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GoalsGoalsGoals

n Quick and visual tool for assessing existing
deficiencies in the conveyance system

n Assess effects of future development.

n Allocate sewer fees according to proportional
contribution of peak flows.

n Version 1 modelers tool only; Future version of
program will provide full interface for end users.
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Modeling AssumptionsModeling AssumptionsModeling Assumptions

n Simple PFRP (Peak Flow Routing Program) -
peak flows computed at each pipe - all flows
routed (cascaded) downstream, regardless of
actual conveyance.

n Wet/Dry peak flows from flow monitoring used
for minimal calibration.

n Base Wastewater Flows (BWF) based on land
uses/zoning.

n I/I based on inflow units per inch-mile by I/I zone
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Flow ComponentsFlow ComponentsFlow Components

n BWF - Peaked by formula

n GWI - Groundwater Infiltration (not peaked)

n RDI/I- Rain-Dependent Inflow and infiltration (not
peaked)

n Pump Flows - Firm capacity of Pump Station
routed downstream (not peaked)

n Flow components are tracked separately
through system.
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Special ConsiderationsSpecial ConsiderationsSpecial Considerations

n Flow Splits - for now a specified percent
allocation - other rules to follow (conveyance
ratio, overflow conduit, etc).

n Pump Stations - All flow influent to pump station
is discarded and firm capacity of PS routed
downstream (conservative assumption).



CDM Camp Dresser & McKee Inc.

Data SourcesData SourcesData Sources
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 Project Setup Project Setup Project Setup
Global Data

Define 1 or more scenarios - e.g. “Existing” and
“Future”, and Edit ArcView table.

Edit ArcView table of standard pipe sizes

Edit GlobParms table - of required fields and
overall modeling parameters
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Global Data TablesGlobal Data TablesGlobal Data Tables



CDM Camp Dresser & McKee Inc.

Global Data TablesGlobal Data TablesGlobal Data Tables
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Flow analysis and development

n Flow metering - collect wet/dry peak flows at meter
locations.

n Delineate sewersheds and assign parcels to nearest
modeled node in sewershed.

n Assign I/I rates to zones, estimate BWF for each
parcels by scenario using landuse/zoning

n Collect Pump Station Data: firm capacity under each
scenario and upstream node id of force main.

n Create BWF table - one record for each parcel for
each flow scenario - based on parcel GIS and flow
analysis

 Project Setup Project Setup Project Setup
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Model Data TablesModel Data TablesModel Data Tables
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Model Data TablesModel Data TablesModel Data Tables
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 Model Interface - Version 1 Model Interface - Version 1 Model Interface - Version 1

n Required Tables

n Pipes Theme - required fields

n Dialog and UI button

n MOD_FLOWS Table for results - empty at first



 Model Interface Model Interface Model Interface



CDM Camp Dresser & McKee Inc.

 Model Operation Model Operation Model Operation

n Pipe ordering routine

n Flow routing

n Thematic mapping
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 Pipe Ordering Routine Pipe Ordering Routine Pipe Ordering Routine

n Note: requires that pipes have node1 and node2
id fields - uses GlobParms to identify fields

n Identify “outfalls” and verify before proceeding

n Start from each “outfall” and number upstream,
putting branches on stack to number later.

n Guarantees that for any numbered pipe, all
upstream pipes will have higher numbers.
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 Flow Routing Routine: Flow Routing Routine: Flow Routing Routine:
User selects pipe theme, scenario(s) to model

Program reads Globparms and constructs a
dictionary from it.

For each scenario; for each pipe:

 Routine collects inflows at upstream node;
Collects flow data from upstream pipes (by
querying MOD_FLOW table); computes flow and
capacity characteristics of current pipe, and
writes results to MOD_FLOW.

Next pipe; next scenario
(refer to technical summary for details)



 Thematic Mapping Thematic Mapping Thematic Mapping
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 Proportional Share
Allocation
 Proportional Share Proportional Share
AllocationAllocation

After modeling has
identified capital
improvement projects, a
table of projects and the
downstream-most pipe
ID of each project is
constructed.
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 Proportional Share
Allocation
 Proportional Share Proportional Share
AllocationAllocation

For each Identified
project, the allocation
routine traces upstream
through the network to
identify all upstream
loadpoint nodes and the
parcels that load to them
under the specified flow
scenario.  A table of
upstream nodes and
parcels for each project
is generated.
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Proportional Share AllocationProportional Share AllocationProportional Share Allocation
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 Proportional Share
Allocation
 Proportional Share Proportional Share
AllocationAllocation

The upstream parcels
table is joined with the
parcels table to obtain
base flows for the
appropriate scenario,
and the joined table is
exported for analysis in
Excel.
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 Future Enhancements Future Enhancements Future Enhancements

n Scenario Management.

n Expanded Flow Split rules.

n Better end-user tools and automation of tasks

n Alternatives for routing pump flows.

n Support for maintaining multiple versions of
pipes by date in the GIS.
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 What Can Object-Oriented GIS
Provide for Sewer Modelers?
 What Can Object-Oriented GIS What Can Object-Oriented GIS
Provide for Sewer Modelers?Provide for Sewer Modelers?

n Versioning - provide multiple versions of physical
network depending on date (time dimension), and
alternative future configurations.

n Intelligent links between network elements and
linked objects - e.g. edit polygons and automatically
propagate changes throughout flow model.

n Objects (like Pumps) that incorporate complex
behavior rules.

n Suggestions?


