
Andrew Faulkner

Bachelor of Civil Engineering, 

Colorado State University (2008)

Chief Technology Officer

Currently based in QLD, Australia, Andrew has 

over 12 years of experience in both the private 

and public sectors as a water and wastewater 

engineer with an emphasis on:

Á Capital program optimization and prioritization;

Á Construction and calibration of hydraulic models;

Á Geospatial analysis; 

Á Data analytics; and

Á Software programming



MAXIMIZING RETURN ON INVESTMENT USING 

INTELLIGENT ALGORITHMS TO PRIORITIZE CAPITAL 

IMPROVEMENTS FOR SPRINGFIELD, MO

Andrew Faulkner, Joel Wilson, Zach Martin, Trent Stober

February 25, 2021 



1. Overview of optimization framework and process

2. Overview of prioritization framework and process

3. Step through prioritization of CIP based on SSO Volume

4. Step through prioritization of CIP based on SSO Volume and Count

5. Conclusions and key takeaways

Presentation Content



Optimization of capital 

infrastructure program

framework



Hydraulic Model

Improvement 
Alternatives

Cost Model

Design Criteria

Calibrated PC SWMM Model

(trimmed down to include all 

network deficiencies)OPTIMIZATION

INPUTS



Hydraulic Model

Improvement 
Alternatives

Cost Model

Design Criteria

Length of gravity alternatives  - 61 miles

Length of force main alternatives - 9 miles

Lift station upgrade alternatives - 2

New storage alternatives - 21

Number of I/I reduction basins - 61

WWTP upgrade alternatives - 2

New WWTP alternatives - 1
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Prioritization Assumptions & Objectives

1. The objective of the prioritization was to determine the sequence of project implementation 

that would maximize return on investment with respect to network SSO reduction.

2. Prioritization was based on optimized capital infrastructure plan.

3. The following prioritization scenarios were completed to better understand how the project 

implementation schedule is affected by different SSO reduction objectives:

a) Optimized Solution, prioritization based on SSO volume

b) Optimized Solution, prioritization based on SSO volume and count



Prioritization of capital 
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Existing Network
(with committed Southwest Treatment 

Plant upgrade adopted as Priority 1)

Priority 

Group

Total Capital 

Cost

SSO Volume 

Reduction

SSO Count 

Reduction

1 0% 0% 0%



Priority Group 2

Priority 

Group

Total Capital 

Cost

SSO Volume 

Reduction

SSO Count 

Reduction

1 0% 0% 0%

2 5% 20% 4%



Priority Group 3

Priority 

Group

Total Capital 

Cost

SSO Volume 

Reduction

SSO Count 

Reduction

1 0% 0% 0%

2 5% 20% 4%

3 14% 38% 13%



Priority Group 4

Priority 

Group

Total Capital 

Cost

SSO Volume 

Reduction

SSO Count 

Reduction

1 0% 0% 0%

2 5% 20% 4%

3 14% 38% 13%

4 25% 57% 29%



Priority Group 5

Priority 

Group

Total Capital 

Cost

SSO Volume 

Reduction

SSO Count 

Reduction

1 0% 0% 0%

2 5% 20% 4%

3 14% 38% 13%

4 25% 57% 29%

5 46% 76% 51%



Priority Group 6

Priority 

Group

Total Capital 

Cost

SSO Volume 

Reduction

SSO Count 

Reduction

1 0% 0% 0%

2 5% 20% 4%

3 14% 38% 13%

4 25% 57% 29%

5 46% 76% 51%

6 66% 90% 55%



$235.0 M

All Priority Groups

Priority 

Group

Total Capital 

Cost

SSO Volume 

Reduction

SSO Count 

Reduction

1 0% 0% 0%

2 5% 20% 4%

3 14% 38% 13%

4 25% 57% 29%

5 46% 76% 51%

6 66% 90% 55%

7 100% 100% 100%


