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PRESENTER

• B.Sc. Civil Engineering, AMU, India, 1982

• M.Sc. Water Resources Engineering, AIT, 
Thailand, 1984

• Ph.D. Civil Engineering, University of 
Pittsburgh, USA, 1988

• Private sector to government sector 
(2018)

• Over 100 papers + 4 books
2023 book: Search GIS Shamsi on 
Amazon

• Licensed Professional Engineer: PA, OH, 
WV, GA

• Interests: golf, fishing, kites, cricket, GIS, 
modeling

• 27th paper in this conference



TODAY’S JOURNEY

ALCOSAN’s 
modeling history   

Model types

Model features

Closing 
remarks
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WHY MODEL?
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ALCOSAN is implementing a Clean 
Water Plan (CWP) mandated by a 
USEPA Consent Decree (2008 
modified 2020).  
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Compliance with the Consent 
Decree is partly based upon a 
model-based solution to a model-
based problem.
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ALCOSAN MODELS

•Main Rivers (MR) (Pittsburgh /PWSA, 8% by area, 20% by population (2020)

•Chartiers Creek (CC), 30%, 20% (largest by area and pop)

•Lower Ohio / Girty’s Run (LOGR), 14%, 12%

•Saw Mill Run (SMR), 6%, 12%, smallest area

•Turtle Creek (TC), 18%, 10%, smallest pop

•Upper Allegheny (UA), 14%, 13%

•Upper Monongahela (UM), 10%, 13%

7 planning basins

83 municipalities

90 mi interceptor (+30/175 mi regionalized trunk sewers > 255) 

298 overflows (250 CSO)

310 SM service area

20% combined

≈ 800K customers
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1991

1996-99 (year 5-8)

2008-12 (year 17-21)

2016-19 (year 25-28)

2020-Present (year 29-33)

Planning (28 years)

2016: Systemwide 
and GROW models
2019: Clean Water 
Plan (CWP)
2019: Tunnel 
planning

2020: Modified Consent Decree
2020: Annual Updates
2021: Tunnel design
2022: Model sharing with munis 
for Phase II Consent Orders
2022: Updated systemwide WQ 
model
2023-24: model enhancements

1996: H&H 
Characterization report 
1999: LTCP

1st SWMM 
Model, 
Chartiers Creek 
Basin

33 Years

ALCOSAN’s Modeling Journey Through Time

SWMM4.0

SWMM5.0
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1991-2024

SWMM4.1

2008: Consent Decree
2008: Regional Flow 
Monitoring at 550 sites
2010: Basin Planning 
(BP) models and model 
sharing with munis.
2011: WQ model
2012: Wet Weather 
Plan (WWP)

SWMM5.1 (GSI)

SWMM5.2 & PCSWMM

Design (5 years)



1991 CC BASIN MODEL

• Used GIS data to estimate population / flow

• EPA SWMM4 software
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INPUT: SWMM4 vs. SWMM5 vs. PCSWMM
SWMM4: text file (like HEC-1)

SWMM5: text file w/ tabular data (like EPANET) 

PCSWMM: database

1991 NOW2010
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OUTPUT: SWMM4 vs. SWMM5 vs. PCSWMM

SWMM5: tabular output
SWMM4: text output

PCSWMM: database

1991 NOW2010
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GRAPHS: SWMM4 vs. SWMM5 vs. PCSWMM

SWMM4: dot matrix graphs

SWMM5: charts PCSWMM: charts (enhanced)

1991 NOW2010
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MAPS: SWMM5 vs. PCSWMM
SWMM5: no base maps (2010 chartiers creek bp model on DVD)

2010 NOW
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PCSWMM: GIS layers and base maps



Latest Model Highlights

• One systemwide 
model for 7 planning 
basins

• PCSWMM software

• Existing Conditions 
model (EC-2024)
• Nodes: 9,519

• Conduits: 9,665

• Subcatchments: 3,822

• Storage nodes (actual): 15

• Outfall nodes: 458

• Rain gages: 107

• RDII inflows: 1,313

• Pumps: 55

• Orifice links: 747

• Weir links: 346

• Control rules: 384

• Time series (inflow): 1525

• Run time: 35 hr (2019) >> 15:51 hr 
(2024)
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MODEL TYPES SURGE MODELING > ILLINOIS TRANSIENT MODEL (ITM)

1. Typical Year

2. Design Storms (2, 5, 10-year)

3. Scenarios 
1. EC – Existing Conditions
2. FC – Future Conditions
3. IP – Interim Plan
4. SP – Selected Plan
5. DMR – Discharge Monitoring Report

4. WQ (EPA EFDC) Environmental Fluid Dynamics Code

5. Transient/surge (ITM & SHAFT)

6. CFD models (Flow-3D Hydro)

7. Physical (lab) models
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MODEL INVENTORY (2024)

Since: 1991

Years: 33

Total models ≈ 1700

Size ≈ 3.9 TB / 10 TB (not on cloud)

Files ≈ 83,000

CO2 reduction ≈ 8 tons

Our models are NOT on the cloud!
CO2 reduction ≈ 8 tons

The larger the cloud file size, the higher the carbon 
footprint due to the increased energy needed for 
storage & data transfer in data centers.

Storing 100 gigabytes in the cloud
≈ 0.2 ton of CO2 carbon footprint 
≈ emissions from burning 224 pounds of coal 
≈ 7 kilowatt-hours of electricity 
≈ 4% of annual electricity usage at home 

Saving large files in cloud takes a million times 
more energy than saving to hard drive.

Ref: CMU Study, 2017 and Google AI, Oct 28, 2024.

14



Environmentally Conscious 
Model Sharing

Eliminated over 500 CDs 
by sharing models online

• Production of 1 CD 
produces approx. 0.176 kg 
of CO2 (espressiveaudio.com)

• 88 kg (194 pounds) of CO2 
reduction

• Eliminated landfill disposal 
of 500 CDs

Reduced file size

• Approach reduced 
file size from 
830GB to 112GB

• 1,400 kg (3,086 
pounds) of CO2 
reduction 
(per CMU Study).

CO2 reduction = 3,280 lbs
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MAJOR ACCOMPLISHMENTS SINCE 2019

Dedicated network server 
10 TB

M-Drive (M for Models)

Modeling Guidance 
document

120 pages + 700-page 
appendix

Updated Annually

Helps municipalities.

Typical year model run 
time reduced 

From 35 hours (2019) to 
15 hours (2024)

Helps municipalities.

Un-editable 3 GB inflow 
file (the Beast) replaced 
by smaller editable Excel 

files

Helps municipalities and 
the environment!

Underway

Sync with Asset 
Management / GIS 

database 

Replace rectangular 
subcatchments with their 

actual shapes

Will help municipalities.
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COLLABORATIVE MODELING TEAM

One collaborative modeling community. 
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CONCLUSIONS
• ALCOSAN models are efficient 

engineering tools for facility 
design and demonstrating 
regulatory compliance.

• Updated regularly

• Municipal friendly

• Environmentally conscious

• CWP projects will improve WQ 
and provide enhanced 
recreational use experience 
for Pittsburgh residents and 
visitors. 

July 17, 2024: Paris Mayor Anne Hidalgo swims in Seine River 
to demonstrate safe water quality for Olympic swimmers.
How? $1.5 billion wet weather project including sewer and 
treatment plant improvements and a 13 MG underground 
equalization basin.

#alcosan
#3riversproud
#samshamsi
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I am #3riverspround and I will swim in 
the Allegheny River in 2036 (after 
Interim Plan construction).
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Thank You!
Cannot wait to answer your questions after the session!
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