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Agenda

• Intro to Decision Modeling

• Modeling Project Selection 

• Insights & Takeaways

• Resources and follow-up discussions



Decision Modeling

Model: A simplified representation of reality.
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MWRD Stormwater Capital Programs
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The authority 

for general 

supervision of 

stormwater 

management in 

Cook County 

was conveyed 

to the District 

by the Illinois 

State 

legislature.

Stormwater Masterplans
Investigate “urban flooding” issues and evaluate 

potential green and gray infrastructure solutions.

Phase I Projects
Identified from the DWPs to address overbank flooding “riverine flooding”

Phase II & GI Projects
Working with local communities and agencies to address local drainage problems.

Capital 

Programs

Projects 

Selected

Projects 

Evaluated

Phase I 27 135

Phase II 58 108

GI 39 92

Totals 124 335





Decision Variables: Quantity of 4 scalable projects for 3 regions



Objective: Maximize [Net Present Value of Benefits ($) – Costs ($)]

Sum



Constraints & Formulation Cells

i.e. Capital Plan ≤ Budget Constraint



Add-in must be enabled on the Excel add-in settings



Linear Optimization Models

Sample Objective= ∑ Decision Variables x (NPV constants)

Examples:

15x1 + 10x2 - 10x3 Linear

3x1x2 + 10x3 Nonlinear

x1
2 + 10x3/x2 Nonlinear
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Non-Linear Optimization Algorithms

GRG Nonlinear & Evolutionary
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Sensitivity Report



Add-in: Solver Datatable

Download link: https://kelley.iu.edu/albrightbooks/Free_downloads.htm



Monte Carlo Simulation: Distribution Functions
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Modeling what to order for dinner:
Decision Variables



Modeling what to order for dinner:
Constraints



Modeling what to order for dinner:
Objective Function Formulation

Facts

Ratings Popularity Costs Preference 

Weights

Menu 

Option 

Score



Modeling what to order for dinner:
Results



Resource Allocation Applications

1. Project Selection

2. Workforce Scheduling

3. Budget & Revenue

4. Materials Procurement

Important Personal Decisions:

1. Home purchase

2. Job Search

3. Investing

4. Grad School Applications

5. Wedding Services Procurement



Insights & Takeaways

1. Align the model formulation with your 

organizations goals.

2. Careful with bias in the data.

3. Expand the plan outlook (5, 10, or 15 years).

4. Use life cycle costs and benefits.

5. Compare projects against other initiatives.

6. Don’t forget the “do-nothing” project.



Insights & Takeaways cont.

7. Coordinate with other organizations.

8. Use economic data if available but don’t shy 

away from qualitative data.

9. Consider equitable distribution of resources.

10.Maintain good records for future use.

11.Incorporate transparency and feedback 

mechanism into your programs

12.Don’t leave your business decisions to 

intuition.



Contact 
Information:

Eddie Paulino, P.E., CFM

Associate Civil Engineer

Stormwater Management Section

MWRDGC

(312) 751-4056

paulinoe@mwrd.org

Resources and 
Follow-up 

Discussions:

OSDesignGuide.com

Design Community Survey:

https://goo.gl/forms/dmp4ayFbKm
sNMLtI3

Questions?

Images in this presentation: www.pexels.com & maps.google.com


