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Challenge Comprises Two Tools
 SELECT – A simple screening model to analyze trade‐
offs between BMP scenarios in terms of pollutant l0ad 
to receiving waters TMDL and whole live cost

 FRAMEWORK – A tool for linking Watershed Models 
to BMP Models to Receiving Water Models for TMDL 
Analysis



2/22/2011

2

The SIMPLE Model

Cityscape

Conceptual Model of SELECT

Hourly Rainfall, I(t)

Depression Storage = D

Runoff,
Q = C*(I‐D)

Bypass, O

BMP Volume = S

Controlled
Release Rate = T

 Accounts for rainfall, runoff, treated flow and 
untreated flow.
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Cityscape

Conceptual Model of SELECT

Hourly Rainfall, I(t)

Depression Storage = D

Runoff,
Q = C*(I‐D)

Bypass, O

BMP Volume = S

Controlled
Release Rate = T

INPUT DATA
- Long Term Hourly Rainfall
- Land use Data
- BMP Information
- EMCs for Runoff and BMPs

Cityscape

Conceptual Model of SELECT

Hourly Rainfall, I(t)

Depression Storage = D

Runoff,
Q = C*(I‐D)

Bypass, O

BMP Volume = S

Controlled
Release Rate = T

OUTPUT DATA
- Annual Pollutant Loads
- Pollutant Load Frequency Curves

with uncertainty Estimates
- Whole Life Cost of BMPs
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BMPs & Parameters

 Best Management 
Practices
 Extended detention

 Bioretention

 Wetlands

 Swales

 Permeable Pavement

 Filters

 Water quality 
parameters
 TSS

 Total Nitrogen

 Total Phosphorus

 Total Zinc

Whole Life Cost of BMPs

 Capital costs 

– parametric equation

 O&M costs 

– % of capital cost

 Replacement Costs 

- % of capital cost

 Sources: 

- WERF 2005, WERF 2009, Denver UDFCD



2/22/2011

5

Watershed Report

The report includes:

-personal data

-scenario data

-results

The report includes:

-personal data

-scenario data

-results

Watershed Report (top)
User InfoUser Info

Scenario dataScenario data
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Watershed Report (bottom)
Scenario dataScenario data

ResultsResults

Automated Exceedance Curves 
with Confidence Limits
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Cost Report

User InfoUser Info

Scenario dataScenario data

Capital 
costs
Capital 
costs

O&M 
costs
O&M 
costs

Summary 
costs
Summary 
costs

The Framework Tool
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Select Parameters:
Water Quality, Biologic, and 

Geomorphic

Evaluate Land Use Patterns & 
Stormwater Controls

Set Land Use & Stormwater 
Management Criteria

Assess Impacts:
Water Quality, Biologic, and 

Geomorphic

Define Goals:
Water Quality, Biologic, and 

Geomorphic

Urban Water Resources 
Management

The Concept of the 
BMP Toolbox

Basic Components of the 
Framework

 Improved algorithms for defining BMP 
performance

 Screening Tools to assist with the development 
of cost effective BMP strategies

 Drainage System Design Tools for BMP 
planning to meet WQS and TMDLs

 Stakeholder Communication Tools 



2/22/2011

9

ToolBox Functional 
Representation

Converters Converters

Visual and Tabular OutputsWhole Life Cost Model

Watershed Data

Watershed Models
(and local data)

Meteorological Data Flow Data

Selected Discrete DataTime Series Data

Converters Converters Converters

BMP Models
(and local data)

Receiving Water 
Models

(and local data)

SWMM

Spreadsheet Model Spreadsheet ModelSpreadsheet Model

WinSLAMM

WASPQUALHYMO

WinDETPOND RunQUAL

Major Components of the Toolbox

Model Development Pathway

QH‐WATERSHED

QH – REACH

Ext. Det.

SWMM

Extended WQM

Other Initial 
BMPs

Lake and 
Estuary

HSPF

MODFLOW

Time Series Analysis
(Graphs, statistics)

Reports
(Simple mass balance)

Cost
(WERF, Ext. Det.)

Cost
(WERF, other BMPs)

Context specific 
diagnostics/analyses (TMDL 

etc.)

Extended Capabilities
(Graphs, Stats, Regression)

Graphics
(2D/3D)

Watershed Receiving WaterBMP

Reports
(More tables & synopses)

V0

V1

V2

V3

F
R
A
M
E
W
O
R
KAdded BMPs

Q2/11

Q4/11

Q4/12

SELECT
Added WQM 

(?)

Enhanced 
BMPs
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Fossil Creek Park Lakes Rehab
 Lake is about 12 acres

 Average Depth – 6 ft

 Max Depth – 12 ft

 Overturn in spring and fall cause obnoxioux H2S 
odors, and killed fish

 Anoxic bottom caused low DO in lake in winter greatly 
stressing the fishery

Fossil Creek Park Lakes
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Sampling Locations
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Results of Aeration

Results of Aeration (cont)
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END


