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About

Sam Shamsi, PE:

From Pittsburgh, PA
Ph.D. Civil Engineering, University of Pittsburgh, 1988
Private to public sector in 2018
Over 100 papers + 5 books

« 2023 book: Search GIS Shamsi on Amazon
Licensed Professional Engineer: PA, OH, WV
Interests: golf, fishing, kites, cricket, GIS, modeling

27th paper in this conference
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Rachel Sebian, PE:

* From Cleveland, OH

B.S Civil Engineering, Ohio State University, 2013

M.S Civil Engineering, Ohio State University, 2016

R20O Consulting, LLC
 Licensed Professional Engineering: CO, KY

« 10 years in the Engineering Consulting Industry
with a focus on H&H and collection systems

* Interests: Hiking, Painting, Dancing, Avid
PCSWMM User!
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Our System

Characterization of the ALCOSAN
Conveyance System

Our SWMM Model
ALCOSAN Model statistics and usage

Our Asset Management
AGOL and IAM platforms and purpose

SWMM Asset ID & Spatial Sync

Bridging the gap between platforms -
Our process
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allegheny county sanitary authority
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A Large, Evolving System Demands Alignhed,
Accurate Data to Support Reliable Decisions

ALCOSAN Service Area Statistics
« 83 customer municipalities
 Population of ~840,000
« 7/ watersheds (planning basins)
¢« 305 mi? (790 km?2)

« 20% combined

« 90 mi (145 km) of interceptor
sewer

« Regionalization of 180 mi (290
km) of large municipal sewers

 1treatment plant: WW capacity
250—-600 MGD (11—-26 m3/s)
by 2029 (2.4x)
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A Complex SWMM Model Depends on Strong
Asset Data to Stay Reliable

SWMM Model Statistics

« One systemwide model for 7

watersheds
e 10,000+ nodes

Rain Gages
Snow Packs
Unit Hydrographs
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Model Use

 Planning and design of 3 tunnel

systems

* Tracking 180 miles (290 km) new
regionalized sewers =

« Regulatory compliance (WQ)
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Planning For the Future - Building on a Solid
Model Foundation

Significant ALCOSAN Modeling Milestones

« 2025 Subcatchment shapes, GIS sync, inflow
deconstruction

¢ 2022 systemwide WQ model (RMA to EFDC)
« 2022 TY run time reduction (46% 35 to 16 hrs)
« 2021 Inflow file reduction (47% 3 to 1.4 GB)

« 2019 Clean Water Plan (Regulatory Compliance Model)

* 1991 First SWMM model (35 years ago)

Our Motivation: Enhance the program management framework to keep supporting
a growing, evolving system-wide model
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AT

Accurate Field Data Improves Every alcosan
Downstream Workflow

Reliable
GIS/CMMS
Data

Improved Spatial
Representation
of the SWMM
Model

Accurate Survey

ALCOSAN Survey Technology
RTK-grade (Real-Time
Kinematic) GPS data
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How do we close the gap between our data sources, GlIS,
asset management software, and H&H models?

H&H Model

GIS/
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A One-Time Manual Alignment Sets The Stage
For Automated Updates In The Future

CMMS/GIS Platform | - CMMS/GIS Platform

: ,7 , " Aliegheny Rive B
d / 79
| l £ I R/

D R
2 N
> \\\;
b - -

» Spatial and ID misalignments limit « Well aligned Spatial footprints and
automated sync processes ID fields enables automated sync

processes for future updates
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2025 |AM ID and Spatial Alignment Sync

CMMS/GIS Platform

,, / 4 '/ ' | Aliegheny River

The Process:

* Align user-defined ID
fields with the latest GIS
Data

 Align model’s spatial
footprint with the GIS
Data

« At this phase - no changes
to model functionality,
connectivity, or
parameters
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2025 |AM ID and Spatial Alignment Sync

Junction Example

Gascola EQ_09

Gascola_EQ_08

Junction: Gascola_EGQ_MH119
A S S et surcharge Depth fft) 1]
‘onded Area ft9 0

Management —

laseline {mad) 0
Jazeline Pattemn

System Data e Sers

scale Factor

werage Value {mgd) 0

‘ime Pattem 1

‘ime Pattem 2

‘ime Pattem 3

‘ime Pattem 4

{ydrograph

ewershed Area (ac) 0

Post Sync Notes TN s

ik B 0 216
&M_DEPTH 835.816
SRE-SYNC INFO

'RE_SY_DES

RE_SY_TAG

IM_PARAM

—

W10 = 07484

Legacy |AM ID Teor Defined To55

'ROPOSED_ASSET
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2025 IAM ID and Spatial Alignment Sync

-

\_

~
Key Data: PCSWMM Model, Export of IAM Database
Key Processes: Manual Review, GIS based adjustment via spatial join
Y,
ﬁeview Process: \ / \
e Cross check IAM ID PCSWMM Tools Utilized:
(IAM Dataset vs. y Snap
Model IAM |D Fleld) Snap: iu—iz ;!?nqsﬁ selected pathway to a polyline by snapping nodes to the closest
* Cross check e

attributes (pipe
length, pipe

\ diameter)

/
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Translate:

Move one or more selected entities to a specified location or offset.

Edit > Add Vertices:

Edit
E Edit the shape of the selected entity by adding, removing or moving
vertices.

" A




A Repeatable Process Reducing Discrepancies

<

Spatially Aligned Pipe Matched Asset IDs
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Simple Resolution Example

I]oaloq .

MH1108L04.MH1108L03.1

MB1108L01.MH1108R03.1

2025 EC

MH1108L03.MH1108L02.1

Model
(After)

Moving junction snaps both model conduits to |IAM data alignment
CHI 59TH ICWMM CONFERENCE
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High Complexity Resolution Example

o PCSWMM 2024 Professional 2D -- 20250425-SW-PD-EC-TY-AM-CDM - o X
File Progect Map Table Graph Frofile Details Status Documentation  Scripls Attributes | Notes ‘b
S A - > & Import R I # Ruler » u W F @ y : . Cut == AL
| iz —a | ) ~Z ' | o o ‘) » d . - p LY - w
ﬂ % ‘:; ‘J v — " J ‘:5 = Export ’ ‘i Zoom P A ‘ > ot ) " & Y N Copy — ——-I —J
Plan z Pack Run Meru Pnnt | Open we  Alter ,Select; E‘ﬂb Add Find Tools Render Play Earth Extent Ceiate Favorites Menu Replace Graph Profile | View
| Simulation Options .
- 7477 R
| Climatology — T
Rain Gages
| Snow Packs
Unit Hydrographs
LID Controls 1971
| Control Rules T-Z3-CP
| Curves T 2
| & 8
Time Series J a3
- Ha 7281t
Layers
v Junchons Juncbon; 7-23-02
Altributes -
v | Vortex_20250917 Name T-2302
v Valve_20250917 XLoordinate 1396133.196
|7 Pipes_20251210 YCoqrdnate 393185.962
Description Interceptor
| v Conduits Tag NA
|1v! Nodes_20251210 Inflows NO
| Treatment NO
111 Wk >
v | Weir_20250917 ! st Bev. ft) 728,01
|| Storages | R Elev. ft) 747.74
v Qutfalls 8 Depth ft . f= g: 73
l= intial Depth )
| Outlets Surcharge Depth #t) 0
| v Weirs Ponded Area ft3 0
| ¢ Orifices Inflows
Baseine {mgd) 0
|1 Pumps Baseine Pattem
| v Donders Time Sedes
Scale Factor 1
Pueichmots Average Value (mgd) 0
| ¥ Sluice_20250917 Time Pattem 1
| ¥ Screen_20250917 Time Pattem 2
| 8 Time Pattem 3
¥ Pumps_20250917 Time Pattem 4
| v Outlet_20250917 o
SR Sewershed Aea (ac) 0
v Orifice_20250917
ifice_ . Source Data
ConnectionNodes_20250917 1AM_ID NA
connection_pipes_20250917 AM_RIM
4 IAM_DEPTH
Base_Structures_Points_20250917 PRE-SYNC INFO
Base_Structure_Footprints_20250817 PRE_SY_DES
PRE_SY_TAG
OM_PARAM
POST-SYNC INFO
Name [Name]
User-assigned name of junction

None
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Closing the Data-Model Gap Builds Lasting
Modeling Confidence

e—O

Benefits

Streamlined model update
workflows

Long-term sustainability of
the H&H Model

Better support for Consistent asset-to-model
regionalization and system

expansion and traceability

Stronger cross-department

Faster troubleshooting and T
communication

model QA/QC
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FEBRUARY 2026

Cannot wait to answer your
questions after the session!

Sam Shamsi, PhD, PE - Sam.Shamsi@alcosan.org
Rachel Sebian, MS, PE - SebianR@r2oconsulting.com
Kendall Grimm, PhD - GrimmK@r2oconsulting.com
Afaf Musa, PE - MusaAB@cdmsmith.com
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