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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




Manhole Identificaticn
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Choosing a Model
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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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easy to use for small sewer systems

relatively inexpensive
Increased data output

still not a dynamic model
relatively low level of realism
limited GIS integration

not friendly for alternative
analyses




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

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
i . F




FRopust Dynarnic rlydraulic Anzlysis Models

C

Software pacrage (proprigiary)
Sirnilar to dynarnic nydraulic analysis models

Offer more ropust analysis features witn greater
capanllities, ¢ JSE[E rodel stapility, and reduced
orocessing tirmes
Tyoically | 1sed 0)

DY large sewerage agerncies and
rnunicipalities witn nignly cornoplex systerns

Earmnples:
> WIE Urpar
> nfo Works CS

Typical Pric

ce:
> Over $15,000




more stanle progran ver/ cornplicated to us
faster processing nore expensive
more detalled capabilities not as widely used

good for very large, comples systermns
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Otner featuraes of rmosi
> View and encode snape files as vackground imeages
> Import/export to or frorn exiermeal datapases
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Otner feailres of rmost dynarmic mocdels:

Mocdel 2zt variety of nydraulic
elerments—open & closed conduits,

oumps, orifices, welirs, paffle walls,
valves, storage facilities, etc,
Several Internal metnods o develog

saritary dry weatner flows
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MNurnerous metnods to outout d
anc view results
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Faper Modeling
> Study your exisiing sysiern
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[clentify your systern backoone (10 inct




C
02
L
(@
At
o
5‘_
(D
()

~J
U b)
(0

rninto drainage oasins

age of pipe network
land use characteristics
pumping stations

basin size




Moclel Bullding —
> Data pase arid '(/




Moclel Bu Jrlmg Dry Weztner (Base) Flows

tlcal criaracterizzation of flows

to pasin iderniificatiorn

o estirnate flow groduciion pased on land use

o assiyn flow coniribution to sewer (nodes) in rmode|
o TUN a mnass palance o fine tune contrioution

o verity wiir waiter records and sysiern flow records
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o erter 24nour fl/ferJrrlOrJ frorn rneter datal

tne rnoclel rmirmnics aciuzl ca

o careful, dry weather flows are se
clen

theoretical Is neeaded for future ¢
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Moclel Bullding —Wet Weziner Flows

> Theoretica
to Dasin ic JerJFJHLclEJOH

. estimaite runoff pased on land cover

g models usuzlly nave several different runoff rneinods
sign flow coniripution to sewer (nodes) in rmode|
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- Actual flow metering data (Used more for calioration)
o erter 24nour nydrograpn frorn meter data
o only reliable for specific events meiered

> This is wnere modeling separate sanitary sewer sysiems
necormes cnallenging and cornplex (inflow and infiliration)




J\/JJfJeJ Callpraiion — Flow Metering
Use your paper rmocdel




Jom — Flow Metering
 collection locations




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




Moclel C
varies ny purpose of siudy or rodel
separaie SFIIJJFrLr/ sewer sysierrs
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Calioration — Flow Metering Duratior)

cdry weatner (base) flow

inflow and infiliration

60 days rninirnurn during wet weatner (spring)
relatilvely inexpensive cornpared to lorkerr
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iriflow
3o 4 monins during wet weatner (spring) and
surnrmner

itar collection
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perforrn continual assessrnent of data for errors,
Inconsistencies, and rmecnanical failure




Creating a Mode|

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

Relocate
Equment




Flowrate (cfs)

Wet Weather Hydrograph
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Mocle] C

Calloration — Employing Metering Data

> Dry weairner flows

)

)

)

)

)

Use to verify basin contripution allocation, or
input direc J/ into rocde|

cdifficult to tweak rnodel for dry weather flow
systern pararneters are generally ndtiwealied

' otlon of rougnness coefficients

If using tneoreiical daia, tweak flow contriputior)
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Mocle] C
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Calloration — Employing Metering Data

cIfic vv’e"r vvee'her avenis rmetaeracd

3

Use to verify pasin land cover chnaracteristics znd
runoff equeation inouis, or

inout directly into rmoclel

easy 1o twea mocdel for wet weatner flow

acjust nydraulic pain, Irnpermeapility, raie of
ground saturation (crianging runoff ancdTc)




Moclel Cealioration — Ernploying Metering Daia
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Analysis of De
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Capltzal Irnorovernent Planning

o define project nased or)

rneed

- deterrmine priorities ard
“whnat it scenarios

© Cross reference conveyarce
irnproverneris wiir otner

caplizl Irnorovernent

orojects

> rernove the politics
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Economics Benefits

v

Social
Values
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