Ohio River Navigation Investment Model
(ORNIM)
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Waterway Supply and Demand Module (WSDM)
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...determines equilibrium waterway
traffic levels under a given system
configuration and forecast scenario
for each year in the analysis period,
taking into account scheduled lock
closures.

Step 1 — Determine Shipping Plans
WSDM calculates the towing costs and determines
the cost-effective tow configurations to move the
port-to-port tonnage on the waterway network
honoring tow and operating characteristics.

Step 2 — Equilibrate Traffic Levels
Ranks mvts by base rate savings...adds mvts and
Iterates until savings are stable with no negatives.



Lock Risk Module (LRM)
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A hazard function identifies the probability of failure An event tree describes the levels of failure
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and the associated consequences and repairs.
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Optimization Module
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Alternative Bracket
InitialClosurePlan
Scheduled Closure

/

MovementSetSelection
NetworkVersionSelection

TransitTimeCurves

TransitTimeCurveDescription
TransitTimeCurveFamily
TransitTimeCurveSelection
TransitTimeCurveTranslation

ClosureCost (updated)

LockActivity A
RunSummary A

Structural

+ all below options

' Maj. Rehabs

Advanced Maintenance

+ Reactive Maintenance

Reactive Maintenance
FicasFals

RandomMinors
OPTIMIZATION
I
I
v
AlternativeSelected ‘
Component Replacement — Example
5o
™ n3
xh
|1 e
A "o
= 5 %
-] o
=
~~WPC B oms 2 . o0 ®
[ 1= an optimal mix E E °o°°
o thess diffara it = = “lv0, i
imvestments = L P
[+] o
7] B 000
@ ¥, at
L3 Yogan
=i
Least cost
3
WORG FE3 53 ERERBLIEEREERER iR EE

Replacement Year

Average Annual Replacement in that year



AlreroativeSelected |——*

Generate System Statistics

InstialClosurePlan
Scheduled Closure

Alernative
Alternativel ompeasnt
AltermativeCost

AlernativeDemil
AltermativeLock
AlernativeRun¥ref

-_—._-_____________._._a-

LockActvity &
FunSummary &

Expected Cost
Enpected Savings
Eupected Lock Actvity
LockCommaodity

ExpectedClosurs
Expecied Survival

IovestmentPlanClosure

InvesmentPlanBunrad

%

Generate System Srmisucs\'
with Alternatives Selected
accounted for in the system

BuildInvestmentPlan J

'

[ redowspm

|' re-do LEM

i

CalculateCosts

Updated System

Repaorts

...optimized project alternatives
are input into a system investment
plan

...re-run WSDM and LRM to get
the effects of the selected
alternatives on the system

...calculate system costs for the
investment plan and output system
statistics
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Ohio River Main Stem System Investment Plan
Example Output:

Modified Utility

Project Clear Skies Clear Skies NAAQS Utility Based Based High
Belleville CR MR - 2017 MR - 2017 MR - 2017 MR - 2028
Cannelton MR - 2017 MR - 2017 MR - 2016 MR - 2017 MR - 2017
Dashields New 600' - 2011 | New 600’ - 2010 | New 600" - 2010 | New 600' - 2010 | New 600" - 2010
Emsworth New 600' - 2010 | New 600" - 2010 | New 600" - 2010 | New 600' - 2010 | New 600" - 2010
Hannibal MR - 2012 MR - 2011 MR - 2011 MR - 2012 MR - 2011
Markland CR MR - 2010 MR - 2010 MR - 2010 MR - 2010
McAlpine CR CR CR CR CR
Meldahl MR - 2013 MR - 2010 MR - 2010 MR - 2010 MR - 2010
Montgomery New 600' - 2010 | New 600' - 2010 | New 1200' - 2010 New 600' - 2010 | New 600' - 2010
New Cumberland CR CR CR CR CR
Newburgh MR - 2025 MR - 2016 MR - 2016 MR - 2016 MR - 2016
Pike Island MR - 2016 MR - 2015 MR - 2015 MR - 2016 MR - 2015
Racine MR - 2020 MR - 2019 MR - 2020 MR - 2019 MR - 2019
RC Byrd CR MR - 2044 MR - 2020 MR - 2030 MR - 2033
Smithland CR CR CR CR CR
Willow Island MR - 2027 MR - 2027 MR - 2027 MR - 2027 MR - 2028

CR = Component Replacements

MR = Main Chamber Rehabilitation

New 600' or 1200' = New Single chamber built in place of the existing auxiliary. The old main is only
used when the new chamber is down for maintenance.
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