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Not addiess: Lake: Michigan

EGCUS o Water quantity.

PIScUISS! facters; affecting) availanility: of
stireamiiows; for:

- Mantaming, healthy: streams; & Instieam Needs

- Evaluating potential and imitatiens; fier
ehtaining Water stpply. fremi major FVers




Presentation Qutline

Seurces of natural flow Il rvers and streams

Statewide and Northeastern Hinoels

Climate: vamanility & change
Waterr use (Withdrawals ana retuim; fiows)

REesenveIrs, divVersiens, navigation Works
Indirect Impacts on basefiow (e.g. land use)

Eex River example




The Hydrologic Cycle

Climate, surface water, and groundwater are linked

Water Tabls

LSaturated fone




Precipitation
? Evaporation & Transpiration

>

Surface Runoff

Baseflow

Recharge 1




Groundwaterier Surhace Elow Diagram:

Surface Water and Shallow Groundwater:
are a Commoni Resource




Regional differencesiin: suiface inofi
2N ENIZSETIOW

Northem Hlineis mnvers typically: have nigh

amounits oiff basefiow. HeWever, there are
Substantial diffierences n: hasehlow Within

the Northeastern llinels area.

Sustained lew: streamiiows: duiing any.
PEreAdS are: usually dependent en the
Presence; of permeabler shallew
greundwater (samnds and gravels).




Rock River > 1000 cfs

Fox River 200 — 300 cfs

Sangamon River 30 — 50 cfs

Big Muddy River 1 - 10 cfs

5-year low flows

Cubic fest per second
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Public Surface N T[] \
Water Supplies -

() Surface Water Intakes
(PUBIIG Waler: SUPPIIES)




Surface and
Ground-\Water

Resources
O Surface Water Intakes
(public water supply)

Major sand/gravel
aquifers

Bedrock aquifers
(<500 feet deep)




Surface water sources, other than Lake Michigan




Water Sources for Public Supply
in Northeastern lllinois
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EACIOKS affectingl stiface Water
avell2eliyAIeWAIGWS)

Climate varability, & change

Water use: (Withdrawals andiwastewater;
effillients)

Resenv/olrs, aiVErsions, navigation Works

Indirect Impacts on; basehow,

(groundwater-surface: interactions, lanad
Lse)




1. Effiects, off Climate: Variaity;

lllinois River at Peoria-Kingston Mines

—o— Precipitation

—e— Streamflow (minus the Lake Michigan diversion)




VarapiiyAnsClinate:aner Stieaimiiow.

A nearly 10/ percent Increase In precipitation In
NE 1llinels since’ 197 0rhas; produced a 35-40%
INCIIEase IR average: streanifiow. amount.

Low/ flews and meditm fiows: have alse
ncreased; threughouit the Upper Midwest thelr
INCreases; have heen prepertionalite the Increase
I average flows: (caused by precipitation)

There has lveeni a decrease: inl the: freguency. anad
Severity of drought conaitions




Climate Change: SCEnalies
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Develeping hydrelegic medels el simulatien; of
cliniate: Change InMpPacts
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2. Effects of water use on streamilow
(WitheiwalssanehvasteWaleiraISCHERges)

Des Plaines River at Riverside
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Du Page River near Shorewood




sSource: ofi low: fieow iR NE Iiimers: rvers
(LEEyEa W GWSHRNRINIGRIGEI GRS REREEY)

Baseflow Wastewater  Withdrawals

Des Plaines River 80

Du Page River 70

Fox River 40

Kankakee River 15
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in the FOX'RIVer afé =%
most.greatly impacted b
releases frem Stratton B@m
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Fox River at Algonguin
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Increased low flows from Stratton Dam

Elow Inte the: Chain ofi Lakes; has heen
augmented by 30 mgd ofi effluents, moest ceming
from the Waukesha, Wi area.

Raising the ' summer: peol elevation since: 1965
nas greatly reduced the freguency: of low: flews

ECeUrng dewnstream.
A minimumi gate opening, releasing s7 mgd (90
cis) Was establishedi i 1966.

Can adaitienal releases helpraugment Fox RIVer
oW flews? Chain: of Lakeswater levels?

Dependent on Waukesha's continued release of
effluents to the Fex River




A REIEC IIMPACIS B IESEH WS

Changes inf GW=SW Interactions: caused 1oy
Uranization: o ether land Use: [actors

Reductioni in low flews; catsed by, pumping
firen nearhy: shallew: aguifers




Urban Effects on Baseflows In Streams

Impervieus; areas; alter the hyarelegy, Including
(URoH:; mifltrEaunen; and evapetianspiaien

It 1ST commonly’ accepited that:hasefiows Inr urHean
streams; ane alsoe reduced, newever: studies
fegarding uraniew: flew: trendsiare a mixed 1ag

(HejazirandiVioglen, 2006)

Most flow records for small urean Northeastern
lllinoIs streams; show: Increases; in the lowest
fHows

There Is incemplete explanatien Benind
ehsenved trends (leakages; flremi water
distrbution systems,, lawn waterng?)




Midlothian Creek at Oak Forest

MM

Minimum daily flow (cfs)

North Branch Chicago River at
Deerfield

Minimum daily flow (cfs




North Branch 1996-2005
—— North Branch 1965-1974
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Poplar Creek 1996-2005

—— Poplar Creek 1965-1974
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Blackberry Creek
1996-2005

—— Blackberry Creek
1964-1973

)
)
|

~1
S
)
=
LS,
T

H
o
|

10 20 30 0 70 80 90
Percent Chance of Exceedence




Groundwater-Surfiace \Water Interactions

Gaging recerds on smaller streams can provide
good Indicators of potentialchanges in hasehow
and thus; shallew greundwater Impacts

A threat te Pasefiows I Seme areas: may. come

firony Use off nearhy: shallow: aguifers




What are Instream Elow Needs?

Aduatic hakitat/ hielogical lnealth
Assimilation: off Waste Waters
Recreation/Aesthetics

Navigatien! (larger nvers)

Note that there: cani be conflicts between
diifferent Uses of Instream; flow




Assimilation of
Wastewaters:
Eex RIVEr example

[Cargest withdrawalsk
Elgin, 13.5 mgd

Aurora, 18 mgd

Majoer Wastewater

discharge sites
40 mgd during low flows




Lo fiews aleng the lengiih eff the: Fox: RIVer:
SHEWIRG EfEcts ol [olRt SYWEEVV Use

— Present Q7,10
— — Unaltered Q7,10
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Issues for the Fox River

The Eox River will receive sulstantial Increases
I Wastewater discharges: as Water Use i the
Watershed increases. Lo fow! quantity/Is
expected to Inecrease as a result.

AsSimilation; eff Wastewaters: and improving
Wastewater treatment technology. Wil likely,
define te Wwhat degree: the Eox River camnibe a
spulice fier additienaliwater withdrawals.

AS| the use ofi shallow: groundwater Increases;

L
f

jene s a petential forlow flews to he Impacted

Py GW-SWiinteractions, particulany’ trHutany

ows that feed inte the' river




Protecting Instream flows

Streamiiew: Is; isually: anundant andlits; use for Water
sUpply ISt net a Cencern 1IN mest years. But during Iow
flews;, Instream; fiow! USes DECOME a Prierty ISSUE.
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Protected rmstream Hows

IR 1984 IDNR adopted the use: of the
7-aay 10-year low flow (@7, 10) as a
pretected fiow’ level fer Pulklic WWaters of

the: State.

The O7, 10 pretected flow IS, considered an
Intermi suregate value Where there Is
IAsufficient Infermation’ to: define: Instream

Hlow needs.




¢ Pecatonica B :

Public Bodies of axgzmgem |l
Water In lllinois ' '

The State’s authority to
protect low flows
extends only to these
rvers

Cantact the linois Depariment of Natuzal mm Water ; _ i I { i
R.uwmmum mi vities in and adjacent to the Public Waters of " ), o
L e i



HeW Weuld the pretected flow aiiect the
poelential eIt EeXRIVE IO Walelr sUpRIZ

New water withdrawals should net cause
reduction 1 the: flew: level below: the Q7,10

Off-channel storage: could theeretically provide
an alternative seurce When fiews fall lhelew: the

pretected level, bui arersites avaianle?

Returmn flews of a similar guantity iImmediately
doewnstieam off a new withdrawal weuld
potentially: e considered as noe net reduction:”

[T new surface withdrawals replaced existing
greundwater use: lead te a net flow: reduction




StfaceVVater Accounting el el the
EEX RIVEIFBASIN

Evaluates; fiow! guantiity

Provides ther apility to examine: the Impacts of
future water Use scenarios on streamiiows.

Elittre applications might Include Impacts firem
climate change scenanos and surface—
gleundwater Impacts as they: become better;
Undersieod:

Initial development of the: accounting teel was
supported by Kane County \WWater Resources Dept




Look for more information and updates:

E-mail me with questions:
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