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Managing a Multi-Purpose Resource

Drinking watet for

Habitat for aquatic and
terrestrial species
Wastewater and
stormwater conveyance
Recreation for inhabitants
and visitors

Aesthetic value

Water in DeKalb County must serve several functions — both natural and man-
made.
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Evapotranspiration

Basics of the hydrologic cycle. Evaporated water rises, moves over our landscape
generally from west to east, condenses and falls on DeKalb County in the form of
rain when its warm and snow when its cold. Water falling on the land, depending on
the landcover and temperature, either infiltrates into the soil or runs overland to the
nearest depression, swale, or stream. The part that infiltrates moves downward
through the soil and collects in the sand and gravel deposits that are scattered
throughout DeKalb County. The flow in generally west to east and is largely
contained within the material resting on the bedrock as well as through sections of
weathered bedrock that are fractured.



Groundwater

Recharge

m Troy Valley aquifer

m Primary source of

shallow groundwater
for western DeKalb
County.

DeKalb Co. Geology and
arge-ares Hydroiogy — Looking North

for deep sandstone »
o

aquifers used by NE
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The glacial aquifers in the Troy Valley recharge the bedrock aquifers where the Troy
Valley aquifers are in direct contact with the bedrock surface. Immediately under the
Troy Valley is the shallowest bedrock aquifer in the area, referred to as the
Galena/Platteville Dolomite aquifer. The bottom aquifer unit of the Troy Valley (left
side of lower figure) lies directly above the bedrock surface. —Therefore, the Troy
Valley is one of the primary sources for recharging the deep sandstone aquifers on
which much of DeKalb County and many of the suburbs west of Chicago depend
upon for clean drinking water.



Wastewater

arged to South Br.

Kishwaukee River each day
(withdrawn from groundwater,

> 10,000 Ibs BOD/day

> 15,000 lbs TSS/day

> 1,000 Ib ammonia/day

discl s surface water)

River must assimilate this
loading along with
stormwater runoff following
precipitation.

Waste water. As we withdraw the groundwater beneath us and use it, we generate
wastewater that has to be dealt with. In urbanized areas the wastewater is
collected and processed at a central treatment plant and ultimately released to a
receiving water body — the South Branch Kishwaukee River for most communities in
central and northern DeKalb County (or tributaries to the Fox River for communities
in the southern 1/3 of DeKalb County). About 10 million gallons of treated
wastewater a day is discharged into the Kishwaukee River in DeKalb. Treatment
plants ultimately employ the same processes found in the river itself to remove the
majority of pollutants from the wastewater stream (physical screening as occurs
when the water flows through sand & gravels in the bottom of the river channel;
biological processess similar to the bacteria & microrganisms which live in the river
channel substrate and breakdown wastes and nutrients). The main difference is
that at a WWTP it occurs in a highly controlled, organized environment. The
wastewater discharged must be cleaned to the extent that it meets standards set by
the EPA. With that said, the South Branch Kishwaukee River receives more than
10,000 pounds of organic material (BOD), 15,000 pounds of TSS, and 1,000
pounds of ammonia each day that must be assimilated along with any stormwater
runoff entering the river. Can the river do this? The answer is we hope so, and we
hope that it can take even more loading in the future as our communities expand
and generate more wastewater and more stormwater runoff.



Stream Quality

m SB Kish downstream of 5 s

p 1,
o o . | {, SYCAMORE

DeKalb & Sycamore listed ; P rode

as impaired (segment PQC 05 for

fish consumption & aquatic life due to

PCBs and “cause unknown™)

Upstream of DeKalb
paired by
sediment.
Nt
o,

!
|
|

SANDWICH|
- — — — —SOMONAUK= — =

Source: IEPA On-line Mapper

One way of answering the question is to look at the IEPA's water quality
assessment report for DeKalb County, shown here on the right. Note that the reach
downstream of the major urban center of DeKalb and Sycamore is shown as
impaired. The impairments are based on biological sampling and chemical analysis
of the water. North or downstream of the DeKalb Sycamore area, the river is
classified as impaired because it doesn’t meet the aquatic life standards set by the
EPA. The cause is listed as UNKNOWN



BIOTIC INTEGRITY VS URBANIZATION

60

-

. A
E IBI = 68-12.8Log(POP)
s 50 | 2 S |

. R'=0.77
A B
=4
Z 40 |+ e
I L - 5
= - -
5 a0 : . - - - C
o { - _—
i % e +* . - + D
o * g 2 P
vl .
g 20 4
= “E

10 + . . . . . . . . .
o 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Source: (now CMAP) POPULATION DENSITY (pop/sg. mi.)
Sensitive
Good
Impacted

oy Fair
E
£
w
Poor

10% 5% 4% 60% 100%

Source: Center for Watershed Protection Watershed Impervious Cover

Why is population & impervious cover important — their impacts are shown on these
graphs.



Stormwater 101: A Brief History

Why do we have these impairments? Well, it has to do with the fundamental
changes we’ve made to our landscape and how we manage the water that falls on
it.



Native prairie

Native landscape characterized by rolling topography and wide diversity of
vegetation.

Natural landscape very efficient at holding water and produced little or no
surface runoff except perhaps during snowmelt and spring runoff:

*Deep-rooted native vegetation improves permeability of soil
*High organic content of soil efficient at holding water
*Micro-topography can temporarily hold water until able to infiltrate



Native Plant Root Structure

Turf grass

Source: Blackberry Creek Altermative Futures Project/ Conservation

Our soils are a product of the native prairie landscape. The native
vegetation sequesters carbon from the atmosphere and continues to build
and improve the soils over time. That is why the Midwest has some of the
most productive farmland in the world.
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Recharge | Discharge

This is a schematic of how water moves through the landscape in a natural
ecosystem
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These wetland areas — these act as nature’s sponges, filtering the water as it moves
downgradient to the stream. We’ve lost more than 96% of our wetlands over the
last 150 years. The remnants of these wetlands can be observed today by looking

at the soils. How many people here know what a hydric soil is?



* Historic Wetlands (in green)

* 131,700 acres

* 32% of the ENTIRE County




apped Wetlands in De
County Today

* National Wetlands Inventory

*About 3% of the County

alp
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Prairie landscape makes way for agriculture

The first changes to the landscape were for agriculture. While the basic
topography was often altered very little, the act of farming depleted the soils
of their organic carbon and we began to drain the landscape.
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Now we’re changing from agricultural landscape to suburban development. Note
the developer planting his new development as last years SFR crop is just
beginning to sprout in the background. But you can see as we go from this -
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- To this, the final and irreversible step in the landuse process, you can see
that we have converted our landscape from one that was once very efficient
at holding water to one that is designed & constructed to be very efficient at
shedding its water. Even the pervious areas are designed to drain to the
impervious surfaces. The current development approach to stormwater is to
get it off the landscape and into the detention pond.
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Water Balance

Pre-Development

Interception
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Shown graphically here, you can see the changes to the Hydrologic Cycle resulting
from urbanization. Note that prior to development, around 90% of the rainfall either
evaporates or is soaked into the ground. Contrast that to highly urbanized areas

where runoff increases 3-5 times the existing and infiltration is reduced by as much

as 30% - 70%.



Open channel conveyance

Traditional detention facility with concrete
low flc

Development historically addressed stormwater using a conveyance approach
which provided direct connections between developed impervious surfaces and the
receiving stream by a system of enclosed sewers and paved channels. This
method of stormwater management worked great in upland areas, but the further
one went downstream, the more severe the flooding became during heavy storms.

The next revolution in stormwater management become the detention method,
currently used in most urban areas today. In this method, stormwater runoff is
temporarily detained in a basin and gradually released over a 24-48 hour period.
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Traditional development practices
and stormwater management
techniques are the responsible for
much of the stream channel
degradation in northeastern
Illinois.

While traditional stormwater management with detention mitigates flooding
problems immediately downstream, the benefits become less and less the
further downstream you go from the detention basin. This is because
detention only reduces the peak flow leaving a site, and not the total volume
of stormwater runoff. The result is often a net increase in stream flow for all
storms, and this is especially true for small storm events, in the 3 mo. — 2
year return interval.
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Finally, traditional stormwater management, due to its inability to reduce
and/or retain runoff, often cannot prevent flooding problems downstream
from heavily urbanized areas.
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How do we prevent all these bad things
from happening?

By changing our approach to
development of our landscape

A. Respect the natural drainage features of the landscape
v' Preserve wetlands, floodplains, hydric soils
B. Manage stormwater on-site
v' Minimize discharge to streams
v Filter runoff
v' Maintain pre-development flow characteristics
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Green Infrastructure Components

* Two Basic Categories

* Natural / restored green infrastructure
* Rivers, streams, wetlands, woodlands, etc.
* Man-made green infrastructure

* Stormwater detention basins, greenways, rain gardens, etc.

As mentioned previously, for planning purposes, it is helpful to divide our green
infrastructure into two categories. The first and perhaps most important part of our
green infrastructure is the natural system of rivers, streams, wetlands, woodlands,
and prairies.

The second is well known, but not always thought of as being a key element in our
community’s green infrastructure — these are the manmade features such as parks,
greenways, trails, and stormwater management areas.
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The Tyler Creek Watershed

Draft Green Infrastructure Plan

GIP Basics:

Utilize existing protected parcels (Kane County F.P.; municipally owned properties) and floodplain
Combine with ADID Wetlands & stream channels

Link isolated natural areas larger than 5 acres using hydric soil corridors

For Areas Already Developed:
Highlights restoration/buffer opportunities for landowners to protect Tyler Creek

For Areas Planned for Development:

Indicates critical land features to be retained and preserved as resources wildlife, recreational, and water quality benefits
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Above is an example of a typical pre-development scenario in the Fox River
Watershed; a small stream extensively ditched and channelized in an agricultural
field. Note that while the green infrastructure along this stream is very narrow in this
picture (30-50ft), the historic green infrastructure was likely MUCH wider. Note the
dark colors of the soils along the channel — they indicate that the hydric soils
(indicators of historic wetlands prior to draining by agriculture) and floodplain were
much more extensive prior to modifications made to the landscape for agriculture.
The PRE-AGRICULTURAL green infrastructure area should be included in the
future development layout — NOT the narrow and degraded existing stream corridor!

27



Unfortunately, this is all too often what happens. If existing wetland and floodplain
regulations are all that is followed, the green infrastructure that is essential for the
long-term sustainability of our watersheds is almost entirely lost due to
encroachment by land development and it's required Grey Infrastructure. Note how
the historic wetland resources (the dark colored soils in the previous slide) were
completely filled in. The stream channel, degraded from years of agricultural activity,
was left in it's artificial and degraded state. Even the man-made green
infrastructure (the stormwater basins) appear to have been designed as turf-grass
lined open water basins with none of the physical or biological features of the
wetlands that once dominated this landscape. If this is done for all the remaining
undeveloped segments of our watershed’s streams, what will be the impact on our
natural resources, wildlife and overall quality of life?

28



Green Infrastructure

Recommendations

Incorporate a Green Infrastructure Boundary into your community

Comprehensive Plan

Require Green Infrastructure to be include lineated/restore

developments

Restrict encroachment and disturbances in the green infrastructure boundary
(GIB) by new development. Allow disturbances only if they are absolutely

necessary - “put it bz a condition better than you found it’

If new development infrastructure, such as stormwater facilities, must be
constructed within the green infrastructure area, then such facilides must be
designed to maximize habitat and replicate the geometties of natural wetlands

(i,e, shallow side s, native wetland v ation, etc.)
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Solution:

Manage stormwater on-site as close to where the rain falls!
Developments should now include Stormwater Best

Management Practices (BMPs) as part of their drainage
infrastructure.

Permeable Pavement
Infiltration Trenches

Level Spreaders & Filter Strips

Naturalized Stormwater Basins
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Standard parking stall and pavement

Morton Arboretum.

TROTTER )
1 Creek Alternative Future:

Permeable pavement is an excellent BMP that can be readily applied here in
northern IL. Impervious surfaces are the #1 source of increased runoff and urban
pollutants. Interlocking concrete pavers are most applicable in this area (porous
concrete & asphalt appear to have more problematic maintenance issues in this
climate). Visit the Interlocking Concrete Pavement Institute for more information

(www.icpi.org).
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Permeable Pavers

New designs with smaller ope
ce infiltration

Asphalt cost = $1.00 per square foot; ICP cost = $7.00 - $10 per SF; however, the
true cost of asphalt, including storm sewers, inlets, etc. is around $5 per SF.
Interlocking pavers don’t need storm sewer system under them.
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Bioretention Basins

e
Typical parking lot island raised above pavement.

Cost $10 - $25 per square foot. Strongly recommend revising local ordinances to
require depressed landscape islands for commercial/retail developments as a
simple way to reduce total runoff and cleanse runoff before it is discharged to the
downstream detention basin.
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Bioretention Basin
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One alternative is to raise the underdrain outlet pipe up off the bottom of the basin
to promote more recharge to the underlying soils. These systems can also be used
in areas where the underlying soils do not permit much infiltration — simply connect
the underdrain system to an adjacent storm sewer. Studies show that much of the
stormwater entering these basins with poor infiltration underneath STILL reduce
annual runoff dramatically simply through the evapo-transpiration that occurs during
the growing season by the landscaping growing in the basin.

35



Bio-Retention
Basins

“Green roof
garden for
second

Goal is to work these features into the proposed landscaping (yellow dots on this
proposed commercial development template).
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Retrofits in highly urbanized areas can be expensive — this BMP retrofit in Lansing,
MI cost more than $1,000,000 to install a linear bioretention basin along a 2 block
section of town to reduce flow to their combined sewer system.
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Bioretention Basin - Retrofit

Michigan Avenue Bioretention Facilities
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1oretention netroiit

Existing Residential Setting

BMP retrofit on a much smaller scale — residential neighborhood (and no — the
resident is NOT selling his house because the City installed the bioretention basin in
front of his house!)
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Rain Gardens &
Rain Barrels
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Map of Madison, Wisconsin’s rain garden program. Even though each rain garden
& rain barrel only captures part of the runoff from a single parcel, they can have a
significant impact on stormwater runoff area-wide if you can get good buy-in from

residents & businesses.
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Iurlllﬁl‘t.ration Trench
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Similar to a bioretention basin, only no landscaping is needed on the surface of the
BMP (landscaping shown above acts as a pre-treatment filter for the infiltration
trench in the center of the parking island in this example).
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Drainage Swales

Conventional Conservation

e swale planted with native vegetation and
ed to slow down runoff and retain as much as
le.
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Detention Basins

onventiona onservation

Source: Blackberry Creek Alternative Fulures Project (Kane County 2003)

Conventional ponds are usually ringed with stone rip rap around the edges, which
typically sloughs off over time into the bottom of the pond. The side slopes are too
steep and the turf grass edge encourages geese to take up residence. Naturalized
detention basins have shallow slopes, native wetland & wet prairie vegetation along
the side slopes and shoreline. This discourages geese and creates habitat for local
& transient wildlife (cranes, herons, etc.), not to mention the water quality
improvement as the diverse vegetation can provide significant nutrient & pollutant
uptake.



Structural Water Quality Devices

MWS-LINEAR GRATE TYPE

Modular design
Intended for Urban Retrofit

Can be Expensive (last resort option)
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W Extensive Type Green Roof = $15-25 per SF

Intensive Type Green Roof = 8§50+ per SF
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GREEN ROOFEES CHICAGO CITY HALL BUILDING

CROSS
SECTION (Intensive Type Green Roof)

Cost $15-$25 per SF for extensive type roofs. $50 or more per SF for intensive type
roofs (intensive types are those with a very deep planting medium — 8” to several
feet in depth; think of intensive types as a rooftop garden).
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Source: Blackberry Creek Alternative Fulures Project (Kane County 2003)

Kane County conducted an analysis in the Blackberry Creek watershed to quantify
the impact of employing all these types of BMPs on the land yet to be developed in
the watershed. The next few slides show the quantitative results their $200,000+
study produced (i.e. they spent the money to answer the question “will these BMPs
really make a difference at the watershed scale?”).



Blackberry Creek at County Line Flow Comparison

Existing Conditions (TQmean=0.29)
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Source: Blackberry Creek Alternative Futures Project (Kane County 2003)

This slide shows that in the Blackberry Creek Study, applying the BMPs across the
undeveloped portions of the watershed results in a reduction in peak stormwater
flows for the medium & small storm events, whereas the conventional
development/stormwater approach actually INCREASES peak flows in the stream
by more than 50%. It is these increases for the medium and small storm events
that cause the instability in our stream channels and result in excessive stream
bank erosion and channel incision (downcutting) that damages our properties and
infrastructure (bridges, culverts, roads, etc.)
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ANNUAL MAXIMUM DISCHARGE
BLACKBERRY CREEK FREQUENCY ANALYSIS AT COUNTY LINE
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(Return Period = Storm Event — i.e. 2 Year Storm, 100 Year Storm, etc.)

Source: Blackberry Creek Alternative Futures Project (Kane County 2003)

This plot of peak flows versus flood interval (i.e. 1 year, 2, year, 10, year storms,
etc.) shows that developing a watershed’s area using traditional stormwater
methods (detention with no thought to conservation of water through infiltration)
results in the smaller storms producing as much as 66% higher peak flows, whereas
the conservation development approach actually reduces flows by 33% for the
smaller storms. Note that the conventional development/stormwater approach does
not increase the peak flood flows for larger storms (50 & 100 year storms on the
right hand side of the graph), which means that they are doing their job at not
increasing flooding for large storms. However, the conservation scenario indicates
that a watershed could expect to see a reduction (as much as 30%) in peak flood
flows for larger storms such as the 50 and 100 year events.
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CALCULATOR RESULTS

The difference between the conventional system and the gresn

intarvention(s) you chose decreases the total 100 year life cycle costs
D Food Drains 1o Raengardens st AR and increases benefits by $1.074.355! This strateav reduces peak
Dawnspouts discharge by 16%,
I Half of Lawn Raplaced by Garden
with Native Landscaping
I8 Paorous Pavement used an
Ditvewiy, Sadewealic and ofber
non-strest pavement
I Groen Roofs

10 Provde Traw Cover for an Addtional
25% of Let

I Use Drainage Swales instead of
Stonmnestor Prpes:

B Select a scenano:
Cuastom

B s this an existing site:
1D Total size of ste 40 ——
1B Number of kots: 80 Required (1)
10 Avurage Reof Size, mnclideg 1200

Garage -
a mngl Humber of Trees on

I Average Drvewsy Ared A00

10 Average reable patio,
g npumentle po. 100

100 Siduwalk Wicth 5

I} Aserage Streset Width £

http:/ /logan.cnt.org/ calculator/calculator.php

The Center for Neighborhood Technology has produced a stormwater management
calculator that you can use to measure the cost of using certain stormwater BMPs
on hypothetical developments (which you can also specify in the lower left box). It
also estimates the reduction in annual runoff for the development as specified.
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The End

Questions?
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Additional Reference Materials
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Watersheds in
DeKalb County

Kishwaukee River

Fox River

Small portdons of Rock &

Green River

[

Fox River Watershed




Watersheds in
DeKalb County

m HUC-12 watershed




Watersheds in
DeKalb County
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drainage problems.

'ROTTER

It yielded a delineation of 595 subwatersheds, which averaged out to about 1
square mile each. | would consider this a “quick-and-dirty” delineation because
there are numerous small gaps & overlaps where the automated delineation for
each subwatershed calculated a slightly different drainage boundary for two
adjacent subwatersheds. Works for larger-scale planning, but the errors are very
obvious when working at the parcel/subdivision scales. Another thing to consider is
including flooding problem areas as secondary feature for delineating drainage
areas. This would help streamline the analytical process later on as each floodplain
problem is evaluated & prioritized.
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Cheaper than Intensive Type
Excellent choice for roof retrofits
Low-profile

LLimited human access

Roof slopes up to 3:1 (H:V)

Costs $15 /ft2 (including

membrane)

Target Center, Minneapolis, MN
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Intensive Green Roof Systems

New construction (design must
accommodate extra weight)
Usually designed for human access
& use
Growing media = 8” up to several=
feet Chicago City Hall
Weighs 80-120+ lbs/ft2
Flat roof slopes

25 to more than $10(

nding on desired landscape)
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— Commercial Template
Conservation

Green roof |
garden for

second floor
units

Source: Blackberry Creek Altemative Futures Project (Kane County 2003)




Mod Bensitv-Residerntial

Conventional Conservation

Source: Blackberry Creek Altemative Futures Project (Kane County 2003)

Both Conventional and Conservation provide detention
Conservation stormwater includes:

Permeable pavement driveways

Rainbarrels and/or drywells for roof runoff

Roadway runoff routed to native landscaped open space for stormwater
infiltration

Level spreaders for detention discharge
Very few storm sewers



Rural Residential Template

Conventional Conservation

Source: Blackberry Creek Alternative Futures Project (Kane County 2003)

Both Conventional and Conservation provide detention and use swale drainage
Conservation Stormwater includes:

Permeable pavement driveways

Naturalized swales and detention

Level spreader on detention discharge

Private septic tank but common constructed wetlands treatment system
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Recommended References

Landscapes and Communities — Mark

Benedict

Other good references on building
sustainable communities can be found at the 1
American Planning Association Bookstore:

v.planning.org




Local BMP Resources

Kane County Stormwater Management
ebsite

www.co.kane.il.us /kcstorm/

KANE COUNTY STORMWATER
TECHNICAL GUIDANCE MANUAL

Y
.?,,.q “\

o

m Kane County Technical Reference

m Blackberry Creek Alternative Futures
Analysis
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