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Reasons for Modeling

Regulatory Requirements
« CMOM -system evaluation and capacity assurance
e CSO-LTCP —flow characterization and CSO control

Conveyance Concerns
« SSOs- overflows, basement backups
« CSOs-— violating clean water criteria
o system expandability

Capital Improvement Planning
e prioritization of needs
e focus efforts and funds
e Sizing and cost estimating




Choosing a Model

ldentify Your Needs

e local surcharge problem or simple extension

e to understand the complete system hydraulics
o average daily flow
o System bottlenecks and storage
o surcharging

 to determine expandabillity of the system
o What sewers can be expanded
o do those sewers have capacity

- how much effort and money do you want to spend
o It’s easy to get carried away
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Choosing a Model

Basic Model Types

Simple capacity summary (spreadsheet)
Capacity summary software
Dynamic hydraulic analysis software

Robust dynamic hydraulic software




Choosing a Model

Simple Capacity Summary SpreadsheetModel”

» Spreadsheet created by user

 Input of simple pipe data (lengths, elevations, etc.)

e Capacity calculated by theoretical computation (Manning)

» Static — steady state, snapshot in time

* A handy way to simply view capacities

» Often used as a big picture/sanity check of more complex
models

e Examples:
e Excel
e Quattro Pro

e Typical Price Range:
» $500 to $1,000
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Choosing a Model

Capacity Summary Models

e Software package (proprietary)

e [nput of simple pipe data and runoff equations

 Limited hydrologic/hydraulic data analysis capabillity

o Typically will “route” flow through system and compare
flows and capacities

o Steady state, little to no dynamic flow simulation

e Often used for simple analyses and planning level design

e Examples:
o Hydra
« Sewer CAD

o Typical Price Range:
» $5000 to $10,000




Choosing a Model
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Choosing a Model

Dynamic Hydraulic Analysis Models

o Software package (proprietary)

« Allows entry of pertinent data, calculates capacities with
unsteady statflow equations

 Model routes hydrographs through the system taking into
account travel time, storage, etc. (more realistic analysis)

e Unsteady state, includes varying flow and surcharge

» Used for more complex systems antwhat if” scenarios

e Examples:
e« XP-SWMM
« Sewer Gems

e Typical Price Range:
» $10,000 to $15,000




Choosing a Model
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a dynamic model much more realistic fairly complicated to use
useful for all size systems more expensive
wider variety of data inputs some instablility in program
excellent for alternative analyses
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Choosing a Model

Robust Dynamic Hydraulic Analysis Models

o Software package (proprietary)

e Similar to dynamic hydraulic analysis models

o Offer more robust analysis features with greater
capabillities, better model stability, and reduced
processing times

» Typically used by large sewerage agencies and
municipalities with highly complex systems

e Examples:
« MIKE Urban
* Info Works CS

e Typical Price:
e Over $15,000




Choosing a Model
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Choosing a Model

Other features of most dynamic models:

* View and encode shape files as background images
e Import/export to or from external databases
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Choosing a Model

Other features of most dynamic models:

* Model a variety of hydraulic R
elements— open & closed conduits, e -
pumps, orifices, weirs, baffle walls, [ " s _--_--=:.;..ﬁr =’e—.. o _
valves, storage facilities, etc. — R
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Several internal methods to develop
sanitary dry weather flows

Numerous methods to output data
and view results




Creating a Mode|

ocus on Dynamic Models
* Create the Paper Model
 Build the Model
» Calibrate the Model

XP - [SWMM ¥er. 9.14] : Construction T.xp (Network)]

ur




Creating a Mode|

Paper Modeling
e Study your existing system




Creating a Mode|

Paper Modeling
o |dentify your system backbone (10 inches and up)




Creating a Model

Paper Modeling
e Break the system into drainage basins

 age of pipe network NY L
land use characterlstlcs
pumpmg stations
basin size |




Creating a Mode|

Model Building — System Parameters
e Data base and by hand
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Creating a Mode|

Model Building — Dry Weather (Base) Flows

» Theoretical characterization of flows
related to basin identification
estimate flow production based on land use
assign flow contribution to sewer (nodes) in model
run a mass balance to fine tune contribution
verify with water records and system flow records

» Actual flow metering data (typical)
o enter 24-hour hydrograph from meter data
o the model mimics actual data
o careful, dry weather flows are seasonally dependant
o theoretical is needed for future development or infill
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Creating a Mode|

Model Building — Wet Weather Flows

e Theoretical characterization of flows (typical)
o related to basin identification
o estimate runoff based on land cover
o models usually have several different runoff methods;
o assign flow contribution to sewer (nodes) in model

» Actual flow metering data (used more for calibration)
o enter 24-hour hydrograph from meter data
o only reliable for specific events metered

* This Is where modeling separate sanitary sewer systems
becomes challenging and complex (inflow and infiltration)
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Creating a Mode|

Model Calibration — Flow Metering
» Use your paper model




Creating a Mode|

Model Calibration — Flow Metering
* |dentify data collection locations




Moclel Cealioration — Flow Metering
> Install flow meters
> collect purnping station daia
- nstall rain gauges
> install flow sarnolers, I needed




Moclel C
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Creating a Mode|

Moclel Calipration — Flow Metering Is Critical
- flow retering for nydraulic rnodeling creates accountanility

Relocate
Equment
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Calloration — Employing Metering Data
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Mocle] C
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Calloration — Employing Metering Data
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Moclel Cealioration — Ernploying Metering Daia
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