Urban Stormwater Working Group

Wednesday, February 21, 2024
Starts at 1:30 PM




Welcome!

Please type your name and affiliation in the chat box.



Agenda

1:30-1:35

Welcome
Eliana Brown, University of Illlinois Extension

1:35-2:05

Kane County Stormwater Infrastructure Mapping and Tools
Rob Linke, Kane County Department of Environmental & Water Resources

25-minute presentation followed by a 5-minute Q&A

2:05-2:20

Stormwater Resource Repository Updates
Eliana Brown, University of Illlinois Extension

10-minute presentation followed by a 5-minute Q&A

2:20-2:30

Round Robin Member Updates (time permitting)

Members provide a 1- to 3-minute update on current programs or projects




Kane County Stormwater
Infrastructure Mapping and Tools

Rob Linke, Kane County Department of Environmental & Water Resources



Kane County’s
Stormwater Infrastructure Mapping

& Tools

Rob Linke, P.E., CFM
Kane County Dept of Environmental
& Water Resources



KANE COUNTY STORMWATER INFRASTRUCTURE MAPPING
INITIATIVE

Fundamental Drainage Questions:

* How much land drains to my point of
concern?

e Does this location / infrastructure handle the
expected flow or does it overtop/flooded?

e Where does the stormwater flow to once it
leaves my location of interest?



KANE COUNTY STORMWATER INFRASTRUCTURE MAPPING
INITIATIVE

Why is the County taking the lead
in this effort?

Kane County Area: 524 mi?
Unincorporated Areas: 312 mi?

Municipalities: 212 mi?

645 miles of shared boundary between the
municipalities and unincorporated Kane

County




KANE COUNTY STORMWATER INFRASTRUCTURE MAPPING
INITIATIVE

Goals for Coordinated, Countywide Mapping:

* Provide comprehensive, stormwater infrastructure
mapping data that spans across the unincorporated
areas as well as municipalities.

e Facilitate discussion and improve collaboration
between municipalities & the county to address
drainage problems & environmental resource
issues from a watershed perspective.

* Create a tools that allows users to quickly and
accurately answer those fundamental questions:
1. How much area drains to this point (anywhere within Kane County)?

2. Where does the water flow to and exactly what flow path does it
take to get there?



KANE COUNTY STORMWATER INFRASTRUCTURE MAPPING
INITIATIVE

Deliverables — GIS Layers

e Stormwater Detention Basins

e Storm sewers, roadway, railroad & driveway culverts
e Storm structures — catch basins, inlets, manholes, etc.
e Countywide storm flow path network

* Potential Flood Inundation Areas & True Depressional Storage
Areas

e Bare Earth Digital Elevation Model
e Hydro-enforced Digital Elevation Model

Deliverables — PDF Maps

* By Township; Showing stormwater basins, storm sewer, culverts,
storm flow paths, regulatory floodplain, depressional storage
areas, areas potentially vulnerable to urban flooding, hydric
soils, ADID wetlands, dams, etc.

Deliverables — On-line Interactive GIS Maps
Deliverables — Real Time Flow Trace / Watershed Tool




KANE COUNTY STORMWATER INFRASTRUCTURE MAPPING
INITIATIVE

Data & Resulting Maps & Map Tools can be used
for:

e Drainage Investigations

e Stormwater Permitting

e Watershed Planning

e Stormwater Modeling & Master Planning
e Floodplain Modeling & Remapping
 MS4 lllicit Discharge Tracing

e Hazard Mitigation Planning

e Public Education / Outreach to increase stormwater
awareness



Making the Layers that Drive the Tools

Digital Elevation Model

e Derived from LiDAR points flown Spring 2017
e 20 points per square meter;
e 0.2ft +/- Vertical Resolution (on hard surfaces)

o 2ft X 2ft Horizontal Resolution

e 30.8 miles E-W by 39.3 miles N-S

e 832 sqg. miles (Kane County = 524 sq. mi.)
e 5.8 Billion Pixels

2017 DEM - Displayed as Hillshade



Making the Layers that Drive the Tools

2019 Aerial Imagery
Streams

Detention Ponds



Making the Layers that Drive the Tools

2017 Digital Elevation
Model

e Bare Earth DEM
e Bridge decks removed
e Buildings removed

* Hydro-flattened
e Water surface made
flat
* Underground sewers &
culverts are NOT reflected in
the DEM




Making the Layers that Drive the Tools

2017 Digital Elevation
Model

* “Filled” DEM or
“Depressionless” DEM




Making the Layers that Drive the Tools

Comparing Bare Earth
DEM to the Filled DEM to
generate a Flood
Inundation Layer




Making the Layers that Drive the Tools

Flood Inundation Layer
displayed over aerial
photography

Aids in identifying &
visualizing potential urban
flooding problems.

Helps answer questions:

“How deep could the water
get around that house?”

“How deep could the water
get on our street if the storm
sewer failed during a storm
& could it impact emergency
vehicle access during a
flood?”

This spring we’ll be able to
answer:

“How many acre-feet of
stormwater is stored in our
detention basins?”

Stearns Rd — SE area of South Elgin



Making the Layers that Drive the Tools

Developing an accurate
Storm Path Network

Storm flow path without
manmade drainage
infrastructure
incorporated into DEM




Making the Layers that Drive the Tools

Developing an accurate
Storm Path Network

Manmade drainage
infrastructure & stream
centerlines to be
incorporated into Bare
Earth DEM



Making the Layers that Drive the Tools

Developing an accurate
Storm Path Network

Manmade drainage
infrastructure & stream
centerlines “burned”
into Bare Earth DEM

Bare Earth DEM Stream / Culvert /
Elev 835 Storm Sewer (not
reflected in Bare
Earth DEM)
Elev 688
Stream / Culvert /
Storm Sewer
Hydro-enforced DEM “burned” into DEM
Elev 835

Elev 688

Elev 100

Elev 688



Making the Layers that Drive the Tools

Developing an accurate
Storm Path Network

Burning the drainage
infrastructure into the Bare
Earth DEM creates a hydro-
enforced Digital Elevation Model

Storm flow path WITH
manmade drainage
infrastructure
incorporated into DEM

Resolution of Storm Path Network
can be adjusted to any drainage area
threshold desired (this image shows 1
acre threshold)




Making the Layers that Drive the Tools

No hydro-enforcement

Not necessarily an incorrect
Storm Path Network — but a
Storm Path Network that
sheds light on how
stormwater may flow during
extreme events if parts of the
underground drainage
infrastructure fails.



Real-time Demonstration
of Mapping Tools



KANE COUNTY STORMWATER INFRASTRUCTURE MAPPING
INITIATIVE

Other Derivatives from Mapping Initiative:

e Stormwater Crossings (Preliminary)

e BMP Mapping Tools (Future Work)






Storm Comparison - Theoretical vs. Real Storm Events

How Much Rain Falls & How Fast
it Falls are Key Factors
Impacting Severity of Flooding

From 2007-2014, IDNR
estimates there were more than
$2.3 BILLION

in reported flood damages in IL.
90% OF DAMAGES OCCURRED
OUTSIDE TO REGULATORY
(FEMA)

FLOODPLAIN

Storms that exceed the
standards for which our
infrastructure was designed for
are occurring more and more

Cicero,IL
July 2023
8.96”







Rob Linke, P.E., CFM
Kane County Dept of Environmental
& Water Resources

Linkerobert@KaneCountyIL.gov phn.630-232-3498



mailto:Linkerobert@KaneCountyIL.gov

Appendix:
Stormwater Infrastructure Mapping
& Tools Guide












Navigating the Map

1. Turn on aerial photo 2. Access map layers here

2. Access stormwater
layers here



Navigating the Map

1. Turn on aerial photo 2. Access map layers here

2. Access stormwater
layers here



Navigating the Map
 streams |




Navigating the Map
 streams |

Storm Flow Path

Detention basins



Navigatin

Potential Flood Inundation

(in this case created by railroad

embankment)

Potential Flood Inundation Disclaimer

Potential Flood Inundation represents the maximum possible flood depth of all landscape. This
orm seveers, culverts, or drain tiles and is intended fo
ble loading i the man-made infrastruciure

layer does not account fo

[ d0es NOt rep

Explanation / Disclaimer on
the Potential Flood Inundation
Layer

the Map

Potential Flood Inundation
Legend (left click on map then

click on arrow to see flood depth
legend)




Kane County Stormwater
Infrastructure Mapping & Tools

Part 2: Stormwater Tracing Tool

Using the stormwater mapping data compiled by KCDEWR, Kane County GIS Technologies
Department has created a Stormwater Tracing Tool which allows a user to trace the flow
of stormwater from any point in the County to the nearest river (Fox River/Kishwaukee
River). This tracing tool takes into account all channels, culverts, and main storm sewers
across the entire county. Accessing the tool on the public GIS webpage is outlined in the

accompanying slides.



Stormwater Tracing Tool

Select “Stormwater”
as the Theme



Stormwater Tracing Tool

Selecting “Stormwater” as the Theme will
automatically activate the Stormwater
Trace Tool. Use the mouse thumb wheel to

zoom in (hold left mouse button down to
pan), then simply click on the location to
activate the trace tool.




Stormwater Tracing Tool

Stormwater flow trace

The stormwater trace can
be exported as a KML file

for use in GIS software or
Google Earth




Kane County Stormwater
Infrastructure Mapping & Tools

Part 3: Watershed Delineation Tool

Using the stormwater mapping data compiled by KCDEWR, Kane County GIS Technologies
Department has created a Watershed Tracing Tool which allows a user to map the land
area draining to any point in the County. This tracing tool takes into account all channels,
culverts, and known storm sewers across the entire county. Accessing the tool on the
public GIS webpage is outlined in the accompanying slides.



Watershed Delineation Tool
Select “Watershed” as



Watershed Delineation Tool

Selecting “Watershed” as the Theme wiill
automatically activate the Watershed Basin
Trace Tool. Use the mouse thumb wheel to

zoom in (hold left mouse button down to
pan), then simply click on the location to
activate the trace tool.




The watershed basin tool
runs for 10 secup to 5

minutes depending on the
size of the watershed
being delineated

Watershed Delineation Tool

Selected point



Watershed Delineation Tool

Watershed area

tributary to point
selected in acres

The watershed boundary
polygon can be exported

as a KML file for use in GIS
software or Google Earth

Watershed boundary

of area tributary to
point selected




Watershed Delineation Tool

The watershed boundary

exported into Google
Earth




Stormwater Resource Repository Updates

Eliana Brown, University of Illinois Extension



Background (Urban Stormwater Educational
Subgroup meeting 10/25/23)

Kate Evasic, CMAP, shared the history of the resource repository:

Over several years, the Calumet Stormwater Collaborative developed a list of
resources that members founds helpful in their day-to-day work. It has been

posted online in a few places since 2018.

We proposed a plan to have grad student Katy Solak update, expand,
and adapt the resources and for them to be added to the lllinois

Groundwork website’s Resource Library.

The subgroup members agreed that this would be helpful.



Background

Katy Solak first updated broken links on the existing repository.

Next, she had conversations to learn more about resources stormwater
professionals used in their day-to-day work and those that they wish
existed.

The list included representatives from the organizations that contributed to the

original list.



Phase |: Update Existing List

Original Repository

Adjusted Repository

Total broken links: 71
Total working links: 111
Percentage of broken links: 39%

broken links 0
working links 182
percent broken 0%

Main organizations with broken links: MWRD, DuPage County, USACE




Phase Il: Compile New Resources

Interviewed:

Cyatharine Alias, Center for Neighborhood Technology

Tyler Carpenter and Kelsey Bowe, Greater Egypt Regional Planning Commission
Mary Beth Falsey and Raul Galvan, DuPage County

Carmen Franks, City of Urbana

Thank you to all
Andrea Klopfenstein, City of Peoria who contributed!

Glenn Heistand, ISWS, CHAMP
Emily Jenkins, Farnsworth Group
John Watson, Cook Co. Forest Preserve District

Ryan Wilson, Metropolitan Planning Council



Questions asked

»What are some stormwater resources that you use day to day? Ones that you rely on?
»What type of resource is this and what is its purpose?

»Who is the tool/information intended for? Who would benefit from this resource?

» Are there any resources that you wish existed?

»|s there anyone you would recommend | reach out to for more stormwater resources?



Resource Repository Nominations

Approximately 60 nominations were organized by category, type, and target user

Resource Name Link Repository Category  [Resource Type Organization Description ITarget Users Nominator
Grants are available to determine the nature, extent, and causes of point and nonpoint
lsource water pollution; develop water quality management plans; develop technical and IAreawide Planning Agencies and
ladministrative guidance tools for water pollution control; develop preliminary designs for  [other entities to carry out water

\Water Quality https://epa.illinois.gov/topics/water- best management practices (BMPs) to address water quality problems; implement lquality management planning Tyler&Kelsey

Management Grant
Program

lquality/watershed-
management/wagmp/grants.html

Funding and Financing

Financing Opportunities

Illinois EPA

ladministrative water pollution controls; and educate the public about the impact and
importance of water pollution control.

lactivities that protect water quality
in Illinois

from Greater
Egypt

ILHMP LiDAR Data

https://clearinghouse.isgs.illinois.edu/dat

la/elevation/illinois-height-modernization-

ilhmp

Data and Tools

Data and Imagery

Illinois Geospatial Data
Clearinghouse

Elevation data have been acquired using Light Detection And Ranging (LiDAR) technology.
Data are offered as originally deliver LAS tile or as the derivative product of DEM/DTM or
DSM.

Stormwater planners, anyone
involved with stormwater modeling

Tyler&Kelsey
from Greater

Egypt

Greater Egypt Outreach
Materials

https://greateregypt.org/stormwater-

management-and-education/

Education and
Engagement

Reports and Manuals or
Factsheets and
Pamphlets (resource for|
lall types)

Greater Egypt

Site includes a number of resources to engage the public including a Water Resources
Survey, activity books, brochures, and story maps. The story maps present GIS data and
report findings in a tangible, aesthetic way

Local government, planning
lagencies, anyone trying to engage
lthe public

Tyler&Kelsey
from Greater
Egypt

International Stormwater
BMP Database

https://bmpdatabase.org

Design and
Implementation? Very
broad

Resource Database

International
Stormwater BMP
Database

IThe International Stormwater Best Management Practices Database (BMPDB) is a repository
lof BMP field studies and related web tools, performance summaries, and monitoring
lguidance

Stormwater planners, anyone
involved with stormwater modeling

ICarmen from
City of Urbana



https://epa.illinois.gov/topics/water-quality/watershed-management/wqmp/grants.html
https://epa.illinois.gov/topics/water-quality/watershed-management/wqmp/grants.html
https://epa.illinois.gov/topics/water-quality/watershed-management/wqmp/grants.html
https://clearinghouse.isgs.illinois.edu/data/elevation/illinois-height-modernization-ilhmp
https://clearinghouse.isgs.illinois.edu/data/elevation/illinois-height-modernization-ilhmp
https://clearinghouse.isgs.illinois.edu/data/elevation/illinois-height-modernization-ilhmp
https://greateregypt.org/stormwater-management-and-education/
https://greateregypt.org/stormwater-management-and-education/
https://bmpdatabase.org/

Brief overview of collected resources

e Data and Tools: updated data available including LiDAR, FEMA, Bulletin
75, and GIS portals

e Design and Implementation: lllinois State Water Plan, various BMP
resource databases, stormwater design guidelines

e Education and Outreach: public outreach materials, educational
YouTube channels, cost-benefit analyses and reports

 Funding and Financing: several new grants, information on stormwater
credits and markets, stormwater utilities

e Policies and Regulations: Urbana Credit and Incentive Manual, DuPage
Co. Stormwater Ordinance (more stringent than federal guidelines)

* Training and Maintenance: pervious concrete maintenance, 2023 GSI
Maintenance Working Group Report



Brief overview of wish list items

e List of human contacts

e regional stormwater experts, interested stakeholders, groups like lllinois
Extension, municipalities with successful outreach programs, etc.

 Comparative cost-benefit analysis of various BMPs

e Updated costing tools
 What are the benefits and how can they be quantified

e Justification for BMPs when speaking with municipalities — why should we
implement green infrastructure in the first place?

 Funding and grant navigation resources
e Compiled list of funding resources and when they are applicable



Next steps

* Have a spreadsheet and will send it as a follow up from today.
e Please review by April 19

* Will be integrating resources into lllinois Groundwork.
e https://illinoisgroundwork.org/resources/resource-library/



https://illinoisgroundwork.org/resources/resource-library/

Round Robin Member Updates (time permitting)

Members provide a 1- to 3-minute update
on current programs or projects



Thank you
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