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Fundamental Drainage Questions:
* How much land drains to my point of concern?

* Where does the stormwater flow to once it
leaves my point of concern?
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Kane County Area: 524 mi?
Unincorporated Areas: 312 mi?

Municipalities: 212 mi?

645 miles of shared boundary between the
municipalities and unincorporated Kane

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

Municipalities: 212 mi?

645 miles of shared boundary between the
municipalities and unincorporated Kane

County

Also:

Section 9-83 of 2019 Stormwater Ordinance Update
requires downstream jurisdictions to be notified (other
municipalities, the County, active drainage districts, etc.)
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Fundamental Drainage Questions: | (%

* How much area drains to my point of concern?

* Where does the stormwater / floodwater flow
from my point of concern go?

Who Needs to Know?

* Public works staff?

Developers?

Design Engineers?

Emergency Response Personnel?
General public?
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Goals:

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

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

* Create a tool 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?




Deliverables — GIS Layers

Deliverables — PDF Maps

Deliverables — Real Time Flow Trace / Watershed Tool
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Stormwater Detention Basins
Storm sewers, roadway, railroad & driveway culverts
Countywide storm flow path network

Potential Flood Inundation Areas & True Depressional Storage
Areas

Bare Earth Digital Elevation Model
Hydro-enforced Digital Elevation Model

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

* Drainage Investigations

e Stormwater Permitting

* Watershed Planning

e Stormwater Modeling & Master Planning
* Floodplain Modeling & Remapping

* MSA lllicit Discharge Tracing

* Hazard Mitigation Planning

* Public Education / Outreach to increase stormwater
awareness

Digital Elevation Model &
Stormwater Infrastructure
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GIS Products

Three File Geodatabases:

* Areas of Potential Flooding (Flood Inundation Layer)
* Areas of Ponding, NOT Calculated Floodplain

e Stormwater Infrastructure

* Storm sewers, culverts, detention basins, and inlets, manholes, etc.

e Stormwater Flow Path

Two Digital Elevation Models (DEMs)
e Bare Earth DEM
e Hydro-conditioned DEM

¢ Storm sewers & culverts burned into the surface

Digital Elevatidﬁ Model &
Stormwater Infrastructure
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Three File Geodatabases:

* CountywideDepressionalStorage.gdb
* KC_StormwaterDataFeb2022.gdb

* KC_StormFlowPathFeb2022.gdb

Two Digital Elevation Models (DEMs)
 Kane2017BE.tif

 Kane_DEM_Conditioned02242022.tif

Digital Elevatidﬁ Model &
Stormwater Infrastructure
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Potential Flood Inundation Layer

(CountywideDepressionalStorage.gdb; 1.7 GB)

* File geodatabase that contains polygons for
each 0.5 foot of flood depth for every

depression in the landscape (using Bare Earth
raster DEM)
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Flood Inundation Layer Heesieste |
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(CountywideDepressionalStorage.gdb; 1.7 GB)

* File geodatabase that contains
polygons for each 0.5 foot of flood
depth for every depression in the
Iandscape (using Bare Earth raster DEM)

* Use DepressionalStorage.lyr to style layer to
display graduated color scale according to depth.




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

KC_StormwaterDataFeb2022.gdb

Contains GIS layers for:

¢ St reams (updated to alignhments/extents reflected in 2017-2021 time period)

* Storm Sewers (municipal storm sewers, railroad & roadway culverts, driveway culverts, [ By
drain tiles, etc.) ‘

e Storm Structures (inlets, catch basins, flared end section inlets & outfalls, etc.)
= Stormwater Storage BaSinS (detention basins, recreational ponds, quarries, etc.)
~ Wate rShEd Bou nda ries (updated to factor in sewers & culverts)
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KC_StormwaterDataFeb2021.gdb

Streams

* Updated to reflect the alignment of perennial stream
channels in the 2017-2021 aerials

e Default was 2017 aerial as this corresponds to the Bare
Earth DEM, but used 2019 — 2021 aerials where it was
evident that major shift in channel alighment occurred
(such as in places where a man-made project was done
which realigned the channel.

* Many streams were “shortened” as the old Kane County
streams layer reflected stream channel which had long
ago been buried and converted to farm tile (no stream
actually present).
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KC_StormwaterDataFeb2022.gdb

Stormsewers

* Unincorporated storm sewers digitized from subdivision
record drawings & KDOT plans.

Municipal Storm

* Municipal sewers were digitized manually using GIS data i o ERE (Y R
from municipalities as a guide. & T ke WG I CEER

* Corrected whenever possible to match 2019 engineering-grade
aerial ortho-pictometry.

* Some GIS layers were off by 10-40 feet!

* Key inlets at street intersections included; all lateral inlets
will eventually be added in.

* Storm sewers for which data was not 100% verified are
coded with “VERIFY” in notes so that municipal staff can
query the data, check these segments and provide v ; e
confirmation that sewer is correctly represented or (ideally) S T TR | ontwide storm
provide better info, if possible. £ SRS L | Layer(corrected)

* Goal for this layer is to illustrate system connectivity and
provide data for hydro-conditioning of the DEM; it is NOT &
intended to be a reﬁlacement for each municipality’s storm
sewer GIS layer if the municipality has a current & well
maintained GIS database of its storm sewers and
structures.

|
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KC_StormwaterDataFeb2022.gdb
Storm Structures

* Mainly contains structures for unincorporated
storm sewered areas (county subdivisions & roads
under KDOT jurisdiction/ownership)

* Some municipalities’ storm sewer structures were
included as they had to be created in order to
convert those municipalities’ CADD & PDF storm
sewer data into GIS data.

* Inlets in municipal jurisdictions where no municipal
storm sewer was provided (highlights areas where
storm sewer is needed to refine the storm flow path

mapping)
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KC_StormwaterDataFeb2022.gdb

Stormwater Storage Basins ‘ .

* Includes all water features:

Stormwater Detention Basins, ponds, /E
lakes, quarries & wetlands B

* Best viewed by classifying by
FUNCTION in attribute table

(All detention facilities are classified as
Function = “Stormwater”)
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Mapping Detention Basins in Kane County

Data Sources:

 Aerial photos 1939-2021

*  Subdivision plans / record drawings

« 1 foottopography (2017)

*  Municipal & Unincorporated storm sewer
mapping

*  Flood Inundation Analysis
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Detention Basins in Kane County
3186 total

DETENTION BASINS

(BY JURISDICTION)
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Detention Basins in Kane County
(3186 Total)
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Detention Basins in Kane County
( 3186 Total )

Detention Basin Construction By Date
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* Hydro-enforced
(Sewers/culverts burned in)

 Unconditioned
(Bare Earth)
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Storm Flow Paths
2 Versions:
* Hydro-enforced

(Sewers/culverts burned in)

e Unconditioned
(Bare Earth)

KANE COUNTY, ILLINOIS
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What’s the drainage area to this point?
You can use the hydro-conditioned DEM
to accurately answer that!
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KC_StormwaterDataFeb2022.gdb

Watersheds
* File name: Watersheds_Jan2022

* Represents watersheds for the
perennial streams in Kane County and
is based on the hydro-enforced DEM

created on 1/1/2022 M T
) k[b)mvam@@

* 51 named watersheds (vs. 12 in original
Kane County Watershed Layer)

Union - Virgil
Ditch
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Digital Elevation Model

* Derived from LiDAR points flown Spring 2017

« 20 points per square meter;
* 0.2ft +/- Vertical Resolution (on hard surfaces)

 2ft X 2ft Horizontal Resolution

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

e 832 sq. miles (Kane County = 524 sq. mi.)
5.8 Billion Pixels
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2019 Aerial Imagery
Streams

Detention Ponds
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2017 Digital Elevation
Model

* Bare Earth DEM
* Bridge decks removed
* Buildings removed

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

Bare Earth DEM

Stearns Rd — SE area of South Elgin
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2017 Digital Elevation
Model

* “Filled” DEM or
“Depressionless” DEM
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Comparing Bare Earth \Z ¥ . N
DEM to the Filled DEM to
generate a Flood
Inundation Layer

Flood Inundation -4
Layer S |
| l‘

1=,
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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?”

Future Analysis will tell us:

“How many acre-feet of
stormwater is stored in our
detention basins?” : o
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Developing an accurate
Storm Path Network

Storm flow path without
manmade drainage
infrastructure
incorporated into DEM

128(128) 1
21]16] 1¢ 1
12111 1111

Elevation surface Flow direction

Direction coding

v 0

Flow accumulation

Culvert not represented in DEM

Direction coding i o - % ; T 77
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Developing an accurate
Storm Path Network

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

Stearns Rd — SE area of South Elgin
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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)

I Elev 688

Stream / Culvert /

Storm Sewer
Hydro-enforced DEM “burned” into DEM

Elev 835

Elev 688

Elev 100

Stearns Rd — SE area of South Elgin
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Developing an accurate @ ey AL Py T \ \:H
Storm Path Network | - 97 AT | z ,

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)

Stearns Rd — SE area of South Elgin
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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.
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653.3 Miles of Stream Channel

Centerline alignment manually adjusted using
aerial photos, topo, & flood inundation
analysis. (all 3.4 million feet!)

2017 DEM - Displayed as Hillshade
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653.3 Miles of Stream Channel
2,483 Miles of Storm sewer Mapped
(as of May 2022)

e 226 Railroad Culverts

* 12637 Driveway Culverts

* 4182 Roadway Culverts

* 8338 Unincorporated Storm Sewer Segments (Kane Co
/ KDOT / IL Tollways)

* 59,306 Municipal Storm Sewer Segments

* 21,166 structures (mostly unincorporated areas; some
municipal structures where sewer alignment is
currently unmapped)

e 1522 Ag Drain tiles (179.9 miles NOT included in 2,483
miles of storm sewers)

e Started with unincorporated culverts & storm sewer
* Next major municipal storm sewers
e Then minor storm sewers

* Some street inlet laterals not included (yet)

Could not be done without the
previous (& continued!)
cooperation of municipal &
transportation dept staff —
THANK YOU!

2017 DEM - Displayed as Hillshade
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1 acre Storm Flow Network (as of
2/24/22)

e 18,143 miles
* 1,371,588 segments

1500+ Hours to manually digitize/draw
storm sewer

Processing Time (QGIS/ArcGIS):
e 8 hrs to “burn” storm sewer into DEM
e 8 hrs to “fill” DEM

* 6 hrs to compute Flow Direction Raster

* 48 hrs to compute Flow Accumulation
Raster

0.1 acre Storm Flow Network (as of
2/24/22):

* 65,052 miles
* 11,667,905 segments

e 2hrs to extract Storm Flow Path

e 8hrs to calculate watershed
boundaries

Raster DEM File Sizes: 32GB

About 130GB file space needed for
each iteration 2017 DEM - Diplayd a5 Hikhade
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Draft Flood Inundation Maps are
available on-line now at KCDEWR
webpage

|Wﬁm EnHaNCED BY Google

TR § § el Y 16 t Language | ¥

Government A-ZServices Business Communities Calendar Maps Employment

* Considered Draft— updated as additional storm
sewer data is incorporated into the hydro-

conditioned DEM Environmental
Resources

» Static PDF maps viewable/downloadable by
public

Water Resources

Floodplain Information When is a Stormwater Permit Required? V

Storrmwater Permit Packet
Local Drainage

Improvements
ity rinwater Technical Manual - DRAFT

ment Plan
Stormwater
Management &
permitting Drainage Districts in Kane County
Countywide Drainage Maps

Watershed Planning 8 Exernpt Projects frorm June 12019 Revisions
Special Projects

Qualified Review Specialists (QRS)

Water Supply Planning

g uulmed Enqlneer

Electronic Payments

Overview Presentation of June 1, 2019 Revisions

General Overview
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PR <ANE COUNTY ILLINOIS
EST. .

Draft Flood Inundation Maps are AT 1T AT SHED JANUARY 15, |
available on-line now With direct Iink Government A-Z Services Business Communities Calendar Maps Employment
sent from KCDEWR.

County Drainage Maps

* Considered Draft— updated as additional storm Water HOME
sewer data is incorporated into the hydro- Water Resources
conditioned DEM Division
Hampshire ; Rutland
* PDF maps will be downloadable by the general ﬁa;;r;::i‘:lp;jgj“e‘:tg
pUbIIC. Division

Burlington Elgin
Contacts and Other P o

Resources

Flood Hazards: Al
Kane County X . ) Virgil Campton - {Saint Charles
Emergency

Management

Stormwater Education Kaneville Blackberry

: ! Batavia
Electronic Payments 1 refiect the num p e eV : il

| i
Big Rock | Sugar Groveé Aurora

The maps are updated as new information becomes
available. Be sure to check back regularly for the
latest updated maps.
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Draft Flood Inundation Maps are
available on-line now with direct link
sent from KCDEWR.

* Considered Draft— updated as additional storm
sewer data is incorporated into the hydro-
conditioned DEM

» Static PDF maps viewable/downloadable by
public.

Drainage Map of Aurora

Have better data? Township

(PDF format;400dpi/105MB)

See something that’s incorrect?

Send us your drainage info and we’ll
incorporate it!
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. . <y KDOT
On_l_lne Stormwater Vlewer DIVISION OF TRANSPORTATION

* Beta Testing Spring 2022 T ————— iﬁﬂ o o
i ‘? i -:_ : ’ 2R, "lI”‘H“J}’_“ ‘ f{%&& &

* Live & available Summer 2022
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A1\ KDOT

DIVISION OF TRANSPORTATION

On-Line Stormwater Viewer

e Downstream Flow Trace

* Performed real time from any point in
the County

* 10-60 sec run time depending on flow
length to river
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1M KDOT

DIVISION OF TRANSPORTATION

On-Line Stormwater Viewer
° A A w.“‘ } Ce: "‘Bﬂ‘l)f e gl T
Upstream Watershed Delineation M SRR

Hydrology Trace (BETA Version)

* Performed real time from any point in
the County -

* 60 sec—10 min. run time depending
on watershed size
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(1IN KDOT

DIVISION OF T

On-Line Stormwater Viewer
* Upstream Watershed Delineation

* Performed real time from any point in
the County

* 60 sec — 10 min. run time depending
on watershed size
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(™ KDOT

DIVISION OF TRANSPORTATION

On-Line Stormwater Viewer
* Upstream Watershed Delineation

* Performed real time from any point in
the County

* 60 sec—10 min. run time depending
on watershed size

GIS Software
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L[ KDOT

IVISION OF TRANSPORTATION

+

} L '.J,
Hydrology Trace {BETA Version)

around the map, click

er trace
hed Basin trace

* Total are watershed basi
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Nearly 8K gallons of gasoline spill in Kane County,
closing roadways in area

Gasoline spilled from gas station into drainage ditch, wetland: Elburn and
Countryside Fire Protection District

0:31 /1:01

LILY LAKE, Ill. (WLS) -- Kane County officials have shut down a roadway in a western suburb after

nearly 8,000 gallons of gasoline spilled in the area.

Route 64 in Lily Lake was shut down between Route 47 and Hanson Road throughout Wednesday
and into Thursday morning after the leak, the Elburn and Countryside Fire Protection District said.
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Special Thanks to those who have contributed
data to make this project possible:

e City of Elgin * Village of Huntley

e City of Aurora * Village of Elburn

» City of St Charles * Village of Sugar Grove

e City of Geneva * Village of North Aurora

e City of Batavia e Village of Montgomery

* Village of Algonquin * Village of Barrington Hills

* Village of Carpentersville <+ Village of Gilberts

* Village of West Dundee * Village of South Elgin
* Village of East Dundee e IL Toll Authority

* Village of Pingree Grove * Kane County DOT

* Village of Hampshire « CMAP

Additional thanks to those who contributed technical expertise and

gUIdance: Kurt Lebo, Kane County IT Dept (Potential Flood Inundation Layer) St s o o
Tom Nicoski, Kane County GIS Dept (KaneCAD GIS Data Integration)
Brett Lawson, GIS Solutions, Inc. (Flow Trace & Watershed Mapping Tool)
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Questions?

Rob Linke, P.E., CFM
Kane County Environmental &

Water Resources
719 Batavia Ave.
Geneva, IL 60134

630-232-3498
linkerobert@co.kane.il.us
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Appendix Slides
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Data and Tool Publication Schedule

Spring 2022:
e Share GIS Layers

* Flood Inundation Layer

e Bare Earth DEM

» Storm Flow Path (2" Edition)

e Countywide Storm Sewer & Culvert layer
* Updated Watershed Boundaries

* Hydro-enforced DEM (1 Edition)

Summer 2022

* Real-time online watershed / subcatchment delineation tool

* Real-time online flow tracing tool
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Depressional Storage

¥

a1 g e

* Isolated Depressional Storage NSt \

Flood Inundation Mapping

Potential Urban Flooding A G IT U mgrap e Rl L\j/

Restrictive Culverts/Bridges

93,319 individual areas
77,430 smaller than 5000 ft?2
9,358 bet. 5000 ft2 — 25,000 ft2

1,995 bet. 25,000 ft2 - 43,560 ft2
4,536 > 1 acre (43,560 ft2)

2017 DEM - Displayed as Hillshade



COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

GIS Analysis to Map Areas Potential Flood Inundation
Software: ArcGIS Pro & QGIS in combination

* Clip the)Countywide Bare Earth DEM to watershed boundaries (entire county DEM is too big to
process

* Run the Geoprocessing tool FILL on each watershed DEM

e Using Raster Calculator tool, compare the original bare earth watershed dem to its filled DEM.
e Calculate contours using the Contour Shell Up option

* Export all the results to shapefiles.

* Use QGIS to process the shapefiles using the tool “Multipart to Single Part”

e Export all single part contours back to a feature in ArcGIS Pro

* Merge all single part contours

. Crefate a new layer with only 0.5 foot contour minimum and area greater than or equal to 100
sq ft

* Run the Smooth tool to smooth out the polygons
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GIS Analytical Procedure
to Create a County-wide
Hydro-Conditioned Bare |[SESass - :

vector to raster

Parameters | Log

0 Recently used
ar i
1 ) ; Polygonize (raster to vector)

LilyLakeStreamsStormBuffered : LilyLakeStreamsStormBuffered [EPSG:3435] > - v @ Layer tools

LilyLakeDEM_ClipBoundary r £ Extract layer extent

Digital Elevation Model : nengzez '

Generate points (pixel centroids) inside polygons
Raster pixels to points
A fixed value to burn [optional] Bosker pecls fopaivacrs

Step 1: Convert storm Mo ‘ ‘ =

Output raster size units Drape (set Z value from raster)

Set M value from raster
Georeferenced units

sewer and stream lines - e , R oo

2.000000 Polygonize (raster to vector)
¥ Vector conversion

L] i ] / 1
I nto a ra Ste r W 0670124 © < e e “» Rasterize (overwrite with attribute)

0853084 2000000 Rasterize (overwrite with fixed value)

1. Use QG'S v :-:. LilyLake2017BE S : : / Output extent GRASS R

940867.9999,952133.9999,1915994.0000, 1925454.0000 [EPSG:3435]
~ Raster (%)

CO m b i ne St reams an d al Assign a specified nodata value to output bands [optional] @ rcarve

0.000000 @ r.contour

sewers into 1 |ayer f v Advanced Parameters rmaskvect

@ rproj
Additional creation options [optional] Y rrandom
@

Buffer line layer by 2 ft i L - i

@ rwalkpoints

(equal to grid resolution of N7 ‘ Name
Bare Earth DEM) T sl i

Vector to Raster Tool vy P -t

@ vitorast
@ vawhatrast
& || = || validate

Output data type
Byte
Pre-initialize the output image with value [optional]
Not set.

Invert rasterization

Additional command-line parameters [optional]

Rasterized
C:/Files/Data/QGIS_REL/38_LilyLake/LilyLakeStreamsStormBufferedRasterized.tif

/| Open output file after running algorithm

GDAL/OGR console call

elelelelolelelalololeleloRelel

gdal_rasterize -| LilyLakeStreamsStormBuffered -burn 1.0 -tr 2.0 2.0 -a_nodata 0.0 -te 940867.9999 1915994.0 952133.9999 1925454.0 -ot Byte -of GTiff C:
\Files\Data\QGIS_REL\38_LilyLake\LilyLakeStr hp C:/Files/Data/QGIS_REL/38_LilyLake/LilyLakeStreamsStormBufferedRasterized.tif

Run as Batch Process... Close Help

Coordinate| 945432,1920514 | Scale|1:9718 ¥ | {@ Magnifier| 100% 2| Rotation




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

GIS Analytical Procedure
to Create a County-wide ‘
Hydro-Conditioned Bare g - |

Parameters | Log Tedass

Earth |

Reclassify by layer
" LilyLakeStreamsStormBufferedRasterized [EPSG:3435]

Reclassify by table

e o 0 ’ 2 Method @ Vector table
Digital Elevation Model :

v - LilyLakeStreamsStormBuffered ¢ GRASS
v LilyLakeDEM_ClipBoundary Raster (%)

0.000000 @ rreclass

Step 2: Add in “zeros” to D | | o g

1.000000 Vector (v.*)

old value (for single value change)

@ vreclass
operator (for single value change) &

stream & storm line moon 7 Vs

minimum value (for range)

raster N = ,

maximum value (for range)

1. Use QGIS rakestaoe :

W 0670124 = J | | new value(for range)
0.853084

2. RECIaSSify Values TOOI V| " Lilylake2017BE | % : S

¥ o eetMap operator (for range)

Reclassify values

@000 @

[0] <=

Lookup Table

operator (for table)

[1] min <= value <= max
V. replace no data values
new value for no data values
0.000000

V. replace other values

new value for other values

0.000000
@ Redclassify Values

Reclassified Grid

Param, Log C:/Files/Data/QGIS_REL/38_LilyLake/LilyLakeStreamsStormBufRastser_Boolean.sdat

| Lookup Tavve

V| Open output file after running algorithm

minimum maximum

Run as Batch Process... Close

Coordinate| 946350,1920025 | Scale 1:9718 v | & Magnifier| 100% </ Rotation




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

GIS Analytical Procedure e
to Create a County-wide |
Hydro-Conditioned Bare [ o ’

StormSt: n: RasterizedBoolean02242022 P =
C_StormStreamsBuf2_RasterizedBoolean022 Parameters | tog Raster-calodlitor raster calc
Eart = D Recanty o
L ol v (Q Raster analysis
IP Lyl Booica Layers Operators Raster boolean AND

Digital Elevation Model my . e o Al

3" LilyLakeStreamsStormBufferedRasterized _Sto! _Raster; 4202
Kane_DEM_Conditioned02242022@1
|} Raster surface volume

Kane_StdDEMburned02242022@1
1 Reclassify by layer

[ & LilyLake2017BE@1 N =
Step 3: Subtract Storm & I Koty oy e

LilyLakeDEM_ClipBoundary LilyLakeStreamsStormBufferedRasterized @1 X < ~ & GDAL
¥ Kane_DEM_Conditioned02242022 LilyLake_StdDEM@1 4 : ~ Raster miscellaneous
Streams Boolean Raster mto : sy A vl
1064.44 n v & GRASS
& Kane_StdDEMburned02242022 4 ) ~ Raster (%)

from the Standardized W ik

3 KC_StormStreamsBuf2_Rasterized02242C i el . © rkappa
Bare Earth DEM " e Soue
¥ ESRI Satellite (ArcGIS/World Imagery) the nu ) tiidominance
LS (e moc e g
2. Standardized DEM = bare s e Bt moiaseod
earth DEM converted using * OpenStreetMap Expression is valid : . : :::“::Z:'a“”

Predefined expressions t ) rlimps.ascii
3 Y p rlipad

Raster Calculator so that all - e Fipadciasel

. ) rlipadrange
e I evat ions are betwee 1] 0 an d Reference layer(s) (used for automated extent, cellsize, and CRS) [optional] @ rlipadrange.ascii
1inp ecte Y rlipadsd
1 9 00 Cell size (use 0 or empty to set it automatically) [optional] @ rlipadsd.ascii
@ rlipatchdensity
@ rlipatchdensity.ascii
Output extent [optional] @ rlipatchnum

Raster layer zonal statistics

“LilyLake_StdDEM@1" - "LilyLakeStreamsStormBufRastser_Boolean@1" @ rgwflow

0.000000

940867.9999,952133.9999,1915994.0000,1925454.0000 [EPSG:3435] s & rli.patchnum.ascii
) rlipielou

) rli.pielou.ascii

Y rlirenyi

Output Y rlirenyiascii
C:/Files/Data/QGIS_REL/38_LilyLake/LilyLake_StdDEM_Burned.sdat 5 y rlirichness

2 rlirichness.ascii

Output CRS [optional]

Project CRS: EPSG:3435 - NAD83 / Tllinois East (ftUS)

/| Open output file after running algorithm
rlishannon

7 rlishannon.ascii
) rlishape
) rlishape.ascii
9 rlisimpson
rli.simpson.ascii
) r.mapcalcsimple
r.regression.line
) rregressionmulti
@ rsolutetransport
) rstatistics
) rstats.zonal
y r.sunhours
rsunmask.datetime
) r.sunmask.position
) runivar
@ rvolume
~ Vector (v.*)
@ vraststats

Run as Batch Process... Close Help &

Coordinate| 940593,1925346 | Scale|1:0718 v | (@ Magnifier| 100% < Rotation




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

GIS Analytical Procedure [ B

& L ma

to Create a County-wide EEEREEEE
Hydro-Conditioned Bare &

Ea rth . l‘){C StormStream:. f2_Rasteri
« o . 5" LilyLake StdDEM Burned
Digital Elevation Model W oz

" LilyLakeStreamsStormBufRastser_Boolean

| B

v/ [l LilyLakeStreamsStormBuffered

Step 4: Multiply
standardized DEM with
stream & storm values s

1064.44
Kane_StdDEMburned02242022

subtracted by the o

original Bare Earth DEM o

# LilyLake_StdDEM

tO get the final hydTO' W 0670124

0.853084

conditioned DEM il

s

(@ Raster Calculator

Parameters | Log

Expression
Layers Operators

KC_StormStreamsBuf2_Rasterized02242022@1 +
KC_StormStreamsBuf2_RasterizedBoolean02242022@1
Kane_DEM_Conditioned02242022@1
Kane_StdDEMburned02242022@1

LilyLake2017BE@1

LilyL

LilyLak

LilyLake_StdDEM_Burned@1

LilyLake_StdDEM@1

Expression

"LilyLake_StdDEM_Burned@1" * "LilyLake2017BE@1"

Expression is valid
Predefined expressions

NDVI

Reference layer(s) (used for automated extent, cellsize, and CRS) [optional]
Cell size (use 0 or empty to set it automatically) [optional]

0.000000

Output extent [optional]
940867.9999,952133.9999,1915994.0000,1925454.0000 [EPSG:3435]
Output CRS [optional]

Project CRS: EPSG:3435 - NADS3 / Ilinois East (ftUS)
Output
C:/Files/Data/QGIS_REL/38_LilyLake/LilylakeDEM_Conditioned.tif

/| Open output file after running algorithm

Run as Batch Process...

Raster calculator

asterfile.tif@1

Close

Help

Coordinate | 951344,1925427 | Scale|1:9718  ~ | @ Magnifier| 100%

Processing Toolbox
b X
raster calc
U Recently used
@ Raster analysis
Raster boolean AND
Raster boolean OR
% Raster calculator
Raster layer zonal statistics
Raster surface volume
Reclassify by layer
Reclassify by table
&R GDAL
~ Raster miscellaneous
@ Raster calculator
& GRASS
~ Raster (%)
r.geomorphon
r.gwhlow
rkappa
rlicwed
rli.cwed.ascii

SO K

rlidominance

RO

rlidominance.ascii
rli.edgedensity
rli.edgedensity.ascii
rlimpa
rlimpa.ascii
rlimps
rlimps.ascii
rlipadey
rli.padcv.ascii
rlipadrange
rli.padrange.ascii
rlipadsd
rli.padsd.ascii
rli.patchdensity
rli.patchdensity.ascii
rli.patchnum
ri.patchnum.ascii
rJipielou
rlipielou.ascii
rlirenyi
rlirenyi.ascii

OO E

KRR

rlirichness
rlirichness.ascii
rlishannon
rli.shannon.ascii
rlishape
rlishape.ascii
rli.simpson
r.li.simpson.ascii
r.mapcalcsimple
r.regression.line
r.regression.multi
rsolute.transport
rstatistics
r.stats.zonal
rsunhours
rsunmask.datetime
r.sunmask position
runivar
rvolume
¥ Vector (v.*)

@ vraststats

S

RO ELOLOLLRLORLLRLOLOLCRLOOOIOKE




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

GIS Analytical Procedure

to Create a County-wide
Hydro-Conditioned Bare
Earth

Digital Elevation Model

Step 5: Create Fill Raster
from Hydro-conditioned
DEM

Using ArcGIS

Spatial Analyst ->

Hydrology Tools

Fill

DegEs
Drawing~ K

File Edit View Bookmarks Insert Selection

Editor~
Table Of Contents
Elac 8 a
7 Layers
= [ 2020 Watershed_PourPoints
.

[ Mapbase.SDEDATA. County
o
SR] Ui, okeDEM Cond i
Value
High : 836.552

Low: -284.251

ks # Georeferencing ~ | LiyLakeDEM_Condiioned t # BE Q- &
BN Ix |« & B g i snapping-[O] @ [O] 1 ¢ Fa® >
Expart Map Styles..

A Fill

u]

Input surface raster

[LityLakeDEM_Conditioned.if

Output surface raster

Input surface raster

The input raster

CilUsersiwrdreliDocuments\arcGISiDefault gdbiFil_tF3
Z it (optional)

]

a continuous
surface.

Tool Help

ArcToolbox
&) ArcToolbox
& @ 3D Analyst Tools
= @ Analysis Tools
= @ Cartography Tools
= @ Conversion Tools
= @ Data Interoperability Tools
& @ Data Management Tools
= @ Editing Tools
= @ Geocoding Tools
5 @ Geostatistical Analyst Tools
@ @ Linear Referencing Tools
= @ Multidimension Tools
7 @ Network Analyst Tools
@ @ Parcel Fabric Tools
= Ep RAPID
= @ Schematics Tools
@ @ Server Tools
« EP Space Time Pattern Mining Tools
= @ Spatial Analyst Tools
% & Conditional
% & Density
) s Distance
& & Extraction
) & Generalization
) & Groundwater
& Hydrology
Basin
\ Fill
Flow Accumulation
Flow Direction
Flow Distance
Flow Length
Sink
Snap Pour Point
Stream Link
Stream Order
Stream to Feature
« Watershed
& Interpolation
& & Local
) & Map Algebra
) & Math
) & Multivariate
i & Neighborhood
) & Overlay
0 & Raster Creation
o & Reclass
5 & Segmentation and Classification
5 & Solar Radiation
) & Surface
& & Zonal
5 @ Spatial Statistics Tools
@ @ Tracking Analyst Tools

AAAAMAANANAAN

»




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING

KANE COUNTY, ILLINOIS

GIS Analytical Procedure [ ——

Drawing = K O-A- 0) Avial “[s [B]l1 Ul A-D- 2. e o) Georeferencing * || LipLakeDEM_Condiioned.tf
. ) < =
to Create a County-wide ‘ b6 28R o ME
y File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help ExportMap Styles..
Editor~

Hydro-Conditioned Bare §i&s

EEEAE “ Flow Direction

o

X

1A ArcToolbox
@ ArcToolbox

= Layers

Input surface raster
Ea rt h & O 2020 Watershed_PourPoints [Fiila
L]

Output flow direction raster
5 O Mapbase SDEDATA. County

Input surface raster

The input raster

[ CiuserstwrdreliDocuments\ArcGIsiDefaut. gdbiFlonDir_Fil2

Digital Elevation Model

[ Force all edge cellsto flow outward (optional)
Value
High s 837,68 Output drop raster (optional)
Low: -284471 Flow drection
[os

Step 6: Create Flow

Value
High : 836,552

Direction Raster from it
Filled Hydro-conditioned
DEM

Using ArcGIS

Spatial Analyst ->

Hydrology Tools

Flow Direction

Cancel

Environments...

<< Hide Help

a continuous
surface.

Tool Help

= @ 3D Analyst Tools
@ @ Analysis Tools
7 @ Cartography Tools
& @ Conversion Tools
@ @ Data Interoperability Tools
& @ Data Management Tools
= @ Editing Tools
7 @ Geocoding Tools
= @ Geostatistical Analyst Tools
@ @ Linear Referencing Tools
= @ Multidimension Tools
= @ Network Analyst Tools
= @ Parcel Fabric Tools
= € RAPID
7 @ Schematics Toals
o @ Server Tools
% E} Space Time Pattern Mining Tools
= @ Spatial Analyst Tools
) & Conditional
5 & Density
@ & Distance
@ & Extraction
@ & Generalization
@ & Groundwater
& Hydrology
# Basin
Fill
« Flow Accurnulation

»

AP

Flow Direction
. Flow Distance
Flow Length
, Sink
Snap Pour Point
Stream Link
Stream Order
\ Stream to Feature
 Watershed
& & Interpolation
@ & Local
o & Map Algebra
5 & Math
5 & Multivariate
& & Neighborhood
@ & Overlay
) & Raster Creation
) & Reclass
i & Segmentation and Classification
& & Solar Radiation
) & Surface
) & Zonal
= @ Spatial Statistics Tools
i @ Tracking Analyst Tools

A NN NN

»




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

GIS Analytical Procedure
to Create a County-wide

Edit  View on  Ge g C e Windows Help ExportMap S

Editor~

Hydro-Conditioned Bare =ty

|8

Input flow direction

Earth '"lD""“ stershed Pourboints : s ; g ! a5 : : 2 : & i F—— 2 raster

The input raster that shows
the direction of flow out of

Digital Elevation Model & ' ' : ‘ i e
igital Elevation Mode : ; i el G
g i ot 3 £ 2 e
2 3 B i 5 3 4 e tional) The flow direction raster
- g e 2 o i XY 5% = can be created using the
me g ) b tifogs s : Flow Direction tool
Step 7: Create Flow L : 4 : -
. g can be created using D8,
i X Multiple Flow Direction
. 3 5 5 2 (MFD) and D-Infinity
A I t R t £ 4 % methods. Use the Input
ccumulation Raster , , ;
: P : 3 5 g parameter to specify which
w 5 method was used when the
flow direction raster was

from Flow Direction . My - S

RasterUsing ArcGIS

* Spatial Analyst ->
Hydrology Tools

*  Flow Accumulation

Tool Help




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

GIS Analytical Procedure
to Create a County-wide
Hydro-Conditioned Bare
Earth

Digital Elevation Model

Output raster

Step 8: Create Storm
Flow Path Raster from
Flow Accumulation

Raster

Using ArcGIS

* Spatial Analyst -> Map
Algebra

* Query Flow
Accumulation Raster for
values LARGER than
1089, which is 0.1 acres
since each pixel is
2ftx2ft = 4 sq ft (1acre
divided by 10 then
divided by 4 = 1089
pixels; use 10890 for 1
acre flow path, etc.)

= @
0 @
=@
= @
o @
o @
Q
=@
=@
= @
=@
=@
=@
o 6
=@
0 @
=B
=®




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

GIS Analytical Procedure
to Create a County-wide
Hydro-Conditioned Bare
Earth

Digital Elevation Model

Step 9: Convert 0.1 acre

flow path / flow

accumulation to a GIS

polyline

Using ArcGIS

* Conversion Tools ->
From Raster -> Raster to
Polyline

Q
D2Es B & - |[18024

Drawing~ R 0) Avial

File Edit View Bookmarks Insert Selection Geoprocessing Customize Windows Help

Editor~

Georeferencing ~ || LiyLakeDEM_Conditoned tf
B  swpping~[O]m [O] 7

Floi:ii« 3 o

Export Map Styles..

Table Of Contents
&8 g

Layers

[ 2020 Watershed_PourPoints

L]
[ Mapbase.SDEDATA County

=]

mo

-

5 O Flowhce_Flow2

Value
High : 1.53833e+07
Low: 0

= O FlowDir_Fill2
11

High : 837.68
Low: -284.471

LilyLakeDEM_Conditioned.tif
Value

High : 836,552

Low: -284.251

#, Raster to Polyline

X

Input raster

[Flowace_floz

Field (optional)

Output polyline features
Ci\UsersiwrdreliDocuments\ArcGIS\Defaul, gdbiRasterT_flowaccs

Background value (optionsl)
2RO

Miimum dangle length (optional)

Simpiy polylnes (optional)

Environments...

<< Hide Help

Input raster
The input raster dataset.

The raster must be integer
type.

Tool Help

ArcToolbox
& ArcToolbox
@ @ 30 Analyst Tools
@ Analysis Tools
= @ Cartography Tools
@ Conversion Tools
5 & Excel
) &y From GPS
) & From KML
i & From PDF
S From Raster
. Raster to ASCI
Raster to Float
Raster to Point
Raster to Polygon
\ Rasterto Palyline
# Raster To Video
0 & From WFS
5 & ISON
) & Metadata
) & To CAD
0 & To Collada
5 & To Coverage
) & To dBASE
5 s To Geodatabase
0 & To GeoPackage
5 & To KL
i s To Raster
5 & To Shapefile
@ Data Interoperability Tools
& Data Management Tools
@ Editing Tools
& Geocoding Tools
& Geostatistical Analyst Tools
& Linear Referencing Tools
& Multidimension Tools
& Network Analyst Tools
& Parcel Fabric Tools
) RAPID
@ Schematics Tools
& Server Tools
EP Space Time Pattern Mining Tools
& Spatial Analyst Tools
@ Spatial Statistics Tools
& Tracking Analyst Tools




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

Need Elevation Data Now?

2017 LiDAR (point) data for Kane
County is available at IHMP
website

sedufdata/ele

R NOIS
EOSPATIAL DATA
Wl R INGHOUSE

coviD-19

lllinois Height Modernization (ILHMP): LiDAR Data

El

Summary Data Services = Viewer Project Sponsors

tionfillinoiz-height-modern

;AI PRAIRIE

HIIIINDIS

SEARCH

uT

*ew™™ Download LIDAR Data thru our new Web Application Viewer. The Viewer allows users to zoom into an area of interest and then simply select LAS tiles to

download. *+*

County Collections
Fil
County. Status Metadata Breaklines Derivatives

Metadata Derivatives |
Metadata Breaklines | Dorvatives |
Metadata Derivatives (5
Hetadata Breaklines | Derivatives |
Metadata Derivatives

Metadata Breaklines | Derivatives |

Metadata Breaklines | Derivatives |

fir f thers
Help Request Form




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
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*Kane County Map — QGIS

Wa nt to Work with GIS Data but don’t Project Edit View Layer Settings Plugins Vector Raster Web Mesh Processing Help
have ArcGIS? PR & RIN Lt »

L@V £ i A

E

Download Open Source GIS Software o g RS S T AR T o W R S 5 P —————

QGIS version 3.22
It’s FREE!

Powerful DEM visualization &
processing tools
* Drainage Area Delineation
Storm Flow Network Mapping
Terrain Analysis

LOTS of video training available on
YouTube

Leverage available data and free
software to quickly and more easily
see how the landscape drains and
help make informed decisions on
addressing potential drainage
problems

Favorites

» Spatial Bookmarks
» [¥ Project Home
» [8] Home
Y C\

» eSupport

4 Files

» Program Files

» Program Files (x86)

» Temp

» Users

» Windows

& GeoPackage

/£ Spatialite

@ PostGls

P mssaL

@ Oracle

DB2
Layers
.= & v i Bt

MUNICIPAL STORM
OTHER

RAILROAD CULVERT
ROADWAY CULVERT
STORM SEWER

— KC_StormwaterData02102021 WTR _Perennial_$

2102021

1ac 0

DepressionalStorage

688.881
835013

‘

Recently used

& Reclassify values
Rasterize (vector to raster)
Polygonize (raster to vector)

Cartography

Database

File tools

Interpolation

Layer tools

Mesh

Network analysis

Plots

Raster analysis

Raster creation

Raster terrain analysis

Raster tools

Vector analysis

Vector creation

Vector general

Vector geometry

Vector overlay

Vector selection

Vector table

Vector tiles

GDAL

& GRASS
Imagery (i.¥)
» Miscellaneous (m.*)
¥ Raster (%)
r.basins.fi
r.blend.combine

IS

rblend.rgb
rbuffer
rbufferlowmem
r.carve
r.category
r.category.out
rcircle

r.clump

r.coin

r.colors
r.colors.out
r.colors:stddev
r.composite
r.contour

r.cost

r.covar

r.cross
rdescribe
rdistance

53 53 32 31 5 SF R SR SR S 37 S35 S FY FF 53 S TP Fq

rdrain

3|V Render @ epscizazs @
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COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING

Data Disclaimer / Liability
Waiver accompanying shared

GIS layers

KANE COUNTY, ILLINOIS

Jodie L.

COUNTY OF KANE

KANE COUNTY DEPARTMENT OF ey County Government Center
ENVIRONMENTAL & WATER RESOURCES 719 S. Batavia Avenue
— &

Geneva, IL 50134
Inik. P.E., CFM

DATA SUMMARY

S provlded by municipalities as a guide. The
re Earth DEM. Hydro-conditioned DEM.

sins within the Bare Earth DEM). stormwater flow parh\ with no
with Iy iditioning (

are available. This is planning lev
survey data

s and expenses (including. without limitation. defense costs and reasonable attorney
om. the lack of accur Or CO ss of a, or the us the data. Pleas
ide Stormwater G e’ as when this data is used in the
. models. and other products. Neither the County of Kane nor those organizations
¥ ducts based on the data supplie nsure that
ses shall not be redistributed to any other




COUNTYWIDE STORMWATER INFRASTRUCTURE MAPPING
KANE COUNTY, ILLINOIS

Data Disclaimer on PDF
Countyide Drainage Maps
(split up by Township)

The purpose of this map is to provide a comprehensive, planning-level map that illustrates where stormwater
may accumulate and how it flows across Kane County. Storm sewers and detention basins shown on this

map represent the best available data inventoried by the County to date and/or provided to Kane County

by cooperating municipalities. This data is considered planning level information and is not intended to serve
as a regulatory map. Regulatory floodplain boundaries prepared by FEMA are shown on this map as a courtesy.

Areas of POTENTIAL flooding (see graduated color scale on the left) were determined through a
simple surface "fill" analysis using the latest Digital Elevation Model (DEM) for Kane County (created
from 2017 LIDAR data; 0.2ft vertical accuracy). The analysis illustrates the maximum potential flooding
depth of all depressions in the landscape. These areas of potential inundation reflect the maximum
possible level of flooding if the underlying drain tile, storm sewer or culvert intended to drain these
areas were not functional under extreme storm conditions; thus providing the viewer with a "worst

case scenario" illustration of possible flooding if the manmade infrastructure malfunctioned

or became inoperable.

For specific questions about possible flooding within in a given municipality, contact the municipal
public works or engineering department for that municipality to obtain more information.
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i Y :- | g
Other On-line Storm *
System Mapping ‘
Examples:

City of Naperville On-line
Storm Sewer Mapping
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B Utility Lookup x [

C & vdgmaps.arcgis. 69953d59264195afdd6b40e2cbd586

I I ] Utility Lookup. Village of Downers Grove

ki
LPDA ID: 40 e ¢ 1541‘[
(St Ioseph's Creek) v s A A 1% ]

Layer
1597703.9] PEURIN UL 1547 1501 Layers
i

N o 13510, 1549 ‘ 3 10 PVC / ‘ - 1 »[4 DGspa

V2B CRKs s nar g TRACIHN o v =
’ ' = -
Nor= e e | L Uiy

s = { / ! | » Village Boundary

Localized Poor Drainage Storm System

Area

| -very similar to Kane
Erral County Flood Inundation |

1240 WMDG-gg—r ~ Iayer' Flood Layers

Water System

’ Sanitary Sewer System

Water Features
LPDA ID: 49
(St. Joseph's Creek)
[7065] P Street Lights
\ +[] Overlond Flow Path
oA A oA g

T Vv o s e
LPDAID: 43 4

Topography 2014
(St. Joseph's Credk) |~ oo
7025] ‘

WaterSheds with SubBasins

| e 128

LVaNJ#
5029
ittt Pack @ |

TEnch Santiary

o

L \
g Velvel D12 in WhLvDGA 7B40_ _
12 WMVDG 5027 @S, e 2 \VDGA
s Y
o

) T
T

doy urap
JACQUELINE DR

Other On-line Storm =« | | ‘ | < %

Y
Valvey
5000

System Mapping o V. g
Examples: ’ A/

544
75
4,

Wefiahas A
(Gudtyf

Village of Downers Grove 4 7
On-line Storm Sewer : | v

Ma 0o in ? 7 / / g ‘ 1300

County of DuPage, Esri Canada, Esri, HERE, Garmin, INCH
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tion, includi
parts of the system maintained by
entities other than the Village of
Gurnee (Lake County, private entities,
etc).

Zoom in to get a closer understanding
of the storm sewer system beneath your

GURNEE

Other On-line Storm
System Mapping
Examples:

Village of Gurnee On-line
Storm Sewer Mapping




