporates risk and
uncertainty. Furthermore, the economic impacts of various
alternatives can be better determined if seasonal effects are
taken into consideration. For example, the Upper Mississippi is
closed during the winter.

3. Environmental impacts are related to physical effects of
increased traffic on the biota and biological phenomena. Times
of day and dates are important. Economics provides support to
the Environmental Work Group. More data is needed for the
environmental work.

4. There was some discussion of studies in general. Mr.
Peterson noted the costs of studies in general, and that there
may be costs down the road for delaying projects for the duration
of long studies.

5. The goal of the economic work is to assist in
identifying the recommended plan which will be part of the
Division Commander's Notice and Recommendation to Congress in
March, 1999.

6. The attendees were reminded that construction over $8
million will be funded through cost sharing with the Inland
Waterways Trust Fund, which is funded by a $0.20/gallon tax on
diesel fuel paid by river operators.

7. Participating in the plan formulation effort are the
economic, engineering, study management, plan formulation and
environmental work groups and District and Division offices.

8. Bill shaw asked about the effects of proposed changes to
flows on the Missouri River on the UMR study. Mr. Sweeney
responded that we are prepared to deal with it. We are
participating with the Missouri River work only at Missouri River
Division's request. A problem is the accurate forecasting of
effects using the proper data. Differences of an order of
magnitude can result from using monthly averages versus daily
averages in economic calculations.



9. Mr. Greimann asked about calibration of the models being
used in the UMR study. Mr. Sweeney responded that there is a
great amount of historical information available from the
Waterborne Commerce Statistics Center in New Orleans, to which
industry reports their activities. We also have historical data
from the locks via the Lock Performance Monitoring System. By
making use of this data, the model used in the UMR study can be
self-calibrated.

Mr. Lundberg followed Mr. Sweeney with a presentation on
Objective 3, Small Scale Improvements. The purpose of the
presentation was to define the objective, provide a status and
present some of the alternatives within the objective. It is
important to note that during the course of the ongoing work on
Objective 3, workshops were held with the towing industry and
other partners. Handouts of the presentation were provided at
the meeting and are included as enclosure 4. They will serve as
a summary of Mr. Lundberg's presentation.

Helper boats are among the alternatives in the Objective.
Mr. Compton asked who would pay for them? Mr. Sweeney responded
that their use would be Federally mandated and the users would
have to pay for them. Mr. Compton replied that there would be
strong resistance from the towing industry.

Mr. Lorenz questioned the data collected for any measures
addressing recreation traffic. Mr. Sweeney stated that lockage
demands for recreation traffic are well known. This data will
help forecast future demands. The environmental work group is
the lead in areas that concern recreational traffic.

Mr. Stamper continued the meeting with a presentation and
discussion on preliminary cost estimates for new locks.
Enclosure 5 will serve as a summary of Mr. Stamper's
presentation. A committee member asked at which lock the large
scale improvement portion of the study would stop. Mr. Stamper
replied that the study bounds are from Lock 25, Winfield,
Missouri, thru Lock 11, Dubuque, Iowa on the Mississippi River
and Peoria and LaGrange on the Illinois Waterway. A question
regarding the use of wicket gated dams on the Mississippi River
was answered by Mr. Arthur who stated that flow conditions on the
Mississippi River generally (Lock and Dam 17 could be an
exception) do not permit the use of this type dam.

Detailed information followed for the preliminary cost
estimates for pile and rock founded locks (Mr. Wehrley was the
presenter for the cost estimates for rock founded locks). The
overheads for the presentations are included as enclosure 7,
pile-founded locks, and enclosure 8, rock-founded locks. During
the presentations on preliminary cost estimates for new lock
construction, one of the more significant issues discussed was
the low construction cost ($8 million which was offered as $32
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million in today's dollars) for sheet pile cellular locks at
Locks and Dams 52 and 53 on the Ohio River. It was noted by some
committee members that sheet pile lock construction on the
Mississippi River was much more costly than similar construction
on the Ohio River. The Upper Mississippi River Study Team
responded that the two rivers are different and the project
design criteria, for example - lift height, wall height and use,
for each is different. To further address the issue, a feature
description and cost analysis depicting Lock 53, temporary,
construction at Lock and Dam 24 on the Mississippi River is
included as enclosure 9. The cost analysis is comparable to a
Location 4, Type C lock in the UMR study. The UMR study upgrades
the "53" type construction to add performance, serviceability,
and site specific conditions not included in enclosure 9.
Enclosure 10 shows a further cost comparison between costs in
enclosure 9 and costs for new lock construction at Location 4,
lock Type C at Lock and Dam 25 (L&D 24 is comparable).

Mr. Hall noted that at the last ENCC, the question was
raised as to what kind of lock can be constructed for $100
million? Mr. Hall asked if this was going to be addressed and if
it was possible to construct a lock for $100 million? The
response was that the study team has not addressed the issue yet.
The reader can look at enclosures 9 and 10 and deduce that sheet
pile lock construction on the Mississippi River will cost much
more than $100 million.

Mr. Wehrley addressed the lock alternative screening process
(enclosure 11) used to reduce the number of lock locations to be
considered for more detailed analysis or to be carried forward
into the economic model. This phase of the study should produce
2 or 3 feasible lock alternative locations that are deserving of
a more detailed analysis. The surviving few alternatives would
enter a phase in which lock design evaluation factors (enclosure
12) would be determined and applied, therefore, possibly further
reducing the alternatives. This phase would complete the data
necessary for large scale improvements for input into the
economic model.

Mr. Stamper presented the Partnering item (enclosure 13) on
the meeting agenda. The purpose of the discussion was to inform
the participants of the need for joint decision making on items
that are performance related and are of high cost. A 23 May 1995
introductory meeting was proposed to discuss known topics, add
new topics, and share information. Points of contact were
solicited from the committee members. For the towing industry
Chris Brescia, MARC 2000, and Paul Warner, AWO, were offered.

For the Towboat pilots, RIAC and Illinois River Carriers
Association were offered. The state representatives offered
themselves as points of contact. Corps of Engineers biologists
suggested Fish and Wildlife Service attendance. Mr. Hughey, Mr.
Lundberg, Mr. Wehrley, and Mr. Stamper were identified as points
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of contact for the Corps of Engineers. Mr. Stamper noted that a
list of items requiring joint decisions/outside input will be
distributed prior to the meeting. The meeting will tentatively
be held at Lock and Dam 25 in Winfield, Missouri.

Mr. Arthur presented the last topic on the agenda, physical
modeling for the Locks and Dams 22 and 25 and the filling and
emptying model. All models are under development at the U.S.
Army Corps of Engineers Waterways Experiment Station in
Vicksburg, Mississippi. The models for Locks and Dams 22 and 25
are 1:120 scale models to be used to test the general feasibility
of placing a lock at a particular location along the axis of an
existing Lock and Dam project. Projects other than Locks 22 and
25 will also use the data gathered. Currently, the models are in
place and are being calibrated.

The filling and emptying model is a joint effort between
Ohio River Division, Lower Mississippi River Division and the
North Central Division. Pooling of funds from these divisions
made this otherwise unaffordable model a reality. It was
stressed that this group method of funding a model is unique for
the Corps. The model is a through-the-sill filling and emptying
concept with chamber distribution through bottom longitudinal
culverts which will result in thinner lock walls and reduced
construction costs. The 1:25 scale modelling effort is divided
into two phases, the intake model and the chamber distribution
model - both were planned using site specific parameters for new
construction at McAlpine Locks. The intake model is constructed
and basic behaviors are being noted by the modelling engineers.
The chamber distribution model should begin construction soon.

Mr. Hughey opened the meeting for general discussion:

Mr. Stoneking stated that a riverward upstream guidewall
(for Location 4) length should be at least as long as the barge
length, 1000 feet, to ease southbound approach conditions.
Northbound approach conditions are easier making shorter than
1200 foot long guidewalls feasible.

It was discussed that locations 2 and 3 are limited in
performance due to the given culvert sizes in the existing miter
gate monoliths. Although these sizes are limited, the added time
to £fill and empty a 1200 foot long lock chamber is not a
controlling factor (economically) when compared with the time
saved by eliminating the double-cut locking procedure. Filling
and emptying times are not as critical for the capacity situation
on the locks in the study.

Mr. Hughey stated that another ENCC meeting could be held in
the October-November 1995 time frame. Many issues should be
settled by then and many cost estimates should be finalized. Mr.
Hughey closed the meeting at approximately 3:00 p.m.
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Bob Hughey Corps of Engrs/St. Louis Dist. (314) 331-8300
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Ed Demsky Corps of Engrs/St. Louis Dist. (314) 331-8420
Buddy G. Compton Orgulf Transport Company - (314) 638-5279
Bi11l Shaw Luhr Bros., Inc. (618) 281-4106
Chuck Spitzack Corps of Engrs/St. Paul Dist. (612) 290-5510
Al Lorenz WDOT/LaCrosse (608) 785-9026
Jim Hall Iowa DOT (515) 239-1685
Lowell Greimann Iowa State University (515) 294-5586
Thomas Sully Corps of Engrs/St. Paul Dist. (612) 290-5573
Bud Clarke Artco (217) 584-1616
Brian Johnson Corps of Engrs/St. Louis Dist. (314) 331-8146
Richard Astrack Corps of Engrs/St. Louis Dist. (314) 331-8491
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Jimmy Bryson Alter Barge Line, Inc. (618) 465-1753
Roger Peterson Booker (314) 421-1476
Rick Cammarata Booker (314) 421-1476
David Cook Artco (314) 481-8828
Jeff Stoneking CCT (314) 495-2545
Bi11 Kasten ContiCarriers (314) 845-3232

Bruce Barker

Billy Arthur
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Corps of Engrs/St. Louis Dist.
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(314) 331-8333
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AGENDA

Upper Mississippi River - Tllinois Waterway System

Navigation Study

ENGINEERING COORDINATING COMMITTEE MEETING

Welcome

Purpose

6 APRIL 1995
ST. LOUIS, MISSOURI

Subject Speaker
Hughey
of Meeting Hughey

Review Last Meeting

Status of Engineering Objectives
Economics Presentation

Solicit Comments

Engineering Objectives Status Hughey
Econonics Work GroupAPresentation Marmorstein
Break

Objéctive 3: Small Scale Improvements Lundberg

Overview Presentation

Lunch
Objective 4: Large Scale Improvements Stamper/
- General Wehrley
- Lock Costs for Pile Founded Locks
- Lock Costs for Rock Founded Locks
- Location Screening, Risk and Uncertainty
- Partnering Discussion
Break
Objective 5: Hydraulic Modeling Arthur
- General Navigation Model
- Filling and Emptying Model
Closing Remarks and Open Discussion Hughey
Adjourn
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jective 1-Baseline

+ Establishes past policies and practices
for O&M

+ Provides a future projection for O&M
investments

TS AsmyCorpe of Ingiasen

# Draft report complete and undergoing
internal review
+ Sensitivity Analysis on
- Future Dredge Disposal Costs
- Future Environmental Regulations
- Future Impacts of Zebra Mussels
- Future Traffic Growthon O &M
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- Objective 1+ Regular O&kM(Historical)
+ Future Without Project - Costs

- Objective 2 - Future O&M Neads
+ Future With Project - Costs

« Objective 3 - Small Scale Improvemenis

« Objective 4 - Large Scale Improvements

= Objective S « Gemaral Navigation Modeling
+ Site Spacific Feasibility for Recommaended Plan

TS AreyCorpm of Ingonn

Biective 1-Baseline Investment
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< 2a - Future Rehabilitation Costs

¢ 2b - Future Replacement
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+ Existing Congressional Authorization
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Hjective 2 -Major Rehab.

Major Rehab.
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jective 3 - Future with Project
Sptall Scale Enhancements

¢ Determine the Engineering Feasibility
and Costs for Small Scale
Enhancements.

¢ Generally Needs New Congressional
Authorization
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jective 4 - Future with Large

stle Enhancements

+ 4a - Feasibility of Placing a New Lock
Into an Existing Lock and Dam

+ 4b - Best Location of a New Lock at 16
sites

¢ 4c - Hydraulic Impacts of New Locks

# 4d - Cost Estimates for Large Scale
Enhancements

+ New Congressional Authorization
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+ Effort combined with Objective 3
Objective 2d:
¢ Ongoing
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Objective 2c & 3 - Status

< Previous studies reviewed

< Initial list of potential measures
identified

< Economic, operational, engineering,
environmental, and industry
assessment complete- Phase 1

+ Alternatives recommended for further
study- Phase 2
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B5 3 & 4 -Invesment  LageScaleand
Small Scale
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¢ Defnils developed for 2 representative sites:
- /D22 - Rock foundation
- L/D25 - Pile foundation
+ Each site will contain 6 allernative locations
¢ Theee alternative types of lock construction will be
studied at each Jocation:
= Least first-cost lock
- Intermediate cost lock
- Taaditional Jock
+ Stady will compare cost vs. performance

TS Ay Carnpn of Raginasrs.

ive 5 - General Navigation
deling
 Physical Modeling of L/D 22 and 25

«+ Filling/Emptying Systems

& Numerical Modeling
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ectives 4b, 4c, & 4d - Status

+ Objective 4b
~ Initial screening of site selections complete
Phasel
- Site adaptation of 42 results 1o begin this spring
Phase 2
<+ Objective 4c
- Hydmulic impacts of new designs under review
¢ Objective 4d
« Cost estimating undesway

US ArmyCorpe of Toginawe

ective 5 - Status

< Physical model construction complete
< Calibration underway

< Testing to begin this spring

TS Avmy Cange of Baginame

+ Site Specific Feasibility will not be
initiated until after selection of the
Recommended Plan

TS ArmyConpe of Bnginme
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Praposed Small-Scale Improvements

Proposed Measure

1.  SCHEDULING OF LOCK OPERATIONS

la. < N-Up/N-Down

Ib. * Ready to Serve Policy

le.  * Self Help Policy

* Scheduling Program

ASSISTANCE T0 MULTI-CUT LOCKAGES

* Helper Boats

* Switchboats

* Endless Cable System

* Unpowered Traveling Kevel

* Powered Traveling Kevel

* Hydraulic Assistance

MPROVEMENTS TO APPROACH CHAMNMELS

* Approach Channel Widening/Realignment

* Adjacent Mooring Facilities

* Funnel-Shaped Guidewalls

* Wind Deflectors

* Extend Guidewalls

* Add Guide Cells

* Reconfigure Bullnose

* Radar Reflectors

* Electronic Guidance System

AREA-WIOE CHANNEL IMPROVEMENTS .
* Remove/Adjust Bends, One-Way Reaches, Bridges
* Improve Navigation Aids and Channnel Markings
* Innovative Dredging Strategies

* Water Flow Managemeat Policies

* Increase Channel Width _

E
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Proposed Smali-Scale improvements
(Continued)

Proposed Measure

4£f.

4g.
4h.

S.
Sa.

« Isolate Recreational Facilities and Marinas Away

from Channel
* Improve Bridge Operations and Maintenance
< Dual Channel at Restrictive Bridges
TOW CONFIGURATION AND OPERATIONS
* Mandate Use of Bow Thrusters
+ Mandate Use of Prototype Bow Thrusters
* Tow Size Standardization
= Cooperative Equipment Sharing/Scheduling
* Institute Waterway Traffic Management
* Increase Number and Size of Fleeting Areas
< Fuel Monitoring and Management
* Use of Heavy Fucls
* New Barge and Boat Bottom Treatmeats
< Improved Barge and Boat Hull Designs
« Barge Stacking for Backhauls
* Container Movement
* New Backhaul Opportunities
» Universal Couplers/Hand Winches
« Increase Speed Limits in Restricted Reaches
* Reduce Liability of Tow Operators for Damage
* Require Minimum Crew Size and Training
* Mandate Minimum Horsepower
LOCK OPERATING PROCEDURES
* Modify Intake Structures
* Modify Discharge Structures
* Modify Wall Ports




Propased Small-Scale Improvemenis
(Continued)

3

* Automate Controls

< Install Floating Mooring Bits

* Upgrade Valve Operating Equipment
* Upgrade Gate Operating Equipment

* Install Sluice Valve in Miter Gates

* Provide Explicit Operating Guides

* Fenders, Energy Absorbers

* Require Vessels to Stay Clear of Emptying/Filling

System
* Operate Dam Gates Based on Lockage
o Lift Gates at Lock

* Mechanical Ice Cutting Device
* Skin Plates

* Air Bubbler System

* Heat Plates

* Heated Water Jet

* Clear Ice from Barges

* Iée Chates

RECREATIONAL VESSELS

* Recreational Vesscl Bypass Lifts

* Scheduling of Recreational Vessel Usage

* License Recreational Cruft Operators

* Recreational Craft Landing Above and Below Lock




Praoposed Small-Scale lmprovemeats
(Continued)

Proposed Measure

9.  COST ALLOCATION

9a. < Apply Congestion Tolls

* Allocation of Opcrations and Maintenance Costs
* Low Head Hydroelectric Generators

* Privatization of Lock Opcrations

* Excess Lockage Time Charges

9f. < Charge Vessels Based on Time

10. OTHER

10a. - Increase Lock Staffing

10b. * Automate Dam Controls

10c. * Radarat Lock

10d. - -Time Channel Depth and Weather Monitoring
10e. < Improved Lighting

10f. ~ Publish Lockage Times by Uscr

10g. * Create Indraft

10t * Operational Philosophy/Industry Attitude

10L < Deepen River Upstream of Dam Gates

10j. < Pilot Communication (Bulletin Board)

10k. * Closed Circuit Television (CCTV) at Lock -
10l * Wicket Gates in Dam

10m. * Automated Lockage System from Queue Point

FERZ
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OBJECTIVE 4: COST ESTIMATES FOR NEW LOCKS

General Overview:

* Representative Lock and Dam Sites
- Lock and Dam 22 for Rock Foundations
- Lock and Dam 25 for Pile Foundations

* Three Levels of Investment for Lock Construction
- Lock Type A - Traditional, High Cost, High Performance
- Lock Type B - Innovative, Medium Cost, Medium Performance
- Lock Type C - Innovative, Lowest Cost, Lowest Performance

* 1200 Foot and 600 Foot Long Lock Alternatives

»

Six Locations for New Lock Construction at an Existing Project.
- See Slides for Five of the Locations

»

Sixteen Lock and Dam Projects in the Study
- 14 on Mississippi River
- 2 on lllinois Waterway

* After Screening Alternatives, more Feasible Locations at Each Project
will be Cost Estimated.

* Surviving Alternatives will be Carried Forward into the Economic Model.

* Innovative Design Overview
- At our last meeting: Doing things differently, Minimal cofferdams,
Construction in the wet
- Since last meeting: Ben Gerwick Review, Crane barge, Float-in
- Future: Construction Schedules, Contractor reviews, Workshops (CEORD)

(EraA 5)



DAY’ TE TE PRESENTATION

* Cost Estimate are for the following:
1. Concept Designs at Lock and Dam 22 and 25,

2. Locations 2, 3, 4 and 5.
3. Lock Types A, B and C.

* All Cost Estimates are Preliminary. Costs for Channel, Guidewalls, and
Environment are particularly early in their development.

* Estimates for Impacts to Navigation and Added Flow Capacity to the
Dam have not been Addressed.



Initial Project Management Plan 3-43

3.4 ECONOMIC PLAN
3.4.1 OBJECTIVE

The primary objective of economic analysis in inland navigation studies is to measure
_ the beneficial and adverse contributions to National Economic Development (NED)
associated with inland navigation features of water resources projects and plans. The
10 steps required by ER 1105-2-100 will be used to estimate navigation benefits.

3.4.2 BACKGROUND

All lock sites in the study area will be analyzed to determine the relative magnitude
of the constraint that each poses to the efficient flow of traffic and to determine the
potential transportation resource cost savings to the nation that will result from.
potential system actions. The interdependence between congestion at points in the
system will be explicitly modeled and analyzed in evaluating potential systemic
actions. .-

The scope of the economic work includes support for the other work groups. Support
will be provided for the Public Involvement Work Group as needed. Support for the
Environmental Work Group will include modal distributions of traffic; fleeting
analysis; analysis of accidents and hazardous spills; analysis of recreational boating -
patterns; emissions and fuel use; and demographic and social impact analyses for"
National Environmental Policy Act NEPA) documentation purposes.

Support will be provided to the Engineering Work Group in estimating reliability of
the system and innovative lock design and construction. Support also will be provided
as necessary for the detailed engineering studies.

The economic work plan for the feasibility study includes fasks that expand on work
completed during the reconnaissance study.

These tasks comprise the necessary ecomomic items of work for evaluating
alternatives in the systemic feasibility study.

3.4.3 ECONOMIC WORK PLAN FOR FEASIBILITY STUDY

The work as laid out in this work plan provides a complete system feasibility study
and minimizes uncertainty and economic evaluation during PED. A detailed
description of the work plan follows.

3.4.3.1 SUMMARY OF PRELIMINARY WORK

3.4.3.1.1 Refinement of the General Equilibrium Model (GEM)

The GEM, a non-linear programming, economic model, is the primary tool used for
evaluating systemic economic impacts. Improvements are planned to make the model

Lened L)



344 UMR-IWW System Navigation Study

more efficient and flexible and to provide greater detail in output to facilitate the
economic and environmental analyses.

To enhance operating efficiency, GEM will be configured to take advantage of the
UNIX operating system of the CRAY Y-MP computer at the Waterways Experiment
Station (WES). Further, an algorithm will be developed to determine the optimal
starting point from which iterations to the solution will progress. Finally, software
will be developed to facilitate the submission of multiple model runs. These changes
will reduce the expense of making model runs.

To improve flexibility, programming will be incorporated into the model to allow for
the analysis of alternative formulations of the delay-tonnage relationship. The model
user will be able to specify the form of the delay function at each potentlal system
constraint.

The model will be enhanced to provide more system detail in output reports. This will
enhance the model's usefulness as an analytical tool and-provide necessary data for
the Environmental Work Group. Items to be provided are: summary statistics by
commodity group; cumulative delay cost at each lock; ton-miles of systemic traffic;
and ton-miles of diverted traffic by alternative mode.

These work items are all significant and will require extensive modification -to the
GEM programming. Expertise will need to be gained in the UNIX operating system.
Training in using the model will be provided to appropriate parties.

Total Cost: $40,800
3.4.3.1.2 Refinement of WEEM - Illinois Waterway System

The Waterway Efficiency Evaluation Model (WEEM) will be used as a tool in the
assessing small-scale capacity enhancement measures. The model was originally
developed for use on the “Upper Mississippi River Transportation Economics Study”
which was sponsored by the Departments of Transportation of Missouri, Iowa,
Minnesota, Wisconsin, and Illinois combined with the U.S. Department of Agriculture
and the U.S. Maritime Administration. Configuring this model for use on the Illinois
Waterway will require considerable effort. To accomplish the conversion, reaches and
nodes, commodities types, and barge and tow types have to be defined for the Illinois
Waterway. Based upon these definitions, data bases will be bmlt reflecting
appropriate data.

Most required data is extant in Corps data bases or previously completed efforts. The
major effort will be compiling and formatting the data for use with this model. Data
for commodity flows will be obtained from the WCSC, and vessel and barge operating
costs are published annually by the Corps of Engineers. Lock operating
characteristics will be obtained from Performance Monitoring System (PMS), whﬂe
lock capacities will be generated in Tasks 2.a. and 3.d.

Total Cost: $27,600
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3.4.3.1.3 Update WEEM Data - Upper Mississippi River

The WEEM will be used in evaluating small-scale efficiency measures, Current
model data bases reflect Upper Mississippi River data from the mid-1980's. To
provide better and more consistent analyses, data base elements to be updated to

operating costs are published by the Corps of Engineers annually. Lock operating
characteristics will be obtained from PMS data, while lock capacities will be
generated as a precursor to this task.

Total Cost: 219,300
3.4.3.1.4 Refinement of the Delay Model

The relationship between tonnage throughput and congestion at a lock is critical for
the economic analysis of the navigation system. During the reconnaissance phase of
this study, an analytical model was developed to estimate this relationship and
determine lock capacities. Among the refinements to be accomplished will be the
development of techniques to account for the variability of input data, Data elements
will be analyzed to determine appropriate probability distributions to be used for
input. Based upon these distributions, Risk™ software will be incorporated into the
model to generate multiple input files based upon the probability distributions. Post-
processors will be developed to consolidate the results of the multiple output runs.

Total Cost: $30,200
3.4.3.1.5 Create Open Pass Model

Peoria and La Grange locks on the Illinois Waterway experience a significant amount
of open pass conditions, Even during normal locking operations, varying hydraulic
conditions at these sites have a large effect on throughput efficiency. This task will
review historical river flow data and correlate this data with lock operating conditions
at Peoria and La Grange. Autocorrelations will be analyzed. The correlation between
open pass conditions at the two sites will be determined. The results of the above
analysis will be integrated into the modi cation of the delay model, Task l.d., and also
used in the sensitivity analysis, Task 5.b.
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Data are available from the Rock Island District, Corps of Engineers' Hydraulics
Branch and Operations Division and from data previously compiled for the
reconnaissance study. .

Total Cost: $27,600
3.4.3.1.6 Generate Einployment Data

Unemployment data is collected to determine NED benefits for the lock and dam
construction work from employment of previously unemployed labor resources.
Employment benefits are included in the presentation of the final project site benefit-
to-cost analysis.

Eligibility of specific projects for these benefits is determined as follows. Identify all
counties where there is a likelihood of specific construction site work activity, by state.
Contact the respective state statistical offices and obtain unemployment data for the
5-state, 78-county study area. Calculate the qualifying national unemployment rate.
Identify all counties with persistent and substantial unemployment. If more than one
county or state is eligible for employment benefits for the same project, determine a
means to reflect the appropriate employment benefit allocable to each county.

The most current information available will be obtained from the Labor Employment
Statistics offices in each state. Unemployment statistics for the past 4 years will be
obtained for each of the counties and applicable Metropolitan Statistical Area (MSA)
where construction work may take place. U.S. Army Corps of Engineers, Directorate
of Civil Works, Policy and Planning Division (CECW-PD) provides Economic Guidance
Memorandums on areas eligible for NED benefits from employment of previously
unemployed labor resources.

Total Cost: $28,400
3.4.3.2 EXISTING CONDITIONS
3.4.3.2.1 Capacity and Delay Estimates (Existing Conditions)

Lock capacity and congestion (delay) functions are a key input in the economic
analysis. This task will define present system capacity and congestion. For each lock
in the system, the historical data will be accessed, including the most current data
available. The model developed in Task 1.d. will be calibrated, and capacity and
delay estimates will be made for each lock on the Upper Mississippi River and Illinois
Waterway (37 sites) to verify the model. These estimates will include confidence
intervals.

Much of the needed data has been accumulated in the reconnaissance study. Further
data, specifically the most current data, is available from PMS and will be available
at the completion of Task 2.b. v

Total Cost: $87,300
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3.4.3.2.2 Establish Existing System Traffic

3.4.3.2.2.1 Obtain WCSC Data. In order to establish existing system traffic, data
files will be obtained for each lock and other constraint identified for the years 1988,
1989,1990, and 1991. These files will contain:

- Origin and destination by river mile, port, and dock code for each movement
transiting any of the 29 locks on the Upper Mississippi River and the 8 locks on the
Illinois Waterway.

- Data files will identify each movement by direction (upbound or downbound),
commodity code, tonnage, and waterway.

This data will be obtained from the WCSC. The WCSC origin-destination data for
1991 is currently available from the Upper Mississippi River and Illinois Waterway
reconnaissance studies. Data will be requested and funds transferred by Inter-Army
order for requesting services. This data will be aggregated into a single file by
commodity group to define existing traffic demands. This file will be the base from
which future unconstrained traffic will be projected. This data is an input
requirement of the GEM model.

Total Cost: $37,800

3.4.3.2.2.2 Obtain PMS Data. In order to establish the existing system traffic, this
task will obtain 1988-1991 tonnages transiting each lock on the Upper Mississippi
River and Illinois Waterway recorded in the Lock PMS data base. Tonnages obtained
from the PMS system will be commodity specific, and upbound movements will be
distinguished from downbound movements. A comparison of the WCSC and PMS
tonnages by lock, direction, and commodity will be made to verify WCSC data.

Data for this task will be obtained from the Corps of Engineers Lock PMS data base.
Because the PMS has moved from Power Computing to the Corps of Engineers
Automation Plan (CEAP) system, new Automated Data Processing (ADP) techniques
will be developed to access and process the data. Any discrepancies between WCSC
and PMS data will be resolved before the WCSC data is aggregated and formatted for
input into the GEM model. Discrepancies will be reported to the Institute for Water
Resources Navigation Data Center. Lockage statistics used in the capacity-delay
analysis also will be accessed as part of this task.

Total Cost: $25,100

3.4.3.2.2.3 Analyze and Aggregate Raw WCSC Data. In order to establish
existing system traffic, the WCSC data will be aggregated into a limited number of
commodity groups for ease of management. The data will then be accumulated into a
single file. Duplicate movement records will be eliminated, and variables added to
indicate the locks thai each movement transiis. The data will then be further
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aggregated geographically by Port Equivalent Codes. Statistical analysis techniques
will be applied to gauge seasonality and to identify trends.

This task follows and uses data output from the comparison of WCSC dock to dock
data with PMS data. Additional movement files will be constructed from this file to
estimate future traffic demands by applying commodity group specific growth rates to
the base traffic. All files then will be formatted for input into the GEM model.

Total Cost: $30,400

3.4.3.2.2.4 Determine Final Origin and Destinations. In order to establish
existing system traffic, this task will identify major Mississippi River and Illinois
Waterway river terminals, as well as terminals in other applicable areas (reference
origins and destinations for Upper Mississippi River and Illinois Waterway shipments
as identified in the WCSC data base). Country elevators, coal mines, and chemical
manufacturing facilities also will be identified.

" A series of mail and telep};one surveys will be conducted, along with some follow-up
visits to the sources listed above, to determine ultimate off waterway origins and
destinations for waterway traffic. Special attention will be given to determining land
origins of system grain movements. This data is a necessary input for the
transportation cost study. Information available from State Departments of
Transportation will be investigated. .

Total Cost: $116,500

3.4.3.2.2.5 Identify Alternate Water Routings. In order to establish the NED
benefits of existing system traffic, alternate water routings need to be identified.
Some system traffic may have more than one possible water routing in moving from
origin to destination. Further, some system traffic may have multiple feasible origins
or destinations dependent on system operating conditions. These movements and
their possible multiple routings will be identified.

This task will be accomplished through review of waterway maps and interviews with
shippers, carriers, and Corps of Engineers operations personnel. These alternate
water routings will be input to the GEM origin-destination file and costed out as part
of the transportation cost study.

Total Cost: $29,300
3.4.3.2.3 Existing Transportation Costs

To establish existing transportation costs, costs for a sample of system movements
(identified in Task 2.b.) will be estimated, or actual costs determined, for both water
and non-water transportation modes. Three categories comprise the total
transportation cost, namely, the line haul costs, access costs to and from a particular
mode used in a movement, and the transfer costs associated with the movement.
Water movements with more than one possible water routing will have costs
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estimated for all feasible water routings. Ultimate origins and destinations will be
verified.

This task will be accomplished based on waterway and non-water transport route
modeling, as well as interviews of shippers and carriers. Current transportation costs
(waterway and off-waterway) will be estimated for a selected sample of waterway
movements. The sample will be selected to provide wide coverage of existing system
movements. A stratified sampling technique will be employed to ensure efficient
selection of individual movements. QOutput of this task will be verified with Reebie
transportation cost models. A 1% rail waybill sample will be obtained and evaluated
to verify rail cost modeling. This effort will be subject to In-Progress Review (IPR) at
predetermined points by a designated industry review group. The output of this task
is used in Task 2.d. [Sample data is extended to the entire (aggregated) population of
movements.]

Award A-E Contract - Total Cost: $34,300

Monitor Contract - Total Cost: $30,200

Existing Transportation Costs - Contract Cost: $109,900 .
3.4.3.2.4 Extend Cost Data to Pdpulation

In order to satisfy GEM input requirements, the cost data developed for a sample of
movements in Task 2.c. must be extended to the entire population of movements in
the movements file developed in Task 2b. The GEM requires the gross
transportation cost differentials (savings) between water transportation and the next
least costly alternative mode of transport for each potential system movement as a
model input.

The transportation cost data developed for the sample of movements will be analyzed
and regression equations developed to extend the data to non-sampled data in the
movement file. The result of this task is a matrix which accurately reflects the long-
term marginal resource cost that shippers face in the modal choice decision between
waterway transportation and some alternate mode. This matrix is a reqmred GEM
input.

Total Cost: $36,700
3.4.3.2.5 Estimate Existing Fleet

Knowledge of the towboat and barge fleet utilizing the waterways is essential to
analyzing water transportation costs, lock capacity, and delay cost, This task will
research the number, horsepower, and age of the linehaul towboats, as well as size,
type, and age of barges working in the study area. This task will identify the
distribution of tow configurations at various points in the system and correlate this
information with tow borsepower and commodity type. The task will identify the
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probability of commodities being moved in dedicated tows as opposed to mixed tows.
Existing over or under capacity in the fleet also will be identified.

Initial data will be retrieved from PMS. Further data will be retrieved from Coast
Guard files, The Inland River Record, and other data sources, Results will be
reviewed by industry to ensure accuracy.

Total Cost: $13,400
3.4.3.2.6 Estimate Existing Delay Costs

Fleet data will be used in conjunction with Corps of Engineers published shallow draft
vessel operating cost data to derive estimates of current unit delay costs. These costs
serve as input into the system model. Three important components are involved in
estimating commodity-specific hourly delay costs at system locks. The equation below
presents the three components of the cost of delay and summarizes the computation
of total hourly delay costs per ton.

Barge Cost/ Tow Cost/ Commodity Total Cost/
Ton Hour + Ton Hour + Cost/Ton = Ton Hour
of Delay of Delay Hour of of Delay

- Delay

The first factor affecting the cost of delay is the distribution of tow sizes and barge
types employed in the movement of specific commodities. The average number of

barge costs per ton.

The second major factor in estimating delay costs is the hourly cost of the towboat
used to push the barges. The hourly cost of the towboat is directly related to its
horsepower. To determine the tow horsepower component of cost, tow horsepower
will be regressed on tow size. This regression equation will be used to estimate the
horsepower requirements for typical tows used to move the different groups of

from Corps of Engineers published shallow draft vessel costs. Using this information,
an average tow operating cost will be determined for each lock on the Upper
Mississippi River and Illinois Waterway for the commodity groupings used in this
analysis.

The final component of tae hourly cost of delay is commodity inventory carrying costs.
These costs will be estimated using the discount rate applicable for water resource



Initial Project Management Plan 3-51

the commodity-specific delay costs at all lock sites on the Upper Mississippi River and
Illinois Waterway.

Costs per kiloton per hour of delay for each commodity movement at each system lock
transited are inputs required by GEM. The model allows these costs to be input by
aggregated commodity groupings for each system lock.

Total Cost: $10,700
3.4.3.3 WITHOUT-PROJECT CONDITIONS
3.4.3.3.1 Project Unconstrained Traffic

To establish unconstrained system traffic demands projected for a period of 50 years,
traffic projections will be developed by commodity group and by waterway segment
for the entire Upper Mississippi River and Illinois Waterway by relating the existing
traffic base to indexes of growth in the specific regions served by the waterway. A
range of possible unconstrained system traffic demands will be developed. Traffic
projections developed for the Inland Waterway Review will be reviewed with industry
groups, updated and revised, as needed, based on current trends and the latest
information available, and incorporated into feasibility level traffic projections. The
current increase in grain shipped on the system and the change from eastern to
western coal .sources make this analysis important to accurately forecast future
traffic. Output of this task is a requirement of the navigation system analysis to
establish traffic and benefits over the 50-year period of analysis. Each GEM run
requires traffic volume representative of a specific year of the analysis.

Award Transportation Cost Contract - Total Cost: $34,300
Monitor Contract - Total Cost: $13,900

Project Unconstrained Traffic - Contract Cost: = $134,000
3.4.3.3.2 Estimate Future Without Fleet

Estimates of the future fleet of barges and towboats will be used in establishing cost
of delay and waterway transportation. The future fleet will be projected from the
existing fleet based upon expected replacement of aging equipment as well as demand
for waterway transportation. First, a projection of the future fleet will be made based
upon the unconstrained commodity growth rates. This projection then will be
adjusted to account for the constraints imposed in the without-project condition.

Data on the existing fleet by type and age will be available from Task 2.e.
Commodity growth rates (unconstrained) will be available from Task 3.a. Industry
sources will be consulted to determine likely ages for towboat and barge retirements,
as well as to determine likely sizes and types of towboats and barges in the future.

Total Cost: $21,500
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3.4.3.3.3 Estimate Future Delay Costs

The purpose of this task is to apply the method developed to establish existing delay
cost (Task 2.f) to the projected future fleet (Task 3.b.).

Total Cost: $2,600
3.4.3.3.4 Project Without Capacities

Capacity and delay are key to the economic analysis of the navigation system.

Changes which are likely to take place over the planning horizon must be analyzed

and factored into the system analysis. For each site, changes in lock capacity and the
delay-tonnage relationship will be determined over the study horizon. This will

include the analysis of the effect of aging on lock performance, projected changes in

commodity mix, and projected changes in fleet characteristics. Further, the most

likely operating scemario (n-up n-down, helper boats, etc.) will be identified, and

changes in capacity and delay will be analyzed.

Data and models for this task coincide with those needed for Task 2.a. Support from
Corps of Engineers operations personnel and industry personnel will be required to
determine likely operating scenarios under congested conditions. Results from this
task will be used in the system model to represent without-project conditions.

Total Cost: $28,200
3.4.3.3.5 Relative Modal Cost Shifts Without Project

The NED benefit of the navigation system is derived from the resource savings
attributable to the use of water transportation versus other modes. It is reasonable
to put forth some effort in determining likely changes in relative modal cost over the
planning horizon. This analysis will evaluate the effects of changes in technology
(new equipment) on competing modes of transportation. It will consider likely
additions and retirements of railroad track, roadway, and pipelines. Anticipated
congestion and capacity constraints of railroad transportation in the without-project
condition will be addressed. Effects of waterway fuel tax on modal choice will be
considered.

Much of the information needed to perform this analysis is available through the U.S.
Department of Transportation and the various State Departments of Transportation.
Further information sources may be located during the course of the study.
Coordination with industry will ensure that the analysis is accurate.

Award A/E Contract - Total Cost: $15,900

Monitor Contract - $55,500

Relative Modal Cost Shifts - Contract Cost - $50,000
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3.4.3.3.6 Prepare Data for GEM Model Without Project

GEM requires that specifically formatted input files be prepared for each model run.
This task entails the development of ADP techniques to consolidate and format the
data for use with the GEM model. The files will be prepared and checked for quality.

Data needed for this task is obtained from the completion of other tasks in acquiring
GEM input data.

Total Cost: $110,200
3.4.3.3.7 Run GEM System Model - Baseline

An initial set of GEM runs will be made to establish the navigation system baseline.
These runs will reflect the existing system projected into the future. Only routine
maintenance and emergency repairs will be assumed. These runs will establish a
base for projecting the rehabilitation projects, authorized system improvements, and
changes in operating policy which will form the without-project condition.

Input files are prepared in Task 3.f.
Total Cost: $21,400
3.4.3.3.8 Run GEM System Model for Without-Project Condition

The GEM will be used to estimate the future without-project conditions, including
level of congestion, systemic traffic, diverted traffic, and systemic transportation
savings over other modes of transportation. The GEM will be run for anticipated
without-project conditions in 2-year increments for a period of 20 years (2000-2020).
For the subsequent period of analysis, GEM will be run in 5-year increments (through
2050). Two-year intervals are necessary to analyze the economics of small-scale
alternatives to chamber replacement. It is anticipated that a period of at least 60
total calendar years will be analyzed. Key model output will be consolidated into an
easily accessible format.

The model is refined for use in this study in Task 1.a. Input files to run the model
will be prepared in Task 3.f.

Total Cost: $57,400
3.4.3.3.9 Project Without Maintenance and Rehabilitation Costs
Based upon the determination of the without-project conditions, expenditures for

maintenance and rehabilitation can be projected throughout the study horizon. These
expenditures are part of the without-project condition.
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Costs of lock and/or dam rehabilitations will be provided by the Engineering Work
Group. Historic maintenance costs will be provided by Corps of Engineers operations
personnel. Projections of future maintenance expenditures will be based upon the
evaluation of system reliability (Task 8.a.), and the time and location of future
rehabilitation projects.

Total Cost: $17,500
3.4.3.4 FORMULATE ALTERNATIVES
3.4.3.4.1 Identify Feasible Alternatives

A complete array of alternatives will be screened to identify feasible alternatives for
addressing system problems. Small-scale measures, 600-foot lock additions, 1,200-
foot lock additions, existing chamber extensions, traffic management measures, and
innovative lock design and construction will be investigated for inclusion in detailed
investigations. Site feasibility and cost of identified alterations will be provided by
the Engineering Work Group.

Total Cost: $98,400

3.4.3.4.1.1 Small-Scale Evaluation. Using the PC-based WEEM model to evaluate
small-scale efficiency measures is more cost-effective than using the GEM model.
WEEM will be used to evaluate the incremental cost reduction of an array of small-
scale measures. These will include extended guidewalls, tow haulage equipment, and
helper boats. The most promising small-scale measures will be identified for further
analysis and possible inclusion in the recommended plan.

Corps of Engineers Operations and Engineering Divisions personnel, as well as
industry personnel, will be consulted on measures to evaluate possible efficiency
gains. Data from sites where these small-scale measures have been or are being used
will be evaluated. Data necessary to run the WEEM model will be obtained in Tasks
Lb. and l.c.

Total Cost: $28,900
3.4.3.4.2 With-Project Capacities

For each site and each alternative, a capacity estimate and delay function will be
generated. These will be used in the initial screening of alternatives (Task 4.d.) and
carried forward to the GEM model analysis if appropriate.

Support from the Engineering Work Group regarding projected operating parameters
will be required.

Total Cost: $5,300
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Total Cost: $10,700

3.4.3.4.4 Evaluate Alternatives

One final screening will be conducted to determine which measures at which locks
will be carried forward in the analysis for detailed investigation. This screening will

determine the possible candidates to be included in determining the NED Plan and
possible recommended plans. A screening criteria will be developed and presented

Total Cost: $41,700
3.4.3.4.5 Prepare Data for GEM Model

Total Cost: $33,700

3.4.3.4.6 Estimate Unemployment Benefits

This task involves working closely with the Engineering Work Group (Cost
Estimating) to obtain project construction costs which form the basis of employment
benefits. Estimates will be obtained to determine the appropriate percentage of
skilled, semi-skilled, and unskilled laborers needed for the specific project, and
estimated amount of labor that can be hired locally at the construction job site. The
percentage of locally hired on-site labor will be determined, Calculation will be made

allocation, construction period and periods to base year, future value, and the
appropriate discount rate.

Total Cost: $10,700
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3.4.3.4.7 Identify NED Plan

The results of the previous system model runs will be used to identify the NED Plan
for the system. The locks which appear to be major system constraints in each time
period (the locks with the highest delays during the period of analysis) will be
analyzed for alternative solutions to reduce or eliminate these delays. Removing a
constraint on the system reduces the cost of delay and provides increased system
carrying capacity, allowing commodities to move on the waterway at reduced total
costs. :

Individual site-specific project costs developed by the Engineering Work Group will be
- employed to determine economic costs of potential system actions. Further system
model runs will be accomplished to identify the plan and its benefits and costs. When
the net present value of the cost of removing the constraint(s) first becomes less than
the net present value of the delay costs imposed by the constraint(s), then the
constraint(s) should be relieved at that time to maximize the net benefits of the
system. The new system with the already warranted improvements then becomes the
base case for evaluating successive capacity expansion improvements in later years.
This iterative technique will be sequentially applied over the 50-year period of
analysis to optimize the timing of capacity expansion measures and determine the
NED Plan.

Total Cost: $79,100
3.4.3.4.8 Develop Recommended Plan

The economic benefits and costs of all alternative plans will be identified. The
alternative plan with the greatest net economic benefit consistent with protecting the
nation's environment (the NED Plan) will be the selected plan unless there are
overriding reasons for selecting another plan, based on other Federal, State, and local
concerns. The basis for selecting the recommended plan will be fully reported,
including criteria used in the selection process.

Total Cost: $79,100
3.4.3.5 SENSITIVITY ANALYSES
3.4.3.6.1 Traffic Projections (Sensitivity Analysis)

Future traffic growth is a key parameter in the economic analysis of potential
waterway projects. By their nature, these projections are uncertain. Sensitivity
analysis on this parameter must be conducted to inform decision-makers as to the
consequence of actions under a variety of growth scenarios. A complete sensitivity ,
analysis will be conducted utilizing the uncertainty envelope in the projection of each
commodity group. Multiple model runs will be made quantifying the consequences,
risks, and implications to project benefits and costs under various growth scenarios.
The growth rates and uncertainty enveloper will be available from Task 3.a.

Total Cost: $103,100 - TN



Initial Project Management Plan 3-57

3.4.3.5.2 Open Pass (Sensitivity Analysis)

The frequency and duration of open pass and other hydraulic conditions impact the
economic analysis. This task will investigate the sensitivity of the systemic economic
consequences to varying open pass conditions. Various open pass scenarios on the
Illinois Waterway System will be identified and investigated. Model runs will be
made, and consequences for the recommended project will be quantified.

Necessary input to perform this task will come from the development of the Open
Pass Model (Task l.e.).

Total Cost: $44,600
3.4.3.5.3 Capacity Estimates (Sensitivity Analysis)

Capacity/delay estimates are key inputs to the economic analysis. Uncertainty exists
in these estimates. The degree to which this uncertainty impacts the systemic
analysis will be quantified. At sites where uncertainty in capacity estimates is likely
to have a significant impact (where traffic levels neither greatly exceed nor fall far
short of estimated capacity), GEM model runs will be made with alternative
capacities within the uncertainty envelope. Results from these runs will allow
quantification of the possible impacts of uncertainty in these parameters.

Capacities and delay functions will be available from Tasks 2.a, 3.d, and 4.b. Model
runs made in Tasks 3.h and 4.g. will demonstrate when and where uncertainties in
capacity are likely to have a significant impact on the system analysis.

Total Cost: $58,400
3.4.3.5.4 Transportation Costs (Sensitivity Analysis)

The resource savings in moving commodities by water transportation is the basis of
the system benefit. It is important to identify the consequences of increases or
decreases in the cost of alternate modes of transportation. Commodity movements
will be examined to determine whether changes in certain assumptions could increase
or decrease the cost of alternative modes of transportation. The GEM runs will be
made using these alternative costs to quantify the impact on the recommended plan.
Runs also will be made to quantify the impact of increases in fuel costs. The GEM
also will be used at this point to quantify the modal shift caused by an increase in the
waterway fuel tax, and/or implementation of congestion fees.

The data necessary will be provided in Tasl;s 2 and 8. The Reebie cost models will be
used to test the sensitivity of costs to various assumptions.

Total Cost: $33,900



3-58 UMR-IWW System Navigation Study

3.4.3.6 WORK GROUP MEETINGS, IN-PROGRESS REVIEWS

Quarterly work group meetings and IPR's will be conducted. Study progress will be
monitored and issues arising during the course of the study will be resolved.

Total Cost: $108,100
3.4.3.7 SUPPORT FOR PUBLIC INVOLVEMENT
3.4.3.7.1‘ Participation in Public Involvement

This task includes support for the public meetings held during the study process as
well as other public involvement activities. @ This task includes providing
explanations, presentations, and other pertinent input as requested.

Total Cost: $41,900
3.4.3.8 SUPPORT FOR ENVIRONMENTAL WORK GROUP
3.4.3.8.1 Modal Distributions of Traffic

The analysis of the incremental changes in modal traffic distribution between the
with- and without-project traffic distribution is necessary to gauge the incrsmental
social and environmental impacts of the project. This task will provide detailed
reports of traffic diverted from the system for the with- and without-project futures.
These reports will identify commodity, tonnage, origin, destination, and alternate
mode for all diverted traffic for each year GEM is run. Also, these reports will provide
the necessary background for the analysis of hazardous spills, fuel use, and emissions,
which are discussed later.

Data to perform the above task will be available from GEM output. Computer
programs to format the output into useful reports and to provide the summary
- statistics will be available from Task 1.a. The International Grain Transportation
Model developed for the Inland Waterway Review will be used to gauge any shifts in
origin and/or destinations. The costs to accomplish the task are as follows. Methods
will be developed to identify shifts in origin/destination for other commodities.

Without-Project Rail - Total Cost: $26,300
Without-Project Other Modes - Total Cost: $26,300
With-Project Rail - Total Cost: $26,300
With-Project Other Modes - Total Cost: $26,300

3.4.3.8.2 Fleeting Analysis
An evaluation of the impacts produced by increased navigation must be made to

gauge the effect on biological resources of the river system. Barge fleeting is a
necessary part of river transportation; therefore, any impacts of increased fleeting
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must be addressed. This analysis must identify existing conditions, as well ag predict
the magnitude of fleeting in the with. and without-project conditions.

3.4.3.8.2.1 Historic and Existing Fleeting. Historic fleeting sites will be

Total Cost; $40,700
3.4.3.8.2. elate Traffic and Fleeting, Historic data will be statistically
rmin

3.8.2.2 Corr
analyzed to determine the correlation between traffic ang fleeting. A predictive
relationship will be developed between future traffic and fleeting.

Total Cost: $7,500
3.4.3.8.2.3 Without-Project Fleeting Projection. Using without-project traffic
Projections and the above relationship, the amount and location of future fleeting by
commodity will be determined. The ability of the current system to accommodate
future fleeting will be assessed. Industry will be consulted to determine the location
and size of future fleeting areas,

Total Cost: $12,200

3.4.3.8.2.4 With-Project Fleeting Projection. Using with-project traffic
Projections and the relationship between fleeting and traffic, the amount and location

Total Cost: $25,900

3.4.3.8.3 Accidents and Hazardm;s Spills

recommended project. A major petroleum or toxic material spill could have g
devastating impact on the natural resources of the river system.
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the without-project condition. Similarly, the with-project modal traffic splits will be
used to predict accidents and spills by mode for the with-project condition.

The results of this analysis will be provided to the Environmental Work Group for
their assessment of the incremental environmental consequences. The costs for this
effort are detailed as follows.

Data Development - Total Cost: $18,000
Model Estimation - Total Cost: $15,100

Forecast -

-Without-Project Waterway - Total Cost: $12,600
-Without-Project Alternate Modes - Total Cost: $11,900
-With-Project Waterway -Total Cost: $11,900
-With-Project Alternative Modes -Total Cost: $11,900

3.4.3.8.4 Emissions and Fuel Use

A study of fuel usage and emissions resulting from commodity traffic will be
accomplished to determine the incremental impact of the recommended project.

This study will begin with the examination of the literature to determine the fuel
consumption and emissions of the existing fleet per unit of commodities moved. Data
on fuel use and emissions by competing forms of transportation also will be gathered.
This data, along with future fleet projections, will be used to construct a predictive
model of fuel use and emissions per unit of commodity moved. The model will be
specific by mode and commodity group. ‘

Using this model and the modal distribution analysis (Task 7.a.), fuel use and
emissions will be forecast by mode for with- and without-project conditions.

The results of this analysis will be provided to the Environmental Work Group for
their assessment of the incremental environmental consequences. The resources and
costs for this effort are detailed as follows.

Data Development - Total Cost: $2,200
Model Estimation - Total Cost: $33,400

Forecast -
-Without-Project Waterway - Total Cost: $24,800
-Without-Project Alternate Modes - Total Cost: $24,800

With-Project Waterway - Total Cost: $28,800
With-Project Alternative Modes - Total Cost: $28,900
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3.4.3.9 RECREATION ANALYSIS

This analysis will provide the Environmental Work Group with the basis to identify
and estimate biological impacts associated with recreation traffic. The
Environmental Work Group will identify sites for potential environmental problems
and assess impacts under with- and without-project conditions, Conflicts between
commercial and recreational navigation will also be investigated. Subtasks are as
follows:;

3.4.3.9.1 Establish Existing Recreation Use

Existing surveys and studies will be utilized to the extent possible. Consider using
risk analysis or other techniques where data gaps exist.

- Generate recreational boating estimates on a pool by pool basis, Rely on existing
data, and make assumptions to bring data to this level of specificity. Stratify
weekend/holiday use and weekday use. Assess the effects of seasonality.

- Identify significant areas of recreational boating in the main channel and other
navigable portions of the river. Since information on geographic distribution of
recreational use is not currently available, generate assumptions or collect data to
determine proportion of use between main channel and backwaters areas.

~ - Distinguish use by vessel size, type, and horsepower to the extent possible. Use
PMS data to quantify recreational boating use and seasonality at navigation locks.

3.4.3.9.2 Project Future Recreation Use

To evaluate recreational impacts over the Planning horizon, future use must be
forecast. Use of navigation channels, backwaters and locks by recreational vessels
will be projected under various scenarios. Consumer demand, biological and social
carrying capacity of the resource, and implications of river management options will
be considered.

Total Cost: $100,000

3.4.3.9.3 Commerciallkecreational Navigation Conflicts

- Existing use of the locks by both recreational and commercial craft is measured
through PMS data collection, Historical trends will be analyzed. Projections of use
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should be consistent with those used elsewhere in the study. (In the projections, it is
important to note that recreational lockages may not be directly related to overall
recreational use.)

- The effects of increased commercial traffic on recreational boater safety will be
analyzed. The extent of existing conflict will be identified, as possible, based on
information from public safety, law enforcement, and recreation management
officials. Measures to reduce safety-related conflicts will be identified. These
measures may include general, system-wide actions as well as specific local solutions
to current or anticipated “trouble spots.”

- The effects of increased commercial traffic on recreational lockage delays will be
analyzed. This is especially relevant upstream of the locks being considered for
improvement. Congestion at the upstream locks may increase due to overall traffic
increases, and these are the pools with the greatest recreation use. The value of
lock.-zes to the recreational experience will be analyzed, either quantitatively or
qua.. atively. Potential measures to reduce the impact of lock delays, such as
employing informational signs or altering pool access to befter coincide with desired
destinations, will be identified.

Total Cost $92,000
3.4.3.10 SUPPORT FOR ENGINEERING WORK GROUP
3.4.3.10.1 Estimate Reliability of System

This task is a joint effort with the Engineering Work Group in defining the without-
project condition.

The reliability of all lock and dam structures on the Upper Mississippi River and
Illinois Waterway will be evaluated, and economic justification will be established for
each lock and dam structure in need of rehabilitation and included in the without-
project condition. Optimal timing of rehabilitation to keep the existing system
operating over the 50-year period of analysis will be defined.

The following major work items will be completed in estimating the reliability of the
system.

- Obtain engineering data.
- Obtain current reliability coefficients.

- Obtain reliability indices vs. time relationship for 50-year planning period for each
site.

- Establish point of unsatisfactory performance.
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Total Cost: $66,100

3.4.3.10.2 Innovative Lock Design and Construction

Total Cost: $21,500
3.4.3.11 SUPPORT FOR NEPA DOCUMENTATION

3.43.11.1 Demographic Analysis

In order to meet the requirements of the EIS and assess social and economijc impacts,
it is necessary to analyze and consider particular demographic and social facts;

Maps and geographic information about the immediate study area, affected region,
and affected states will be gathered. Maps indicating the boundaries of the affected
study area, region, and states will be prepared. Current and Projected population
estimates for all counties located within the study area will be Presented. Socio-
economic profile of the study area will be obtained: number of people, where they are,
age and sex compositions, labor force Participation, Occupational and industrig]
profile, and educational status.
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published 1990 census data and population projections. This information will be
furnished to the Environmental Work Group and used in Task 3.

Total Cost: $9,300
3.4.3.11.2 Social Impact Assessment

A social impact analysis entails assessing life styles, social interactions, relative life
quality, and community values of the individuals and groups that are impacted by a
decision. It also examines organizational, procedural, political, and financial
parameters of a given target area. The analysis will measure or predict the effects of
a given project upon the entire impacted area and identify the trade-offs between
negative and positive effects.

Social impact assessment is necessary to identify the impacts resulting from proposed
navigation improvements and alternative plans at specific navigation facilities and
locations. Assessment of impacts is required by NEPA for Environmental Impact
Statements/Environmental Assessments. Data gathered during the comprehensive,
system-wide socioeconomic assessment will be used as the basis of each site-specific
assessment. The data will be supplemented by more detailed information regarding
the project area and surrounding communities.

Socio-economic impacts resulting from the with- and without-project alternatives will
be identified. Impacts for Environmental Impact Statements will be assessed:
community and regional growth; community cohesion; displacement of people,
businesses, or farms; public facilities and services, property values and tax revenues;
business and industrial activity; employment and labor force; noise levels, aesthetics;
and impacts to life, health, and safety. Measures and alternatives which minimize
adverse impacts will be identified. Alternatives will be identified which have
unacceptable impacts. The range of impacts will be assessed resulting from each
action or no action alternative. The NED Plan will be discussed, and, if warranted,
the plan's departure from the alternatives preferred by imstitutions or the general
public. The rationale for selecting the recommended plan will be discussed. Impacts
are an input to the Environmental Impact Statement.

Total Cost: $40,500

3.4.3.12 REPORT PREPARATION

This task includes report writing, internal review, and report preparation costs.
Total Cost: $147,100

3.4.3.13 REVIEW AND COMMENT RESOLUTION

This task includes coordination and response to Division and Washington Level
Review Center comments, and to comments from others.

Total Cost: $74,800



LOCATION 2 FEATURES, TYPE A

Note: Type A lock blocks off the river. Constructible only if another lock (temporary)
is first constructed at the site.

* Traditional Construction Methods
- Perimeter Cellular Cofferdam
- Construction in the Dry

* Peak Performance
- 18 ft Submergence Depth Over Downstream Sill

- Numerous Floating Mooring Bitts
- Filling and Emptying Performance Limited due to Small Size of Existing
Culvert.

* Long Service Life, Controlled by the Remaining life of the Existing Lock

* Long Construction Duration
- Constructing only Half of a Lock

* Dewaterable

* No Upstream Lift Gate
- Miter Gates Existing

* No Emergency Closure Capability
- Not a Feature of the Existing Structure

* Approximately 1200’ Long Guidewalls Upstream and Downstream

* First Cost: $225,000,000

($rat



TION 2 FEA TYPE B

Innovative Construction Methods Not Used for Lock Construction
- Technologies from Bridge, Tunnel and Offshore Rigs
- Localized Cofferdam Construction
- Construction Requires Some Lock Shutdown

Reduced Performance
- 15 foot Submergence Der:h Over Downstream Sill
- Reduced Number of Floating Mooring Bitts
- Filling and Emptying Performance Limited due to Small Size of Existing
Culvert.

Long Service Life, Controlled by the Remaining Life of the Existing Lock

Shorter Construction Duration
- Minimal Cofferdam Construction

Dewaterable

No Upstream Lift Gate
- Miter Gates Existing

No Emergency Closure Capability
- Not a Feature of the Existing Structure

Shortened Guidewalls Upstream and Downstream
- General Navigation Model Assistance

First Cost: $174,400,000



LOCATION 2 FEATURES, TYPE C

Innovative Construction Methods Like Type B
- Scaled-Down Version of Type B Locks
- Construction Requires Some Lock Shutdown

Reduced Performance
- 15 foot Submergence Depth Over Downstream Sill
- Reduced Number of Floating Mooring Bitts
- Longer Filling and Emptying Times

Shorter Service Life, May be Controlled by the Remaining Life of the Existing Lock

Shorter Construction Duration
- Minimal Cofferdam Construction

Dewaterable

No Upstream Lift Gate
- Miter Gates Existing

No Emergency Closure Capability
- Not a Feature of the Existing Structure

Shortened Guidewalls Upstream and Downstream
- General Navigation Model Assistance

First Cost: $164,300,000 Increased Major Rehabilitation Cost
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ATION 3 FEA TYPE A

Type A: Not feasible due to cofferdam placement within the existing lock. Tow width
restricted to one barge wide.



TION 3 FEA TYPE B

Innovative Construction Methods Not Used for Lock Construction

- Technologies from Bridge, Tunnel and Offshore Rigs
- Localized Cofferdam Construction
- Some Construction Interference with Navigation

Reduced Performance
- 15 foot Submergence Depth Over Downstream Sill
- Reduced Number of Floating Mooring Bitts
- Longer Filling and Emptying Times

Long Service Life, May be Controlled by Remaining Life of Existing Lock

Shorter Construction Duration
- Reduced Cofferdam Construction

Dewaterable

No Upstream Lift Gate
- Miter Gate Monolith Exists

No Emergency Closure Capability
- Not a Feature of the Existing Structure

Shortened Guidewalls Upstream and Downstream
- General Navigation Model Assistance

First Cost: $235,000,000

L4



LOCATION 3 FEATURES, TYPE C

* Innovative Construction Methods Like Type B
- Scaled-Down Version of Type B Locks
- Some Construction Interference with Navigation

* Reduced Performance
- 15 foot Submergence Depth Over Downstream Sill
- Reduced Number of Floating Mooring Bitts
- Longer Filling and Emptying Times

* Shorter Service Life, Life may be Controlled by the Remaining Life of the Existing
Lock

-

Shorter Construction Duration
- Reduced Cofferdam Construction

"

Dewaterable

»

No Upstream Lift Gate
- Miter Gate Monolith Exists

“

No Emergency Closure Capability
- Not a Feature of the Existing Structure

L]

Shortened Guidewalls Upstream and Downstream
- General Navigation Model Assistance

* First Cost: $216,000,000
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LOCATION 4 FEATURES, TYPE A

Traditional Construction Methods
- Perimeter Cellular Cofferdam
- Construction in the Dry

Peak Performance
- 18 ft Submergence Depth Over Downstream Sill
- Numerous Floating Mooring Bitts
- 8 Minute Filling and Emptying Times

Long Service Life

Long Construction Duration
- Large Cofferdam

Dewaterable

Emergency Closure Capability

Upstream Lift Gate

Approximately 1200° Guidewalls Upstream and Downstream

First Cost: $367,700,000



TION 4 FEA TYPEB

Innovative Construction Methods Not Used for Lock Construction
- Technologies from Bridge, Tunnel and Offshore Rigs
- Localized Cofferdam Construction

Reduced Performance
- 15 foot Submergence Depth Over Downstream Sill

- Reduced Number of Floating Mooring Bitts
- Longer Filling and Emptying Times

Long Service Life

Shorter Construction Duration
- Reduced Cofferdam Construction

Dewaterable

Upstream Lift Gate - optional

Emergency Closure Capability with Lift Gate Option

Shortened Guidewalls Upstream and Downstream
- General Navigation Model Assistance

First Cost: $263,700,000



LOCATION 4 FEATURES, TYPE C

Innovative Construction Methods Used for Lock Construction
- Sheet Pile Cellular Lock Walls

Reduced Performance :
- 15 foot Submergence Depth Over Downstream Sill
- Reduced Number of Floating Mooring Bitts
- Longer Filling and Emptying Times

Shorter Service Life

Shorter Construction Duration
- Reduced Cofferdam Construction

Dewaterable
No Emergency Closure Capability

No Upstream Lift Gate
- Reduces Construction Cost

Shortened Guidewalls Upstream and Downstream
- General Navigation Model Assistance

First Cost: $222,200,000 Increased Major Rehabilitation Cost
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LOCATION 5 FEATURES, TYPE A

Traditional Construction Methods
- Perimeter Cellular Cofferdam
- Construction in the Dry

Peak Performance
- 18 ft Submergence Depth Over Downstream Sill

- Numerous Floating Mooring Bitts
- 8 Minute Filling and Emptying Times

Long Service Life

Long Construction Duration
- Large Cofferdam

Dewaterable

Emergency Closure Capability

Upstream Lift Gate

Approximately 1200° Guidewalls Upstream and Downstream

First Cost: $519,500,000



LOCATION 5 FEATURES, TYPE B

Innovative Construction Methods Not Used for Lock Constructions
- Technologies from Bridge, Tunnel and Offshore
- Localized Cofferdam Construction

Reduced Performance
- 15 foot Submergence Depth Over Downstream Sill
- Reduced Number of Floating Mooring Bitts

- Longer Filling and Emptying Times
Long Service Life

Shorter Construction Duration
- Reduced Cofferdam Construction

Dewaterable

Upstream Lift Gaate - optional

Emergency Closure Capability with Lift Gate Option

Shortened Guidewalls Upstream and Downstream
- General Navigation Model Assistance

First Cost: $418,400,000



LOCATION 5 FEATURES, TYPE C

Innovative Construction Methods Used for Lock Construction
- Sheet Pile Cellular Lock Walls

Reduced Performance
- 15 foot Submergence Depth Over Downstream Sill
- Reduced Number of Floating Mooring Bitts
- Longer Filling and Emptying Times

Shorter Service Life

Shorter Construction Duration
- Reduced Cofferdam Construction

Dewaterable

No Emergency Closure Capability

No Upstream Lift Gate
- Reduces Construction Cost

Shortened Guidewalls Upstream and Downstream
- General Navigation Model Assistance

First Cost: $380,000,000 Increased Major Rehabilitation Cost
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Rock Founded

Location 1- Type A

Design Features -

+ Conventional Concrete Gravity Walls
¢ Side port filling and emptying

+ Existing ground serves as cofferdam
+ Railroad relocation required

+ Partial excavation of bluff required

US ArwyCanp of Ruginenn

Rock Founded

Location 1 - Type C

Design Features -

+ Slurry wall construction (both walls)
+ Bottom-center filling and emptying
+ Construction through the water table
# Railroad relocation required

+ Partial excavation of bluff required

U'S AsmyCarps of Rngiamure

T ) F

Location 2 - Type B
Design Features -
¢ Modular construction - float-in (miter gate
monoliths) and crane barge (chamber walls)
+ Side port filling and emptying
+ Construction in the wet (no cofferdam)
+ Periodic navigation interruptions required

U'S Assny Corpe of Sngiamry

2 Rock Founded

Location 1 - Type B

Design Features -

+ Slurry wall construction (& conventional)
¢ Side channel (flume) filling and emptying
+ Construction through the water table

+ Railroad relocation required

+ Partial excavation of bluff required

U'S Ay Cospa of Saginawre

» Rock Founded
Location 2 - Type A

<+ This alternative infeasible

US AvmyCorps of Inglnowrs

<+ Modular construction - ﬂoat—m(mua-glh .
monoliths) and crane barge (chamber walls)

¢ Side port filling and emptying

¢ Construction in the wet (no cofferdam)

+ Periodic navigation interruptions required
for construction

TS AvayCanps of Ingiasumn



Rock Founded

Location 3 - Type A*
Design Features -
+ Modular construction - intermediate wall
conventional construction - riverwall
¢ Side port filling and emptying
+ Cofferdam for riverwall only
*Not a true “Type A*

TS ArmyCarps of Saginame

> Rock Founded

Location 3 - Type C
Design Features -

+ Lock wall construction - parallel rows of
sheet piling, concrete filled

¢ Side port filling and emptying
+ Construction in the wet (no cofferdam)

TS ArmyCoops of Ingnaen

. Rock Founded

Locations 4 & 5 - Type B
Design Features -

+ Modular construction - for chamber walls
+ Conventional construction of gate bays

+ Side port filling and emptying

+ Cofferdam for miter gate bays only

U'S Asmy Carps of Bagioewy

Location 3 - Type B
Design Features -
& Modular construction - float-in (miter gate
monoliths) and crane barge (chamber walls)
+ Side port filling and emptying
< Construction in the wet (no cofferdam)

U'S Army Corps of Raginsars

Rock Founded

Locations 4 & 5 - Type A
Design Features -

+ Conventional concrete gravity walls

+ Side port filling and emptying

< Cofferdam for entire lock

TS ArmyCarpe of Englioars

Rock Founded

Locations 4 & 5 - Type C
Design Features -

+ Sheet pile cells, concrete and soil filled
© Bottom-center filling and emptying
+ Construction in the wet

US Army Corps of Rngimenrs
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COSTSUM2.XLS/Summary Sheet

4/5/95

UPPER MISSISSIPPI RIVER AND ILLINOIS WATERWAY
SYSTEM NAVIGATION STUDY

LOCK AND DAM 22 (ROCK FOUNDED)

NEW LOCK COST ESTIMATES
COST SUMMARY*
LOCK TYPE
LOCATION A B C
1 $212,284] $ 165,071] $ 159,271
2 N/A__ | $ 139,098] $ 132,035
3 $ 211,004 $ 193,928[ $ 214,708
4 $ 280,024 $ 263,314' $ 192,584
5 $ 306,000] $ 289,000] $ 219,000
6 $ 400,000] $ 360,000 $ 350,000}

*BASED CN PRELIMINARY COST ESTIMATES.
ALSO NOT ALL COSTS INCLUDED.



AN EVALUATION

OF

A PROPOSAL TO CONSTRUCT ADDITIONAL LOCKS
SIMILAR TO TEMPORARY OHIO RIVER LOCKS 52 AND 53

AT PRCJECTS NEEDING ADDITIONAL LOCK CAPACITY

Prepared by
Thurman W. Gaddie, P.E.

15 July 1093

CEnad D)



T e - e T - ¢ T ha T Téeda whAR T T Wb T wwf VP et hadhdlh g

EVALUATION OF PRCPOSAL TO CONSTRUCT ADDITIONAL LOCKS
SIMILAR TO TEMPORARY OHIO RIVER LOCKS 52 AND 53
AT PROJECTS NEEDING ADDITIONAL LOCK CAPACITY

INTRODUCTION

it has been suggested that locks similar to Temporary Locks 52 and 53 on the
Ohio River be constructed in lieu of more permanent structures at other navigation
projects needing additional lock capacity. This suggestion was based on
observations of substantial benefits derived from rather minimal initial investments.
The following is an evaluation of the performance of Temporary Locks 52 and 53,
and factors that would affect the cost of site adapting these temporary locks to
other projects. Conclusions are drawn that there are some fundamental
weaknesses in these designs that would require correcting,. and there would be
additional costs in site adapting these temporary locks to other projects. The
updated costs of Temporary Locks 52 and 53 would not be a good indication of the
cost of similar temporary locks at other navigation projects.

DESCRIPTION OF TEMPORARY LOCKS 52 AND 53

a. Temporary Locks 52 and 53 were constructed to aileviate traffic congestion on
the lower Ohio River caused by the limited capacity of the existing single 110 x 600
foot locks at Locks and Dams 52 and 53. Lockwalls for the temporary locks were
constructed using sheet plle cells filled with available river sands and gravels. The
miter gate bays were conventional concrete gravity monoliths founded on steel
bearing piles and constructed within cellular sheet plle cofferdams. The locks are
filled and emptied from one side though a single flume which is filled and emptied
by slide gates located in the miter gate bays. The upper and iower guardwalls are
cast-in-place concrete walls on sheet pite cells at Locks and Dam 52 and precast
prestressed concrete rubbing beams founded on sheet pile cells at Locks and Dam
53. Locks and Dams 52 and 53 differ from other locks and dams on the Ohio
River in that they have navigable wicket dams that are lowered whenever river
flows bring tailwater within a few feet of upper pool level. For this reason the
lockwalis extend only five feet above upper pool level and are submerged a large
part of the time. Temporary Lock 52 is located landward of the 110 x 600 foot
lock. Temporary Lock 53 is located riverward of the 110 x 600 foot lock. This
necessitated severing the wicket dam to install the new lock.

b. The temporary locks have served their intended purpose of relieving traffic
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congestion on the lower Ohio River. However, traffic is once again reaching the
capacity of the projects and present average delays of 5 to 6 hours will increase
as traffic continues to increase. Traffic congestion at Locks and Dams 52 and 53
can be expected to increase until the Olmsted project Is completed and Locks and
Dams 52 and 53 are taken out of service. Additionally, the temporary locks are
reaching an age when required maintenance will increase and outages for
maintenance can be expected.

DISCUSSION

Construction of Temporary Leck 52 was started in May 1968 and completed in
December 1969 at a cost of $ 8,222,190. Construction of Temporary Lock 53 was
started in May 1974 and completed in May 1982 at a cost of $ 31,185,758, These
prices include contract modifications and the value of government furnished
materials. Temporary Locks 52 and 53 at {oday’s prices, taken from the Corps
of Engineers Civil Works Construction Cost Index, would cost $ 37,627,000, and
$ 79,189,000 respectively. These cost indices consider the type of construction
and locallty. The present day costs are for the structure only, and do not include
the cost of planning, engineering and design, and construciion management, or
required lands and damages associated with the work. The low costs of the
projects may be attributed to their austere design, relaxed performance standards,
tavorable site conditions, and reduced lockwall heights required for navigabie
dams. Construction of similar locks at gated or fixed dams could be substantially
more costly. Features of Temporary Locks 52 and 53 as they affect initial project
cost, operability, and maintenance are discussed in the following paragraphs.

a. Materials Used In Cell Construction. Temporary Lock 52 was constructed with
used piling, a large amount of which was government furnished. The cells were
filled with sand from the river. Celis in the lockwall on which tows guide are in
poor alignment and steel banding has been added to alleviate the problem of
interlock damage resulting from barge impacl. The steel bands are presently worn
thin and in need of repalr. Loss of ceil fill through handling holes in the piling was
an Initial problem that has been corrected. Loss of cell fill through damaged
interlocks is a continuing maintenance problem. Tows must traverse the l0ck with
caution to avoid impact with misaligned cells. A picture showing misalignment of
the cells is attached as enclosure 1. Temporary Lock 53 was constructed with
10,500 tons of government furnished piling.

b. Height of Lockwalis. Because of the availability of the navigable pass during
high water, the tops of lockwalls at Locks and Dams 52 and 53 are only 5 feet
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above normal upper pool level. Cells for Temporary Locks 52 and 53 are 42.97
feet in diameter, and extend above the lock floors a height of only 29 feet. The low
height of both the gravity walls and cellular walls resuited in relatively low cost lock
structures. Locks at other projects would h&ave a freeboard of 10 to 2C teet above
upper pool to limit lock outages during periods of high water. While initial
construction costs were low, maintenance costs are substantially increased due to
frequent overtopping of the lockwalls. Preparation of the iocks for overtopping and
cleanup operatic s to restore operation after flooding add to the operating costs
for Locks and D: as 52 and §3. Corrosion of the machinery and fixed metals on
the locks is unusually severe, and is attributed to the frequency and duration of
overtopping.

¢. Favorable Site Conditions. Minimal excavation was required to construct
Temporary Lock 52 landward of the existing 110 x 600 foot lock. The operation
of removing the wicket dam sill for the construction of Temporary Lock 53 was
accompiished at a cost of cnly $ 1,200,000 and excavaticns again, were minimal.

d. Single Flume Filiing System. Temporary Locks 52 and 53 are filled and
emptied from one side through a single flume. This saved the cost of one flume
wall, and a set of {illing and emptying structures at each project. While the use ot
a single flume reduced the cost of each project, the locks require 20 to 40 minutes
to fill or empty, and stabilize sufficlently for the machinery to open the miter gates.
These filling and emptying times on the average are approximately 20 minutes
longer than at other focks on the Chio River.

e. Shallow Depth of Lock Floors and Lower Silfs. The lock fioor at Temporary
Lock 52 has a submergence of only 12 feet below nocminal lower pool elevation
290 and the lower sili is only 11 feet below lower poo!l level. The tailwater at
Temporary Lock 53 is controlled by backwater from the Mississippi River but the
lock floor and sill submergences are approximately the same as at Temporary Lock
52. These submergences are considered inadequate for barges using the Ohio
River, and damage to the lower sill at Temporary Lock 52 has occurred from barge
impact. Repairs were made using caissons set on the sill to allow dewatering.
Shallow depths of water in the locks and over the slils aiso tend to increase
lockage time. Water being displaced from the chamber tends to restrain movement
of the tows and slow their entry into the lock. The pusher boat will squat on the

sill.
f. Lack of Provisions for Dewatering. Bulkhead slils and slots have not been

provided for dewatering the gate bays or the lock chamber. The miter gates and
pintle balls are removed for needed repairs. This limits the choice of gates to
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vertically framed gates with floating pintles. These are not the combination of
choice because of their poor service record. Maintenance o pintle bases or gate
sealing surfaces would require special provisions for dewatering.

g. Stability Requirements for Structures. The overall dimensions of concrete and
cellular structures at Temporary Locks and Dems 52 and 53 are less than would
be required at most other projects. This is due to the low height of walls, absence
of any requirement for dewatering, and minimal design differential hydrostatic

heads.

h. Lack of Lock Emergency Bulkheads. The locks at Locks and Dams 52 and 53
are needed as floodways to reduce swellhead on the navigable dam. However,
no provisions were made to prepare the locks for use as floodways. Instead, the
gates are winched open under head to allow flow through the locks. This is a
hazardous operation that places severe strain on vertically framed miter pates.
Many projects need emergency bulkheads to provide the capabiliity to pass ice and
debrls which collects in the lock approach, and to prepare the lock for use as a

floodway.

i, Configuration of Approach Wealls. The guardwalls at Temporary Locks and
Dams 52 and 53 are shorter than would be required at many other projects having
less favorable river currents. The narrow opening between the guardwalls and
river bank at Temporary Lock 52 slows the entry of tows info the lock increasing

the service time.

CONCLUSIONS

a. Use of Steel Sheet Pile Cells in Permanent Lock Structures. Temporary Locks
52 and 53 were designed and built to relaxed standards. It is feit that these
standards were generally too low for permanent struclures and in some cases, too
low even for temporary structures. Exposure of sand filled cells to impact by barge
is considered unacceptable. A rubbing surface should have been provided.
Exposure of miter gate sills to barge impact is considered unacceptable. The sills
and lock floors at Temporary Locks 52 and 53 should have been lower. Factors
affecting operational adequacy and maintainability need to be evaluated carefully.
Provisions for dewatering or alternatives to dewatering for Inspection and
maintsnance need to be evaluated. Factors affecting locking time and lock
" capacity should be evaluated on an economic basis. These factors will most likely

vary by project.
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b. Estimated Cost of Sheet Pile Cellular Lock Structures. Temporary Locks 52
and 53 should niot be used as a basls for estimating the cost of future cellular
sheet plle lock structures. The presence of navigable dams at Locks and Dams
52 and 53, favorable site conditions, and relaxed standards of performance had
significant impacts on the costs of these projects.

RECOMMENDATIONS

Cost Studies Needed to Evaluate Proposal. Studies shculd be made to evaluate
the proposal that temporary lock structures like Temporary Locks 52 and 53 be
built at other projects needing additional Icck capacity. These studies should
determine the cost of site adapting Temporary Lock 53 to a typical lock and dam
on the Mississippi River, and comparing the costs of temporary locks with those
of the innovative permanent locks presented in the March 1993 Phase | Feasibility
Report entitled, 'Design and Censtruction innovations for Locks and Dams”. Three
levels cf site adapting Tempcrary Lock 53 to a navigation project with a gated darn
on the Mississippi River are described in the following paragraphs.

a. Temporary Lock 53 Site Adapted Without Design Modifications. Dotermine
costs and evaluate probable performance of Temporary Lock 53, site adapted to
Lock and Dam 24 on the Mississippi River. The new temporary lock would be
placed in the least costly acceptable jocation with no improvements in design to
enhance its expected performance. Lockwail elevations would conform to those
of the existing 600 foot lock.

b. Temporary Lock 53 Site Adapted With Minor Modifications. Determine costs
and evaluate probable performance of Temporary Lock 53, site adapted to the
same location as above. The problem areas that make Temporary Lock 53
vulnerable to barge impact would be corrected.

c. Temporary Lock 53 Site Adapted With improvements in Performance
Standards. Determine costs and evaluate probable performance of Temporary
Lock 53, site adapted with the minimum modifications required to improve its
performance. The basic concepts of design would be retained, but ecoriomically
justified improvements in lockage time and reduced outages due to high water
would be incorporated into the design.
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EVALUATION OF PROPOSAL TO CONSTRUCT ADDITIONAL LOCKS
SIMILAR TO TEMPORARY OHIO RIVER LOCKS 52 AND 53
AT PROJECTS NEEDING ADDITIONAL LOCK CAPACITY

UPBOUND TOW GUIDING ON MISALIGNED RIVER WALL
TEMPORARY LOCK 52



CONSTRUCTION COST OF TEMPORARY LOCK 53 AT TODAY'S PRICES

ITEN DESCRIPTION

4.
5-
6.,

8.

S.
10.
11.
12,
13.
14.
15.
ie6.
17.
18.
19,
20.
21.
22.
23.
24.
25.
26.
27.
28‘
29.

MOBILIZATION, LUMP SUM
COFFERDAMS

a. Const, Maint, & Oper LUMP SUM
b. Well Points Upper Layer, LF
c. Well Points, Artesian, LF
FOUNDATION DRILLING AND GROUTING
a. Mob & Demob LUMP SUM
b. Drilling Through Concrete, LF
c. Drilling and Caslng Holes, LF
d. Portland Cement in Grout, CF

e@. Mineral Filler im Grout, CF
f. sand in Grout, CF
g. Placing Grout, CF
h. Chemical Grout, T LB
1. Pilacing Chem Grecut, cr
j. Grout Connections, EA
EXCAVATION, COMMON, cY
EXCAVATION, DREDGING, CYy
PERVIOUS FILL CELLS, cY
CONCRETE IN WALLS & SILLS, Cy
CONCRETE IN CELLS, CY
PRECAST CONCRETE BEAMS, CY
CONCRETE MISCELLANEOUS, CY
LOCK/FLUME PAVING, POURED SY
LOCK/FLUME PAVING, PRECAST SY
PORTLAND CEMENT, CWT

REINFORCING STEEL,

BEDDING MATERIAL, CY
PROTECTION STONE, 500#, - CY
PROTECTION STONE, 3000#, CY
DRIVING PILING, PS-28 SF
DRIVING PILING, PZ-27 SF
DRIVING PILING, PSA-23 SF
PILING, 14H73 LF
CROSSING DAM, LUMP SUM
SAFETY MARKING LuMP Sum
CHECK POSTS LUMP SUM
FRAMES & COVERS LUMP SUM

DIAPHRAGMS SUPPORTS LUMP SUM
DIAPHRAGMS SUPPORIS LUMP SUM
GUARD POSTS & RAILS LUMP SUM

NOT USED

QUANTITY

CR

LUMP 8BUM
BID PRICE

$ 1.200

$ 3.970
700
2,500

$ .050
1,950
3,150
1,150

230
1,150
2,530

45,00
1,000
460
11,210
237,375
110,000
23,000
30,000
3,000

640
3,140

20,000
352,600

LB 1,133,000

28,900
25,000
1,600
715,000
16,700
25,000
33,300
1.200
.010
.016
.100
.020
.030
.050

wnon-nnnnn

UNIT
PRICE

OR
ESCAL

FACTOR

2.58

2.58
64.50
128.00

2.58
38.70
28.38
15.4¢

7.74

7.74
20.64

4.64
92.83
25.80

8.00

5.00

7.00

219.30
154.80
700.00
1000.00
154.80
154.80

5.00

0.75
25.00
30.96
30.96
12.00
12.00
15.00
51.60

2.58

2.58

2.58

2.58

2.58

2.58

2.58

COST
$§ MIL

3.096

10.243
0.045
0.323

C.129
-C.0¢1
0.089
0.018
0.002
0.009
0.052
0.208
0.093
0.012
0.090
1.187
0.770
5.044
4.644
2,100
0.640
0.486
3.096
1,763
2.850
0.723
0.774
0.05¢
8.580
0.200
0.375
1.718
3.09¢6
0.028
0.041
0.258
0.052
0.077
0.129
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CONSTRUCTION COST OF TEMPORARY LOCK 53 AT TODAY'S PRICES

(CONTINUED)

ITEM DESCRIPTION QUANTITY UNIT COST

PRICE $ MIL

OR OR
LUNP BUM ESCAL
BID PRICE FACTOR

30. LADDERS & EANDHOLDS LUMP SUM $ .008 2.58 0.021
31. ACCESS BRIDGE & BLKHD LUMP SUM § .090 2.58 0.232
32. OTHER MISC METALS LUMP BUM 8§ .35¢ 2.58 0.9903
33. MITER GATE OPER MACH LUMP BUM $§ .700 2.5 1,806
34. MITER GATE LEAVES LUMP SUM § 1.60C 2.58 4.128
35. MITER GATE EMB METALS LUMP SUM § .200 2.58 0.516
36. CULV VALVE ASSEMBLY LUMP SUM § .070 2.58 0.181
37. CULV VALVE BULKHEAD LUMP SUM $ .050 2.58 0.129
38, CULV VALVE EMB METALS LUMP SUM § .,07¢ 2.58 0.181
39. PIPING SYSTEM LUMP 8UM § .800 2.58 2.064
40. POWER & LIGHTING LUMP SUM $§ .400 2.58 1.032
41. GOVT FIELD OFFICE LUMP SUM $§ .200 2.58 0.516
42. LOCK REHABILITATION LUMP SUM $ .700 ( DELETED )
¢3. CONTROL SHELTERS LUMP SUM § .025 2.5& 0.065
SUBTOTAL $ 62.9¢
CHANGE ORDERS 3717 9.59¢0
GOV'’T FURNISHED PILING 2.595 6.695
SUBTOTALS $ 79.189
PLANNING, ENGINEERING, & DESIGN 10% 7.919
CONSTRUCTION MANAGEMENT 10% 7,919
TOTALS $ 95.027

Note: The above is based on the Abstract of Bids for Temporary
Lock 53, Ohio River with escalation factors applied to unit prices.
Current prices have been substituted for unreasocnable values of
escalated unit prices. The cost of rehabilitating the existing 600
foot lock has been deleted,
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SITE ADAPTING TEMPORARY LOCK 53, OHIO RIVER
TO MISSISSIPPI RIVER LOCKS AND DAM 24

INTRODUCTION

Navigation projects on the upper Mississippi River with single locks are being
studled for construction of an additionai lock. The March 1983 Phass | Feasibiiity
Report, entitied, "Design and Construction innovations for Locks and Dams”
evaluated several alternative inhovative second iocks for Lock and Dam 24. Two
of these alternatives and Temporary Lock 53 site adapted to Lock and Dam 24 are
discussed in the following paragraphs.

a. Lock Constructed Adjacent to Existing 600 Fcot Lock Using Concrete Caissons.
The least costly alternative, $ 161,000,000, would create a second lock adjacent
to the existing 600 foot lock by extending the river wall and using it as & common
wall jor both locks. Concrete caissons were seiected for the new lockwalls
because cell construction would be disruptive to traffic, and cells the width cf the
walls would not be stable. This alternative has limitaticns in ihat the siils and iock
iloor will be shallow, the filling system wiil be slow, and a marginal freeboard of 8
feet above upper poo!l must be retained for both focks.

b. Composite Concrete, Sheet Pile Cells, and Earth Fill Lock. A second
alternative evaluated in the March 1993 Feaslbility Report that would avoid the
above limitations is a composite lockwali composed of concrete, cells, and earth
fill, and constructed through the dam. The new lock would be located in the sailing
line with dam gates on each side similar in configuration to Melvin Price Locks and
Dam. The estimated cost of this alternative is $ 311,000,000. Contributing to the
higher cost of this aiternative are the construction of three additional gated dam
bays, 15 feet of freeboard above upper pool, and an upper guardwall 1500 feet in
length. The new lock would be comparable to the main lock at Melvin Price and
offer a cost savings by minimizing the need for cofferdams.

c. Temporary Lock 53 Site Adapted to Lock and Dam 24. As a means of
comparing costs, the single flume ternporary lock at Locks and Dam 53 has been
site adapted to Lock and Dam 24. The cost of cutting through the dam is taken
from the March 1993 Feasibility Report and appiied to this site adaption study.
Costs of the temporary lock wiil be based on actual updated costs of Temporary
Lock 53, modified to reflect increases In structure height due to differing site
conditions at Lock and Dam 24. Pertinent information for the two projects is shown
on an attached project data sheet. Miter gate silis for Lock and Dam 24 will be

lower because of the lower river bed elevation. For purposes of this site adaption
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study, the Iengths of guardwalls used at Temporary Lock 53 will be retained at
Lock and Dam 24 even though longer walls would probably be needed.

COST OF A TEMPORARY LOCK AT LOCKS AND DAM 24

The cost of Temporary Lock 53 site adapted o Lock and Dam 24 on the
Mississippl River Is $ 170,049,000 as shown on the attached cost summary sheets.
This may be compared with the updated construction cost of $ 85,027,000 for
Temporary Lock 53 at today's prices. The difference of $ 75,022,000 is the cost
of site adapting Temporary Lock 53 to Lock and Dam 24 on the Mississippi River.
Of this amount, $ 28,876,000 Is attributed to the cost of modifying the dam to pass
flood flows without increases in swell head created by the loss of three 85 foot dam
ba: > through which the lock would be constructed. $ 46,146,000 is attributed to
inc. zases In the height of structures due to differing site conditions reflected in the
attached pertinent project data sheet.

CONCLUSIONS
a, The cost of site adapting Temporary Lock 53 to cther sites can be substantial.

b. The cost of the cellular sheet pile locks can be substantially less than the cost
of more permanent construction.

¢. Additional studies are required to determine the cost of sliminating unacceptable
performance characteristics of Temporary Lock 53 site adapted to other navigation

projects.

d. Economic analyses are required to evaluate the cost effecliveness of measures
to reduce lockage time and increase capacity of the second lock.

e. Costs need to be determined for lock features that permit dewatering, altemate
methods of maintenance need to be evaluated, and economic analyses are needed
to assist in these design decisions.

f. In summary, difficult decisions need to be made as to what certain features cost,
what thelr benefits are. and which ones are either essential or economically
justified.
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PERTINENT PRCJECT DATA

FEATURE LOCK 53

TOP OF WALLS, ELEV
UPPER POOL, ELEV

FREEBOARD, FEET

UPPER NITER GATE SILL ELEV

UPPER NITER GATE SILL BASE ELEV

UPPER NITER GATE S8ILL THICKNESS, FEET
UPPER MITER GATE SILL SUBMERGENCE, FEET
KEIGHT UPPER MITER GATE, FEET

LOWER POCL, ELEV

LOWER MITER GATE SILL ELEV

LOWER MITER GATE SILL BASE ELEV

LOWER MITER GATE SILL THICKNESS, FEET
LOWER MITER GATE SILL SUBMERGENCE, FEET
HEIGHT LOWER MITER GATE, FEET

LIFT, FEET

FLOOR ELEV OR RIVER BED ELEV

LOCKWALL CELL EMBEDMENT, FEET

BASE LOCKWALL CELLS, SLEV

HEIGKT LOCKWALL CELLS (TOTAL), FEET

FREE HEIGHT LOCKWALL CELLS, FEET

BASTZ UPPER GATE BAY MONOLITHS, ELEV

HEIGHT UPPER GATE BAY MONOLITHS, FEET
BASE LOWER GATE BAY MONOLITHKS, ELEV
HEIGET LOWER GATE BAY MONOLITHS, FEET
RIVER BED UPSTREAM OF DAN, ELEV

GUARDWALL CELIL, EMBEDMENT, FEET

BASE UPSTREAM GUARDWALL CELLS, ELEV

HEIGHT UPPER GUARDWALL CELLS, (TOTAL), FEET
HEIGHT UPPER GUARDWALL CELLS, (FREE HT), FT
HEIGHT OF TREMIE FILL UPPER GUARDWALL, FEET
EEIGHT OF GRANULAR FILL UPPER GUARDWALL, FEET
DIAMETER UPPER GUARDWALL CELLS, FEET
SPACING UPPER GUARDWALL CELLS, FEET

BASE OF UPSTREAM RUBBING BEAMS, ELEV
HEIGHT OF UPPER RUBBING BEAMS, FEET
LENGTH OF UPPER GUARDWALL, FEET

NUMBER OF UPPER GUARDWALL CELLS

RIVER BED DOWNSTREAM OF DAM, ELEV

BASE OF DOWNSTREAM GUARDWALL CELLS, ELEV
HEIGHT LOWER GUARDWALL CBLLS, (TOTAL), FEET
HEIGHT LONER GUARDWALL CELLS, (FREE HT), FT
HEIGHT OF TREMIE FILL, FEET

SPACING LOWER GUARDYWALL CELLS, FEET

BASE OF DOWNRSTREAM RUBBING BEAMS, ELEV
KEIGHT OF LOWER RUBBING BEAMS, FEET
LENGTH OF LOWER GUARDWALL, FEET

NUMBER OF LOWEK GUARDWALL CELLS

LOCK 24

295 457
290 449
5 8
274.6 43¢0
265 ON DAM SILL
9.6 6
15.4 19
20.4 27
276.4 MIRN 434
267 416
257 101
10 10
9.4 MIN 18
28 41
13.6 MAX 15
266 413
21 USE 21
245 392
50 65
29 44
263 ON DAM FILL
32 33
256 408
39 49
270 418
20 USE 20
250 398
45 59
25 33
5 8
20 34
25 25
32 32
290 449
5 8
1200 1200
34 34
260 413
240 393
55 64
k- 44
35 44
32 32
280 434
15 23
550 550
17 17
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SITE RDAPTION OF TEMPORARY LOCK

53 TO MISSISSIPPI L&D 24

ITEM DESCRIPTION QUANTITY UNIT CO8T
PRICE $ MIL
OR OR
LUMP SUM ESCAL
BID PRICE PACTOR
REAL ESTATE, STAGING AREA, ACRES 30 $5,000. 0.150
CONTINGENCIES 25% 0.038
TOTALS, REAL ESTATE 0.188
DAMS
SCOUR PRCTECTION, ( SEE FEASIBILLITY REPORT ) 5,468
FOUNDATIONS ( SEE FEASIBILITY REPORT ) 0.603
CONCRETE DAM STRUCTURE, ( SEE FEASIBILITY REPORY ) 6.393
STRUCTURAL STEEL, ( SEE FEASIBILITY REPORT ) 4,400
MISC BRIDGES, ELEVATORS, M & E, { FEASIBILITY REFORT ) 4.200
DEMOLITICNS, PIERS, GATES, MACH, ( FEASIBILITY REPORT } 2.036
SUBTOTAL 23.3101
CONTINGENCIES 25% 5,775
TOTALS, DaMS 28,876
05 LOCKS ( ADDITIONAL 110 x 1200 FOOT TEMPORARY LOCK )
MOBILIZATION & DEMOBILIZATION, ( FEASIBILITY REPORT ) 10.000
COFFERDAMS
a. Const, Maint, & Oper, LUMP SUM § 3.970 2.58 10.243
b. Well Points Upper Layer, LF 700 64.50 0.045
c. Well Points, Artesian, LF 2,500 129.00 0.323
FOUNDATION DRILLING AND GROUTING, ( SEE ITEM 22 BELOW )
EXCAVATICN, COMMON, CY 11,210 8.00 0.090
EXCAVATION, DREDGING, cYy 237,375 5.00 1.187
PERVIOUS FILL CELLS, CY 166,800 7.00 1.168
CONCRETE, LOCKWALLS/SILLS CcY 33,150 219.30 7.279
CONCRETE IN CELLS, CY 30,200 154.80 4.675
PRECAST CONCRETE BEAMS, (08 4 4,684 700.0C 3.279
CONCRETE MISCELLANECUS, cY 640 1000.00 0.640
LOCK/FLUME PAVING, POURED sY 3,14¢C 154.80 0.486
LOCK/FLUME PAVING, PRECAST sY 20,000 154.80 3.096
PORTLAND CEMENT, CWT 421,500 5.00 2.108
REINFORCING STEEL, LBS 2,486,000 0.75 1.865
BEDDING MATERIAL, - CY 28,900 25.00 0.723
PROTECTION STONE, 500#, cY 25,000 30.96 0.774
PROTECTION STONE, 3000#, cY 1,600 30.96 0.050
PILING, PS~28, SF 833,299 30.00 24.999
PILING, PZ-27, SF 16,700 40,00 0.668

4



|G R T}

Nast el ey Nemam TS

SITE ADAPTION OF TEMPORARY LOCK 53 TO MISSISSIPPI L&D 24 (CONT'D)

ITEM DESCRIPTION QUANTITY UNIT COST

PRICE $ MIL

OR OR
LUMP SUM ESCAL
BID PRICE FACTOR

20. PILING, P8A~23, SF 25,000 30.00 0.750
21. PILING, 14H73, LF 53,600 50.00 2,680
22. CROSSING DAM, UNDERPINNING DAM (SEE FEASIBILITY REPORT) 2.512
23. BAFETY MARKING LUMP SUM § .010 2.58 0.026
24, CHECK POSTS LUMP SUM § .016 2.58 0.041
25. FRAMES, COVERS, GRATINGS LUMP SUM § .100 2.58 0.258
26. DIAPHRAGMS SUPPORTS LUMP SUM § .020 2.58 0.032
27. DIAPHRAGMS SUPPORTS LUMP SUM § .030C 2.58 0.077
28, GUARD POSTS & RAILS LOMP 8UM § .050 2.58 0.129
29. NOT USED
30. LADDERS & HANDHOLDS LUMP SUM § .008 2.58 0.021
31. ACCESS BRIDGE & BLKHD LUMP SUM § .090 2.58 0.232
32. OTHER MISC METALS LUMP SUM $§ .350 2.58 0.202
33, MITER GATE CPER MACH LUMP SUM § ( SEE FEAS REPORT ) 1.000
34. MITER GATE LEAVES LUMP SUM § ( SEE FEAS REPORT ) 3.025
35. MITER GATE EMB METALS . LUMF SUM § .20¢C 2.58 0.3516
36. CULV VALVE ASSEMBLY LUMP SUM § .07¢C 2.58 0.182
37. CULV VALVE BULKHEAD LuUMP SUM § .050 2.58 0.122
38. CULV VALVE EMB METALS LUMP SUM § .070 2.58 0.181
39, PIPING SYSTEM LUMP SUM § .800 2.58 2.C64
40. POWER & LIGHTING LUMP SUM § 400 2.58 1.032
41. GOVT FIELD OFFICE LUMP SUM § .200 2.58 0.516
42. LOCK REHABILITATION LUMP SUM § .700 {DELETED)
43. CONTROL SHELTERS LUMP SUM § ( SBE FEAS REPORT ) 0.100
SUBTOTAL $ 90.114
CONTINGENCIES 25% 22.529
TOTALS, 05 LOCKS $ 112.645
SUBTOTAL PROJECT COST $ 141,707
PLANNING, ENGINEERING, & DESIGN 10% 14.171
CONSTRUCTION MANAGEMENT 10% 14,171
TOTALS $ 170.046
Note: Items pertaining to construction of a temporary lock are

taken from Abstract of Bids for Temporary Lock 53, Ohic River.
Items pertaining to modification of dam are taken from March 1293
Feasibility Report for Design and construction, Innovations for
Locks and Dams.



CONCRETE IN LOCKWALLS AND SILLS - TEMPCRARY LOCK 53

STRUCTURE

UPPER SILL
LOWER SILL
R~-18

R=19

L-2

L-3

L-4

L~5

R-41

R-&2

L-~46

L-47

L-48

L-49

TOTAL CONCRETE IN SILLS AND WALLS, CY

BASE
ELEV

265
260
258
261
261
261
258
261
265
265
263
283
265

265

LENGTH

110
110
48
52
38
33
48

65

45

WIDTH

20
2C

30

42
37
34
23

HEIGHT

37
34
34
34
37
34

30

32

32

30

VOLUME
Cu ¥D

652

570
1,973
1,506
1,579
1,579
2,171

3,116

CONCRETE IN LOCKWALLS AND SILLS - MISSISSIPPI RIVER LOCK 24

APPROXIMATED BY PRORATING

TOTAL CONCRETE IN SILLS AND WALLS, CY = 23,029x(34+15)/34 = 33,189
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SUMMARY OF ESTIMATED QUANTITIES

FEATURE LOCK I3 LOCX 24

*kttt*kk***tﬁi*t*&*t*****c**t*ttk*ttw*w*tw«*iw**tw*t:wtv\tﬂk***tﬂ

UPPER GUARDWALL

PILING IN UPPER CELLS, SF (TOTAL) 120,156 157,556
PILING IN DIAPHRAGMS BETWEEN CELLS, SF 7,350 11,466
GRANULAR FILL UPPER CELLS, CY (TOTAL) 13,639 18,040
CONCRETE FILL UPPER CELLS, CY (TOTAL} 4,165 6,111
PRECAST CONCRETE BEAMS, CY 1,264 2,021

******i*****v\ki*iii*********k****l**k*t'kt!t!**tk*********kk*tt**

LOWER GUARDWALL

PILING IN LOWER CELLS, SF (TOTAL) 73,440 85,459
PILING IN DIAPHRAGMS BETWEEN CELL, SF 3,929 4,928
TREMIE FILL LOWER CELLS, CY (TOTAL) 11,153 13,599
PRECAST CONCRETE BEAMS, CY 1,737 2,663

k***.*******kt***l**w***!*‘**k*****tk****ttwt*w*'*t*************ﬁ

CELLULAR LOCKWALLS

PILING IN LCCKWALLS, 2220Xx3.4x50, SY¥ 377,400 430,620
PERVIOUS FILL IN LOCKWALLS CELLZ, CY 82,934 130,751
CONCRETE IN LOCKWALLS 2220x37.4x3/27 9,215 9,215

*f**t***‘*************t*k***ﬂ***1*‘*w**ﬂ**t*k*ﬂ***tﬁt******#w****

CELLULAR FLUMEWALLS

PILING IN FLUMEWALL CELLS, S¥F 119,883 155,740
PILING IN DIAPHRAGMS BETWEEN CELLS, SF 11,797 17,908
PERVIOUS FILL IN FLUMEWALL 40x7720/27, CY 11,437 18,035
CONCRETE IN FLUMEWALL 40x286x3/27, CY 1,271 1,271

*****i**‘****k***kk******tt*t*tﬂ**tw***'***i******r******'*******

MISCELLANEOUS PILING

PZ PILING IN DAM CROSSING, ZXIZGXSO SF 12,000

PZ PILING IN BULKHEADS, SF 4,700
**w*a**-*w*a**t**k*ttk****wt*xt*‘«***&ww*t***************t*wt*t**
LOCKWALLS

CONCRETE IN LOCKWALLS AND SILLS, CY 23,000 33,188
CONCRETE IN CROSSING, 2x60x39x24.15/27, CY 4,186 FEAS REPORT

*ﬁ******tw*******wk*t*t**ktt**ttkt*tt‘k*t*trt****k*ﬁ*****t***t!***



Enclosure 10.

This enclosure provides adjustments in the cost estimates for
Location 4, Type C locks (see enclosure 7) for comparison to cost
estimates of temporary lock 53 in Enclosure 9. Adjustments are
required due to site specific conditions and increased
performance standards for a permanent lock on the Mississippi
River. 1In this enclosure, construction similar to Lock 53 on the
Ohio River will be referred to as "53" type construction.

Lock and Dam 25,
Location 4, Type C

Costs ($1,000,000)
Sheet Pile Lock, Type C,

in Subject Study 222.2 (see enclosure 7)

ADJUSTMENTS:

Fill Scour Hole - 1.6

Transition Structure to Dam - 1.7

Guidewall Expected Cost

Reduction -15.0

Lower Guidewall Length Reduced =-12.1

Grouting of Stilling Basin -8.2

Fully Dewaterable -8.0

Add Tainter Gates +10.0

Concrete Rub Panels in Chamber =-2.7

Total $182.9 million vs. $170.0 million
For "“53" type
construction
at L&D 24.

(Enclosure 9)

Conclusion: The two designs are very different, therefore, this
is as closely as the two lock designs can be compared at this
time. The "53" type construction includes a side flume filling
and emptying system. The Location 4, Type C lock includes a thru
the sill system with a bottom longitudinal distribution system
(an expected performance improvement). These and other features
prohibit a more detailed comparison of costs.

Ceach \C)
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UMR-IW SYSTEM NAVIGATION STUDY
OBJECTIVE 48 SITE LOCATION OF NEW LOCKS
RANK ING OF LOCK AND DAM SITE LOCATIONS

1 - BAD LOCATION

LOCKQDAM SITE LOCATION NUMBER
NQ. 1 2 % 3 = 4 * 5 3
3 X 4 ] 3 2 1 4 Z 5 X g X
y. y: X
AN 4 4 4 ZAN aN
11 T X7l 4 27 2 30 2 27 {1 20 [ 15
Ve 4 3 1/
A 4 4 4 ‘i__
4 3 (371 2 az] 1 X X
4 X 4 2 4 1 4 X 5 X 5 X
z‘x 4 j % }\ 2(3
12 1 6l 26 30 25 1 18 1 15
7 2= 2 '%—4 7 17
/41 XN\ 321 3 {421 1 a4zt 2 2 INA72 ] X
'<s X 4 3 4 1 4 5 X s X
. s "
13 PNLol 3 27 29 20 FNE 1N 15
/ 12 1
Tz \ 2] : (.
y. 4 4 4 A 4
/41 x\[ 371 3 71 1 {5721 1 X X
g 2 g 3 ;. 3 4 1 S X ‘;SL X
3
; SN GIEEEY= S
14 1 25 28 17 321 1 22 1 19
NAZ 3 2 7
4 4 y.4 3 _5’4
274 | 2 1321 3 1 57351 1 241 x\}1/
Rl XA 4 ] ¢ L4 1 T{ X X
7
AN 5 AN AN
i 15'rzi 28 3 271 X 13[4 NA [T 672
15 =z —7 5 57 R
4 4 Yy 4
Az4 X 2 2.1 1 X\IAA 71 \
5 2 4 4 | 4 1 4 3 5 5
=) X X
4 4 4
16 X247 1 25 |4 29 30 26 18
77 4 yi y.
4 4 4
2/4 1 4 3 {4721 2 15721 1 5 /41 X
5 1 4 . 1 4 X X
4 2 X X
4 AN 2
17 2773 274 ] 30 3 29 372 W19
/2 2 4 texeTd 1
4 L 4 4 GATES 1ekETL_Z.
44 1 2 3 421 1 4 GATESI A/41 X
5 4 1 4 2 5
BN AE
1. 26 30 29 251 2 20
18 7 2 2 ‘ —3— —
/41 x\I3721 3 {47 2 %2_ 1 41 X /A1 X
“FIRST IMPRESSION™
CONSTRUCT ION S CLETENCE
EKEE‘?]&E 5 = EXCELLENT LOCATION ENVIRONMENTAL b :g‘y’ﬁgg%
SCALE: 4 - MINOR CONCERNS GEOTECHN]CAL UVERALL
3 - MANY MINOR/FEW MAJOR CONCERNS HYDRAUL 1CS
AT 0N RANK ING
2 - SEVERAL MAJOR CONCERNS RATIONS
REAL ESTATE

C1VIL/STRUCTURAL |

AFTER SITE VISIT
PREFERENCE

i = MOST PREFERRED
6 = LEAST PREFERRED

X = ELIMINATE

* REAL ESTATE - BASED ON GETTING ATTORNEY'S OPINION ON NAVIGATIONAL SERVITUDE

PLATE 2




OBJECTIVE 4B SITE LOCATION OF NEW LOCKS

UMR-IW SYSTEM NAVIGATION STUDY

RANK ING OF LOCK AND DAM SITE LOCATIONS

LOCK&DAM SITE LOCATION NUMBER _
. 1 _2 % 3 = |\ 4 = S 6
5 X /N4 4 X . X X
S 3 < 3
“EY. 5\ 5 = = -
19 Y 2014 NA L 4 30 13 15 [NA X NA [T 8
7 171 Nas 17 1 17
4 A 11200° .4 ICE A y. 4
1/1 X rocx\] 473 |CHUTELA/3 1 X 1/4 X
5 3 jg 4 4 1 4 yJ 5 5 X
—2 - —2— 2 4 AN
20 + 26 5 31 : 31 2 29 'K NA [ 20
3| 4 4 4__WICKE 2"
1/4 3/3 4 4/2 1 4/3 2 1/4
5 3 4 4 1 4 X 5
N g 3 3 X X
21 2 22 4 26 2 30 j 29 = 23 ‘1\ 20
1 f 4 3 2 1/
7 4 2 4 "B'L
(1/4 4 472 |1 5/2 41 2 \|[/V4
i ESRNSEREEEERSERAS
AN :§:
22 1 18 291 4 31 3211 231 20
1/ 2 4 y 1/
7 4 2 ) 1
V41 X 31 3 a3 2 15331 1 /4
4 S/ 1 4 2 L5 1 2 1
20 : 21 [ 29 ‘g 36 2 21 1 14
> '
24 A R = S = 7
Vi
_JA/s1 _x / % /11 2 1 /31 X
4 3 1 '5'4 2 §§2 1 1 (4
5 5 A §
1 3 AN AN
2 | 25 22 34851 347 20 10
25 3 - ;
= HEe KR -7
1751 3 1311 4 15711 2 l4/2 /4 / X
— 3 T | 4 2 4
2| N
4 4 = N = =~
PECORIA _g_ 20 |2 26 T T X Na LT X181 NA [T 10
2 2 Y4
1 4 A
2/ 1 13721 7 74
S ) 4 NA 4
3 y P p= - 2
LA GRANGE[ & | 35' 28 1 NA 8l NA | 154/,
Zizl B B ‘
551 1 1321 2 /21 X 72 X
consTRucTIon [FIRST IMPRESSION®
g:ﬁi?hé § - EXCELLENT LOCATION ENVIRONMENTAL By 1 L2
SCALEs 4= WINOR:CONCERS ottt OVERALL
3 - MANY MINOR/FEW MAJOR CONCERNS HYDRAUL ICS RANK ING
2 - SEVERAL MAJOR CONCERNS OPERATIONS
REAL ESTATE
1 - BAD LOCATION
civiLssTrucTuraL| *FTERerERENCE

1 = MOST PREFERRED
6 = LEAST PREFERRED

% REAL ESTATE - BASED ON GETTING ATTORNEY’'S OPINION ON NAVIGATIONAL SERVITUDE

PLATE 2A

X = ELIMINATE
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UPPER MISSISSIPPI RIVER & ILLINOIS WATERWAY

SYSTEM NAVIGATION STUDY

U.S. ARMY CORPS OF ENGINEERS
ROCK ISLAND DISTRICT

ST. LOUIS DISTRICT

ST. PAUL DISTRICT

LOCK DESIGN EVALUATION FACTORS

1. Cost Factors
a. Investment Schedule
(1.) First Cost
(2.) Replacement Costs
(3.) Maintenance Costs
(a.) Normal Maintenance (annual)
(b.) Major Rehabilitation
(4.) Operation Costs
b. Impacts to Navigation During Construction
c. Environmental Impacts |
d. Relocation Requirements

2. Benefits Factors
a. Performance (Lock Transit Time)
(1.) Approaches

(2.) Filling/Emptying

4/5/95
(_fn@_i j~>



Taar 170raglion 8) 881 IIANIR/AaTRING ). Son

20-6iN-199% 101048

/—"—/
=<\ (§L\< ;o j
T L - e e e = D oSy
/ Z AT S
/LUC;‘;TION 6 /
< . :
N |
bl _
b (oY
[7¢]
=
3
/! o
g )
- Q
OCAT1!
d
%
<<
EXISTING LOCK TION 2
E ’ \
il
_ LOCATJON PLA T ~=
Tt T LOCATION OF SIX CONCEPTS

PLATE 1




Who:

Where:

When:

What:

Upper Mississippi River - Illinois Waterway System

1.

1.

3.
4.
5.

1.
2.
3.
4.

Navigation Studvy

Partnering - New Lock Construction

Many Decisions to Make
Don't Want to Work in a Vacuum

Towing Industry - Need P.O.C.
Tow Boat Captains - Need P.O.C.
States - Need P.O.C.
Environmental Interests - Need P.0O.C.
Corps of Engineers

- Designers

- Lock Operators
Others

Airport Conference Room
Corps District Office
Corps Operating Lock
Private Office

Late May at the Earliest

Emergency Closure

Filling and Emptying Times

Approach Conditions

Guidewall Lengths

Lift Gates

Location 2 Safeguards Against Accidents
Other

(enel i)
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