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Challenge Comprises Two Tools

e SELECT - A simple screening model to analyze trade-
offs between BMP scenarios in terms of pollutant load
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
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Conceptual Model of SELECT

> Accounts for rainfall, runoff, treated flow and
untreated flow.

Hourly Rainfall, I(t)

[T

Runoff,
Q= C*(I-D)

. = | BMP Volume =S
Cityscape Controlled

Bypass, O Release Rate =T
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Conceptual Model of SELECT

INPUT DATA
- Long Term Hourly Rainfall
- Land use Data
Hourly Rainfall, I(t) - BMP Information
Wﬂ - EMCs for Runoff and BMPs

Runoff,

BMP Volume =S

-y

Cityscape Controlled

Bypass, O Release Rate =T

Conceptual Model of SELECT

- Annual Pollutant Loads
- Pollutant Load Frequency Curves
Hourly Rainfall, I(t) with uncertainty Estimates
l—l—l—l—l—l—l - Whole Life Cost of BMPs

Runoff,
Q = C*(I-D)

. = | BMP Volume =S
Cityscape Controlled

Bypass, O Release Rate =T
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BMPs & Parameters

> Best Management > Water quality

Practices parameters

« Extended detention o« TSS
Bioretention . Total Nitrogen
Wetlands « Total Phosphorus
SWEIES « Total Zinc
Permeable Pavement
Filters

Whole Life Cost of BMPs

Capital costs

— parametric equation

O&M costs

— % of capital cost

Replacement Costs
- % of capital cost s
Sources: .

- WERF 2005, WERF 2009, Denver UDFCD
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Watershed Report

User Name  hame of fim o organization Report Date 5292003
User organizat Name of department or work group Report Time  240FM

Scenario Namt ho name assigned for this scenario

Scenario Data

Subwatershed Nat Area (acre Land Use Cv DS(ins) BMP  Treated s WQCY (i Drawdow % Loss PPV (ins)
Subeatchment 3 100 Commerc 03 0.1 Permeab 2
Subeatchment 2 32 Residenti 023 0.1 Extended 2 02 2 0
Suboatchment 3 13 Residenti 023 0.1 Wetland £ [ o 24 [}

Totalfre. 15 3 The report includes:
Scenario BMP Quallity Data
Subwatershed EMP Typ¢ Loss  TF{mall TN {mg/l) TSS (mg« TZn {mgh) o
Subcatchmenta  Permeabl 0 04 115 1§ 00307 personal data
Subcatchment 2 Extended [ 0 013 272 3 00802
Subcatchment3  Wetland B LAY 115 8 00307

-scenario data

Scenario Land Use Quallity Data

Subwatershed LandUseMame  TP{mg!/| TH{mgll] TSS (mg: T2n (mahl) _

Subcatchment 3 Commercial 0201 0572 63 022 results
Subcatohment 2  Residential 0383 073 0 018

Suboatohment 3 Residential 0383 073 o 0ns

Rainfall Hame Frainfallile 4
From ONOUS0. To 2195
Duration (days) 2191 Totalrain (ins) 30488
umber of events (ins] Event average rainfallfins) | 0435
Annual average rainfallins) | 5061

Runoff Quantity TP ™ TS5 ZN
Total Over $9635.66 55782 M9478 18351297 54981
Annual Av 1433155 5267 24834 3048778 134

BMPs Quantity TP ™ TSS ZN
Annual Tre 116303 BN 7842 106198 226
Annual By 1072413 6508 17734 2166342 6661
Annual To 1183321 T8 28576 2272640 6887
Annual Total Perce 2313 -283 2546 2460 " ‘aming The chosen EMCs cause anincrease.

Average Concentra 021 6748 0.20

Watershed Report (top)

User Info

User Name Name of firm or organization Renort Date szzmpEzs
User organization  Name of department or work group Scenano data 2:40 PM

Scenario Name No name assigned for this scenario

Scenario Data
Subwatershed Name Area (acres) Land Use  Cv DS (ins)  BMP Treated AWQCV (in Drawdowr % Loss PPV (in
subcatchment a 100 Commercia 0.9 0.1 Permeabl: 25
Subcatchment 2 32 Residential 0.23 0.1 Extended 32 0.22 12
Subcatchment 3 13 Residential 0.23 0.1 Wetland B 0.17 24
Total Area 145 70

Scenario BMP Quallity Data

Subwatershed NameBMP Type % Loss TP{mg /1) TN (mg/l} TS (mg/1)TZn (mg/l)
Subcatchment a Permeable f 0 0.14 115 18 0.0307

Subcatchment 2 Extended D¢ 0 0.19 272 31 0.0602

Subcatchment 3 Wetland Bas 0 0.14 115 18 0.0307

Scenario Land Use Quallity Data

Subwatershed NameLand Use Name TP(mg /1) TN {mg/l) TSS (mg/1)TZn (mg/l)
Subcatchment a Commercial 0.201 0.572 69 0.226
Subcatchment 2 Residential 0.383 0.736 101 0.135
Subcatchment 3 Residential 0.383 0.736 101 0.135
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Watershed Report (bottom)

Scenario data
Subcatchment 2 Residential 0.383 0.736
Subcatchment 3 Residential 0.383 0.736

Rainfall Name Rainfall file 4
From 01/01/90 12/31/95
Duration (days) 2191 Total rain {ins) 304.66
Number of events (ins) 615 Event average rainfall {ins) 0.495
Annual average rainfall {Ins) 50.61

Runoff Quantity TP N TSS ZN
Total Over Perioc  89635.66 557.82 1494.78 183512.97 549.81
Annual Average [ 1489155 92.67 248.34 30487.78 91.34

BMPs Quantity TP ™ TS
Annual Treated C 1169.09 6.11 78.42  1061.98 2.26
Annual Bypassed  10724.13 65.08  177.34 21663.42 66.61
Annual Total Disc  11893.21 71.18 255.76  22725.40 68.87
Annual Total Percent Remove 23.19 -2.99 25.46 24,60 “** Warning: The chosen EMCs cause anincreasq.

Average Concentration {mg/I] 0.21 0.76 67.48 0.20 ReSU |tS

Automated Exceedance Curves
with Confidence Limits

Watershed

100,000.000

10,000.000

1,000.000

100.000

Event Loading [kg)

Exceedances Per Year




User Info

User Name
User organization

Hame offirm or arganization
Hame of department or work group

Scenario lame

Seenario Data

Subwatershed Hame

Subcatchment a

Subcatchment 2

Subcatchment 3
Total Area
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Report Date
Report Time

5/6/2009
1153PH

TIo nama as31gnad for thiz scenano

Areafacres) BWP
100 Permeabl
32 Btandad |
13 WetlandE
145

EIIF Arza

Scenario data

Capital Cost Data
Subviatershed Hame
Subcatchment a
Subeatehmant 2
Subcatchment 3
Total Capital Costs

O&M 2nd Replacement Cost Datz
Subwatarzhad Hame
Subcatchment a

Subcatchment 2

Subcatchment 3

Total Capita] O% M 2nd Replacement Costs

BIIP Area  Base5/ac Adjustme CapCost  ESP

25 51,000 142 535500 550,000 5250,000
32 33,750 2 5240,000 50 50
13 53,750 142 569,225 50 50

5344,725 550,000 5250,000

[EH ORMPY

]
oe: Capital
569,

ss1e; COSES

Dizcount Rat LifaSpan 0&H%
55 20 1 53,355 540,094

55 20 2.7 36480 377.43%

55 25 14 5969 $13.000
5130532

s [
5268400
5192,000

555,380,

Subwatarshad llame
Subcatchment 3
Subcatchment 2
Subcatchment 3

Grand Total of All Costs

Total PV
467,582
533,242
596,748
947,572

Summary
costs

The F

ramework Tool




Urban Water Resources
Management

Define Goals:
‘Water Quality, Biologic, and __
Geomorphic Receiving Water Impact Module

Watershed
Obects Comparison with Hydrologic, Ecologc,

The BMP Selection / Receiving Water Protection Toolbox

Routing &
Storage Objects : \Watershed| o
Model

Select Parameters:
Water Quality, Biologic, and
Geomorphic

Evaluate Land Use Patterns & Yo BMP Selection Madule
Stormwater Controls

Assess Impacts: . ) £ —
Water Quality, Biologic, and Potential Solutions : WERF Whole Life | ! Stakeholder
Geomorphic D i Cost Module | : Involvement Module

!

Multi Criteria Decision Analysis Module

Set Land Use & Stormwater Th e CO n C e pt Of t h e Preferred Solutions
Management Criteria o Design Rules
B M P TO 0 | b oX * Uniform Criteria

* Etc.

Basic Components of the
Framework

J to assist with the development
of cost effective BMP strategies

o for BMP
planning to meet WQS and TMDLs
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QH-WATERSHED

SELECT

MODFLOW

BMPs

Reports
(Simple mass balance)

Cost
(WEREF, other BMPs)
Context specific
stics/analyses (TMDL

RE N
(More tables

Extended Capabil

(Graphs, Stats, Regression)

Graphics
(2D/3D)
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Fossil Creek Park Lakes Rehab

* Lake is about 12 acres
e Average Depth - 6 ft
e 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

F055|I Creek Park Lakes

10
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Results of Aeration

Temperature
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Results of Aeration (cont

pH
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END
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