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What are BMPs?

Best Management Practices focused on Stormwater Control

Many Different Types
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Atkins Stormwater Technologies
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ATKINS Stormwater Data Collection System™
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Stormwater

DCS

for data collection at regulated stormwater outfalls
Multiple Municipalities, Atlanta GA

M3

for flood model storage
Harris County Flood
Control District

March 19, 2015

D2MR

for flood model storage
San Antonio River
Authority (SARA)
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Sparks Tools

for stormwater system advanced
querying and quality control
City of Sparks, NV

Stormwarter
Gis Toois [

BMP Assessment Tool
a community-scale planning tool for stormwater
pollution assessment and prevention
City of Bonita Springs, FL

BMP Designer

for residents to design BMP
retrofits

Tahoe Regional Planning
Agency



BMP Assessment Tool (BAT)

Objective

Tool that estimates pollutant levels throughout
stormwater system under different BMP Scenarios

......

City of Bonita Springs, Florida



Basic Procedure for Estimating System-wide Stormwater Pollutant

Regulated by Florida Dept. of

Env. Protection (FLDEP)

2010 Stormwater Rule

1.Estimate runoff
from sub-basins

2. Estimate
pollutant runoff

from sub-basin

3. Route
pollutant
through system

2a. Reduce sub-basin
pollutant runoff by
installing BMPs in the sub-
basin.

3a. Reduce routed
pollutant by installing
BMPs on conveyance lines
(links).




Estimating Runoff from a Basin

Basin 14

1. For each land use (LU)

a) Evaluate composite Curve Number (CN)
over all soil types

LU1

b) Evaluate DCIA (directly connected
impervious area)

c) C=lookup (composite CN and DCIA)
d) Runoff=Area * AAR * C

e) Evaluate total nitrogen (TN) and total
phosphorus (TP) pollutant using
literature conversion factors (e.g. single
family residential, TN = 1.5 mg/I )

2. Basin runoff = Sum (LU Runoff)
3. Basin pollutant = Sum (LU Pollutant)

LU2

LU3




Handling DCIA

Traditionally... We wanted more accuracy...
land use-based so we virtualized it

Land Use

Parcels

Virtualization

Algorithm

= @ B

DCIAPercent City
[]0.000000 - 0.042260
10042261 - 0.125828
[ 0.125829 - 0.2433860 Database
I 0.243387 - 0.446143
I 0446144 - 0,746404

Property




Handling BMPs

1. BMPs that reduce pollutant flowing to a
INGVIP reduces ' basin NODE.
D p;frﬁ['(g'{'his_*i * BMP Shed required
Two types of BMPs * Eg. pervious pavement
* BMP must be associated with a Node
2.  BMPs that reduce pollutant flowing
through a LINK.
* BMP Shed is not applicable
* Eg. Detention basin, swale
* BMP must be associated with a Link

pollution to this link

j _ ||
{ ..ll - All node-based BMPs will have an affected
: .aoposed New = “BMP Shed” (ie, area contributing to the
2 (Rauashdy 1 H Nl BMP

% Pervious Pavementy )
Y 1Y ——

Gl T i
The “BMP Shed” iejr / |
by BM *

Therefore, in addition to sketching the BMP
itself, the user must sketch the contributing
runoff area using the BMP Shed tool

Note, this is different than a link-based BMP
which requires only the BMP to be sketched




Inserting DCIA and BMPs into Pollutant Estimation

Basin 14

LU1 e Calculate using a grid

approach

* DCIA affects only the grid
cells the impervious area
overlies

LU2

e Pollutant is reduced only
within BMP Shed.

BMP Shed

LU3




BMP Assessment Tool (BAT)

Screen Shots

@) Untitled - ArcMap

Tool installs as an item in Table
of Contents view of Esri ArcMap

&

file Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Table OF Contents

[FRVR Y &

a 808 |wA ] }

a g ScenarioModeler | §cenario Comparisons” S ettings: |

é: Default Source Data

3 The defoul source dota s several geodatabases tha reprssert the data o rscord for the

i City 'hen new scenarios are built by the BMP Assessment Tool, the data is copied

o fiom these:data sourcss.

« B
CityData G eoD atabase

. ° C:AProjectstB ontaSprings\DataDiRecord\ CiyData ocb =

Geodatabase: containing offsial parcels, soil landuss, and BMP GIS layers.

- C:\Projects\B onitaSpiings\DatalfRecord\DCLA. gdb &=

i ®- DCIAGeoDatabase
(]
Geadatabase cartaining parking lefs, building foolpiits. and roads that form the

s madelimpervicus area.
BasinNetwork (ICPR Model) GeoDdlohase
&= C:\Projects'8 anitaSprings\D ata0fRecord\ CPR.adb (]
Y Geadatabase cantaining the Basin, Node, and Link GIS layers that descibe the

Table Of Cantents
il R it

Scenario Modeler

Scenario Comparizons”  Setngs

Scenarios Folder

C\Projects\BonitaSpiingstDatal Records cenarios =

This is the location on the network where scenarios geadatabases are created

The main control is a tab that
contains Scenario Modeler,
Scenario Comparisons, and
Settings tabs.

T10384,174 78649137 Feet
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BMP Assessment Tool (BAT) Screen Shots (cont)

Scenanio Modeler | Scenario Comparizons” 5 etbngs

Default Source Data

The default source data is several geodatabases that represent the data of record for the

City. When new scenariog are built by the BMP Assezzment Tool, the data iz copied
fram these data sources.

City D ata GeoD atabasze

C:AProjectz\BonitaS pringshD atal iR ecordyCityD ata. gdb

Gendatabase containing official parcels, zoil, landuse, and BMP GIS layers,
DCIA GeoD atabase

C:AProjectz\BonitaSpringshD atal iR ecordhD Cla, gdb

Gendatabase containing parking lotz, building footprintz, and roads that form the
model impervious area.

B azin Metwork [ICPR Model) GeoD atabase

C:AProjectz\BonitaS pringshD atal iR ecordt CPR.gdb

Gendatabaze containing the Bazin, Mode, and Link GIS layers that describe the
niebwark.

Lookup T ablez GeoD atabase

C:\Projectz\BonitaS pringshD atal iR ecordhBMPLookUpT ables. gdb

Geodatabasing contains the required lookup tables for runoff and pollutant loading
estimation

Werify &l Data Sources

Working Folders

Theze are the folders the tool uzes az locations for storing working data and outputs,

Scenarios Folder

C:A\Projectz\BonitaSpringshD atal iR ecordhS cenarios

Thiz iz the location on the network, where scenanos geodatabases are created,

™=

i

(E=8 BB =

710384174 78649137 Feet

e | 48

£ Scenarios

= 3 BMPLookupTables.gdb
CHbySaillL
PetDChyl L
PollutantLoadingBylanduse
RunoffC
a0ilClasses

= L3 CityData.gdhb
& BMP
[E) BMPShed
B Landuse
& Parcels
E| Soils

= |3 DCI.gdb
B Footprint
(& ParkinglLot
B Roads

= 3 ICPR.gdb
& Basin
=) Metwark_Link
) Metwark_Mode
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BMP Assessment Tool (BAT) Screen Shots (cont)

@ Untitled - ArchMap
File  Edit

Table Of Contents
%08

Wiew Bookmarks Insert  Selection

G

coprocessing  Customize  Windows  Help

= 5 T
> | " Scenario Modeler | Scenario Comparisons

@l D Setti

- E e

& 1. 0pen/Create Scenaio o

- )

2K Soenario Mame: T estSoenari -

L] Cieate: New § Duplicale Soer Delete §

. % ecil

It La
Lo s GIS L
BMP:  Factprint
E & Parcel  Parcel
Scenano Modeler | Scenario Comparisons | Settings
1. Open/Create Scenano o
Scenario Mame:  Test123 -
Creste New Scenario Duplicate Scenario Cielete Scenanio
L
3. Calculate Pollutant Loadings
Show
1. Evaluate Pollutant at Basin Nodes 2 Route Through Networl k © Nirogen

[ ) Phosphorus
© PNemalized

The Scenario Modeler tab is
where the user (1) manages
scenarios, (2) defines the GIS
Layers and names of the
required Lookup Tables, and
(3) runs the pollutant loading
evaluations.

i .

L

1. Open/Create Scenario
Modeler — management of
scenarios: open existing,
create new, duplicate, and
delete scenarios.

T1BT17.508 G96126.787 Feet
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BMP Assessment Tool (BAT) Screen Shots (cont)

e RS e orch i Chpeerts Lot vt e ‘ 2. Specify Inputs —
& %808 Mo * GIS Layers
2. Specity Inpuis
* Lookup Tables
! Input Layers and Lookup Tables | BMP= | -
GlS Layers

BMP:  Footprint -
Farcel: Parcels -
Soil:  Soils -

Landuse: Landuse - ’
Foads: Foads -
Building Footprint:  Footprint -
Parking Lots:  Parkinglot -
ICPR Basins: Basin -
ICPR Modes:  Metwork_MNode -
ICPR Links: MNetwar:_Link -

LookUp Tables

% Impervious Area Directly Connected by Landuse;  PotDChyLU -
Runoff Coefficient (C) [DCIA %, nonDCIA CN]:  RunoffC -
Pollutant Losdings by Landuse:  PollutantLoadingBylanduse -
Curve Mumber by LandUse/Soils:  CHbySoilLU -

T 2

e < (™ v

March 19, 2015



BMP Assessment Tool (BAT) Screen Shots (cont)

Eile Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help 2. SpeCIfy Inp“ts -
D2 e nonids * BMP manager tab
2. Specity Inpuis
| Input Layers and Lookup Tabl-&s| BMPs | g
’ Add BMP by drawing on Map ;%:
Area - ™ TP BMP=she @
L Hies [Sq.Ft] Node Link Efficien Efficien Area ;Ef
k Gene... |0 Mot Set | WFO0... | 0.85 0.85 Mot ... =
BMPOOOOZ Gene... |0 MFOO10 | Mot Set | 0.85 0.85 1860... =
] BMP000Q odezbased)
B > Yo
e
| BMP000C
] : 0 0
z Draw EMP Delete BMFP Select Affected Select Affected Delete -
‘ mBMP‘ shed ‘ Shed H Node H Link H EMP \ L %

FE]BI%II 4 mn

728413.237 752729.526 Feet
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BMP Assessment Tool (BAT) Screen Shots (cont)

@ Untitled - ArchMap

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help
Table Of Contents 2 x
88 =l

" ScenarioModeler | Scenario Comparisons | Seltings |

0zop
GERD

1. Open/Create Scenaio o
Scenario Name:  TestScenatio -
Cieate Mew Scenain  Duplicale Scenaip  Delete Scenarin

2. Specify Inputs

1+
=

5

GIS Layers
BMP:  Footpiint

©7)nE
+

m® i
¥ Oaadnk s |9

Buiding Footprint  Footprint
Patking Lots: ParkingLot
ICPR Basing:  Basin
ICPR Nodes:  Network_Node
ICPF Links:  Network_Link

LookUp Tables

% Impervious Area Directly Connected by Landuse:  PetDChyLU
Ruroff Cosfficient [C) [DCIA %, nonDCIA CNE - RunoffC

Pollutant Loadings by Landuse:  PollutantloadingByL anduss

Curve Nurber by LandlUse/Sails:  CNbySoilLlL

3. Calculste Pollutant Loadings
Show
2 Route Through Network. © Nirogen

1. Evaluate Pollutant at Basin Nodes

©) Phosphorus

| 3. Calculate Pollutant
Loadings — tools for evaluating
pollutant loadings and viewing
results. Two steps:

1) Evaluate runoff for each
basin and corresponding
pollutant load at node

2) Route pollutants through
link-node network.

3. Calculate Pollutant Loadings

Show

1. Evaluate Pollutant at Basin Nodes ‘ 2. Route Through Metwork ‘ @ Nitrogen

1 N-Mormalized

™) Phosphorus

) P-Mormalized

[Zain <

T1BT17.508 G96126.787 Feet
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BMP Assessment Tool (BAT) Screen Shots (cont)

@ Untitled - ArchMap
File Edit View Bookmarks Insert Selection Ge
Table Of Contents

oprocessing  Customize

Windows  Help

1

T x

& 0 88 =]
a Scenario Modeler | Scenario Comparisons | Seftings
& 1. 0pen/Create Scenaio o
o 5
Scenario Name:  TestScenario -
Cieate New Scenaio Duplivate Scenaiin Delete Scenaiio
4 [ | 2 Specilyinpus
Input Layers and Loakup Tables | gMps
-2 GIS Lapers
BMP:  Footpiint -
E o Parcel  Parcels x
ay A Solt Soils =
B Landuse:  Landuse <
Roads:  Poads =
2 @ Building Footprint:  Footprint -
an = Patking Lots: ParkingLot -
& ICPR Basing:  Basin -
1 =) ICPR Nodes:  Wetwork_Node -
L ICPF Links:  Network_Link -
% LookUp Tables
o % Impervious Area Directly Connected by Landuse:  PetDChyLU =
Runaff Coefficient IC) [DEIA %, nonDCIA TN} RunofiC -
Pollutant Loadings by Landuse:  Pollutantl oadingByl anduse -
Curve Mumber by LandUse/Solls: CHbySoilU -

3. Caleulate Pallutant Loadings

Show

1. Evaluate Pollutant at Basin Nodes

2 Route Through Metwork.

© Nirogen

©) Phosphorus

Since this process takes a
while to complete (especially
step 1), liberal feedback is

provided to the user to inform

them of progress, including a
two progress bar display to
show sub-task and overall
progress.

3. Calculate Pollutant Loadings

Show

1. Evaluate Pollutant at Basin Modes

‘ 2. Route Through Network

‘ @ Nitrogen

Loading Raster Data into Arrays

- Task72%
-——

| Cwverall: 57%

1 N-Mormalized
™) Phosphorus

) P-Mormalized

[Zain <

T1BT17.508 G96126.787 Feet
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BMP Assessment Tool (BAT) Screen Shots (cont)

Qu

Hilespet
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ntitled - Archap

ile  Edit

GERD

=

5

View Bookmarks Inset  Selection Geoprocessing  Customize Windows
Table Of Contents

%8G8 J

" Scenario Modeler | Scenarin Comparisons | Settings

1. Open/Create Scenaio

Help

2. Specify Inputs
Layer:
GIS L
BMP:  Footpiint
Parcet  Parcel
Soil Saik
Landuse:  Land
Roads:  Fload
Buiding Footprint.
Patking Lots: ParkingL
ICPR Basins: B
ICPR Nodes:  Network_Node
ICPF Links:  Network_Link
LookUp Tables
% Impervious Area Directly Connected by Landuss:  PtDChLU
Runoff Coefficient (C] [DCWA %, nonDCIA CNE - RunofiC
Folutant Loadings by Landuse:  Pollutantl oadingByLanduse
Curve Mumber by LandUse/Solls: CHbySoilU
3. Caleulate Pallutant Loadings
Show
1. Evaluate Pollutant at Basin Nodes 2 Route Thraugh Network D Nin
© N-Nomalized
©) Phosphan
© PNormal;

Show
@ Mitrogen

) N-Naormalized
™) Phosphorus

) P-Normalized

[Zain <

| The Show radio buttons
specify which pollutant
loadings to display on the
map. User can toggle between
different types.
* Basins are colored
according to level of
pollution
* Nodes are sized and
colored according to their
level

[]-Normalized describes the
pollutant loading per acre.

T1BT17.508 G96126.787 Feet
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BMP Assessment Tool (BAT) Screen Shots (cont)

| 28|xpEm|pmB oz
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When the pollutant evaluation

process is complete, the

results are visualized on the
map in the form of sizing and

coloring the nodes and
coloring the basins.

m o ol @ w w w w

[10.000000 - 1.000000
[11.000001 - 200.000000
71 200.000001 - 1000.000000

1771000000001 - 2000.000000

199 2000000001 - 4500.000000

1 4500,000001 - 15000.000000
= @ Landuse

[ <all other values>

I Resource Protection
I Urben Fringe-Community District
= g Soils
[] <all other values>

. <Null>
A
ms
mC
WD

]

B
=]
[+

s

~ 1

730509172 773546.037 Feet
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BMP Assessment Tool (BAT) Screen Shots (cont)

Table Of Contents

EEECEE

= = Layers
(=] Test Scenario
=] Metwork_Mode
THLevel
@ (0.000000 - 1506101563
& 1506101564 - 5759.562988
. 5759.562989 - 16010.101563

O 16010.101564 - 39441453125

. 39441 453126 - 69984.453125

= Metwork_Link
= BMP
[ |
= BMPShed
[
= [] Footprint
(I
= [] Parkinglot
|
= [] Reads
[ |
= [ Parcels
(I
= Basin
THLevel
0.000000 - 1.000000
1.000001 - 200000000
200,000001 - 1000,000000
1000,000001 - 2000,000000

Geoy

processing  Customize  Windows  Help
7 x

itial

Ential

ty Distri

illage Residential

mily Residential

ia
Use/Planned Development

ct

The legends that specify the
coloring and sizing for the
node and basin layers are
contained within a legends
directory stored in the
executable directory — usually
at C:\Program Files
(x86)\BAT\Legends. The
legends can be customized at
any time as long as the final
legend is saved to this
directory.
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BMP Assessment Tool (BAT) Screen Shots (cont)

Scenario Modeler” S cenario Compansons | Settings

1. Designate Existing and Future 5cenarios and Open 5 cenarios bo Compare o

Befrezh Scenarios List

Future Existing MName
testa000
testbmp
Testingdl
TestScenario

OO0EOO

E
0

»  HC
O

1 [.m

Qpen Deszignated Scenarios ]

2. Select¥Yariable to Compare and Calculate Difference n Scenanos

Tatal Mitragen - [ Calculate Difference ]

3. Explore Results

Select Mode on Map ]

2,000 N Mode: MED27D: Scenario - Testingdl

1 800 I Mode: MEOZ2Y3: Scenario - TestScenatio

1,600

1,400

1,200

1,000
00
E00
400
200

Pollutant [lbsfr]

l The Scenario Comparisons tab
1 is where the user selects
different modeling scenarios
for comparison.

Ry =

The Scenario Comparisons tab
is where the user selects
different modeling scenarios
for comparison.

1. Select and open
designated scenarios

2. Calculate the differences

3. Chart the results by
selected node

777777777777777777777777
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BAT System Architecture

BAT System Architecture —
| of Record
~ Store Official City
GIS layers and

FLDEP lookup
tables for pollutant
calculations.

Scenarios Directory

(Esri ArcMap 10.1 -
/ Extension)

Executable Directory ‘
Typically at C:\Program Files (x86)\BAT Scenario 1

M-. :
GDBDefaults.txt

® Specifies default paths for Databases of Record and Scenarios Directory.

Legends

Stores legend (.lyr) files that give symbology for GIS layers.

Stores all generated scenario databases.
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NATKINS

More Information and Questions

Contacts:

Steve Bourne
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