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From 1850-1900, Chicago’s
population grew at a rate that
exceeded the city’ sewage system,
resulting in unsanitary conditions
throughout the city
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Chicago Area Waterway System-a modern
engineered waterway

A clean reliable municipal water supply.
Transport of bulk goods in/out of the region.
Flood-control for the Chicago metropolitan

A modern wastewater system serving
million people.

A recreational waterw




Lake Michigan Diversion

Withdrawing water from Lake Michigan and discharging that
water to the lllinois/Mississippi River system via the CAWS

Engineering marvel at it’s time of construction.
Largest public works excavation project ever undertaken up to its

ed Chicago’s long-standing sewage problems, providing for
nunicipal water supply, spurring economic growth anc




Lake Michigan Diversion Accounting

Permitted Diversions 1900 - 1994

Diversion challenged in court by
other Great Lakes states.
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Diversion Components -200

Navigation
Makeup
2.0%._

Direct diversions

Total diversion = 3,094 cfs



USGS monitoring of the Chicago Area
Waterway

USGS established acoustic velocity meter streamgaging station at
Romeoville for Lake Michigan diversion accounting.

- USGS established lakefront acoustic velocity meter streamgaging
tations at Columbus Drive, O’Brien Lock and Dam, and Wilmette.
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Chicago Area Waterway —

A very complex hydraulic system

- :QB 5 USG5 85536890 CHICAGD SANITARY AND SHIF CANAL NR LEWONT, IL
\.'mn} in :n'\;s Prin D = 2700

il il {
L= i3 .l QLJMJ w U N“' IH || l »J | Ll N\llm I( W\ "Ju“
= I Ul A T T
: Bi-directional flow 5 ll‘
L Chicago River at Columbus Drive 1997 ‘IB—FEIB—i;ﬂ“ y 11';;1=23.ss &
Hode 5 — 25 en bing — 5§ water 4 botton pings Pi!ct Eol!o Head. Temp
Rote 1,2+ (0/2) Time Step 1035 of 2739 Current projected 250.0 deg dron N (REF:BT), ol poo dmﬂ'm [”r * Oct Oct oct Dct Dct Oct Oct Dct
e 5 . vty P Io® sam

II 0.20 21.16 14.83 18.14 16.73 a5 86 a7 ag aa 18 11 12
VESSEL (BT) 2811 2811 2811 2811 2811 2811 2811 2011

==== Provisional Data Sub_ject to Revision ====

Depth [ft)

i Profile Uelocity Intensity 5§35y Tabular eXit PLAYBACK MENU
<0.20 | Raw Data 000 Shiptrack plots

[Jesd ﬁ"! g‘:‘ ‘ :: :. :‘ ENSEMBLE 4858 ——
EaE S LA kst o Calunet River at 0’Brien L&D 5/28/99 21-MAY-99  B4:34:17.83
Mode 5 —— 25 cm bins —- 5 water 4 bottom pings Pitch Roll Head. Temp
3° 9° 54° 19C
H - " ShipTrack (BT) Bean depths [ft]

: 19.69 16.99 18.21 18.21
Speed UESSEL (BT)
. 0.5 East -8.8 ft/s

EBas] North 8.2 ft/s

Spd: @.49 kts Cre:281°

171 TRANSECT 246 —
a000 }k} Made good 282.73 £t

A Length 291,55 ft
,];9/ Tine 4 min 48.24 s

-1014
Zq -22.2 ft¥s
ﬁﬁ\‘\ Eepth Average every OFF
185 4,10 [~ RECORDING TURNED OFF —
[£t] CFG File O0BR52099.CFG
| | | | | | | | | ner: ¢pry| Raw Data  OBRNZ46R.B8A
5 Avg Data NOT LOADED

T T T T
-385 B -187 -103 -13 [
Displacement East [t] Nav Data NOT LOADED

16000

14000 Hater

12000

10000

Horth [+t]

Booo

4000

Displacement

2000

2011 Jul Aug

Fi-Help F2-Save F3-Load F4-Pause Fb-Scale F7-Note FB-Processing F9-Info



Aquatic invasive species




-Electric Fish Barrier 2002
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Asian carp

Four species commonly referred to as
“Asian carps”

-grass carp (1963)
-black carp (1970’s)
silver and bighead carp(1970)
oduced into US for aquaculture and
zical control of plankton

All have e

the Mississippi, and
nas been well-

Threaten a $ 7 Billion sport fishery.
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Asian carp-biology

* Native to fresh waters of eastern
Asia.

* Four species-grass, black, bighead,
and silver commonly referred to as
“Asian carps”.

e Asian carp biology not fully

understood.

Silver and bighead carp are filter

feeders.

Compete with native fish for food.

olific breeders

n in turbulent water on the

b of hydrograph.

oung larvae are buoyant.

miles of free-flowing

evelopment

Bicheap anp Suver Carr Warch

Bighead and silver carp are invasive fish spreading within the Mississippi
River and Great Lakes regions causing harm to native fish and wildlife,

dorsal] region

ristits



Asian carp: Unknowns

C=(R+A+S)+(F+U)+( AB+GQG)

where: C=consumption
R = respiration
A = active metabolism
S = specific dynamic action
F = egestion
U = excretion
B = biomass
G = gonads/reproduction




Carp — migration status

Chicago Area Walenway Sysiom,
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MRRWG Asian Carp eDNA Survelllance

Hovember 127, 2010 Status Map
Recent Samples as of October 13", 2010
Start of Sampling: October 6%, 2010

As of November 12th, 2010
Total Samples Collected for processing: 912
Total Samples Processed (both s
Total S Positive for Asian Carp; 20

Replicates Replicates Replicates
from Site 1 from Site 2 from Site 3

Silver
carp

eDNA results are posted weekly to: http://www.lrcusace.army.mil/AsianCarp/

US Army Corps
of Engineers




Asian Carp/eDNA issues

Complex CAWS hydraulic setting complicates
eDNA analysis.

Unknown viability of Asian carp eDNA.
eAsian carp are able to avoid nets, electro-fishing
nd other traditional means of sampling,

ecially in deep water channels of CAWS.

m the Des Plaines River i




RS

USGS

science for a changing world

Level2 Response

Level2 Threshold
Level 3 Threshold

eDNA
Level 1 Response Sampling
and
Response Level 3 Response

Evaluation .
Initiate

Rotenone Action

(from Asian Carp Monitoring and Rapid Response Plan-May 2011)
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http://www.fws.gov/

Asian carp rapid response protocol:

- increased sampling
- poisonings
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http://www.fws.gov/

oday...frequent sampling of the CAWS with
aditional gear, eDNA sampling and rapid
sponse
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http://www.fws.gov/

Asian Carp-Commercial harvest

Governor Quinn Announces New Initiative to
Control Asian Carp Population Agreement
vill Boost Commercial Fishing Industry,
eates 180 Jobs

AGO — July 13, 2010. Governor Pat Quinn
announced a new initiative to stop the
invasive Asian carp species into the
llinois is entering into a public-
ip that will reduce Asian carp
hey have been discovered
of-its-kind



Waterway Separation

Chicago Tribune

Breaking News, Since 1847

Traverse City, Mich.--Six attorneys general in the Great Lakes region
alled for a multi-state coalition Wednesday that would push the
eral government to protect the lakes from invasive species such as
arp by cutting off their artificial link to the Mississippi River

d by The Associated Press, the officiz
0 join a lobbyi



http://www.chicagotribune.com/topic/us/pennsylvania-PLGEO100101000000000.topic

Waterway Separation Studies

" g
A, Great Lakes Great Lakes Commission Study (2011)
‘.1. “Commission - A one-year study to evaluate the economic,

& des Grands Lacs technical, and ecological feasibility of separation by
illustrating scenarios to achieve it, along with
associated costs, impacts and potential benefits
re-engineered hydrologic system for greater




Separation Scenarios

Scenario A: at Wilmette PS, CRCW, O’Brien and on Grand Cal and
Little Calumet rivers.

Scenario B: on the CSSC between the Cal-Sag Junction and the
Lockport Controlling Works.

Scenario C: on the S. Br. Chicago River west of Bubbly Creek, and
just west of the confluence of the Little Calumet River and the Cal-
Sag Channel.

ario D: on the S. Br. Chicago River east of Bubbly Creek a
of the confluence of the Little Calumet River a




Scenario A: Positive and Negative Aspects

(-) Five locations (increased cost and maintenance).

| AKE (-) No backflows to lake possible. Increased flooding.

Bl (-) N. Br. Grand Ave gage flood volumes (~15,000 acre-feet: 2 events

2010 WY)

Wilmnette Purmpi

[— () Locks closed to navigation.
(-) No lake diversion so cooling water for powerplant intakes is warmer.
(-) without direct diversion water from lake, the location of DO sags
_________ changes and the operation/efficiency of SEPA stations changes.

(-) North Shore Channel north of NSWRP becomes stagnant.

(-) Mainstem Chicago River (Wolf Pt. to CRCW) becomes stagnant (no
lake water from direct diversion, so the channel turns black in color
and smells like wastewater).

Lockport Powerhous
Cortrol structure / (-) Little Calumet River east of Calumet WRP becomes stagnant.

e e —

(+) All flows from N Br. NSWRP, RAPS, CWRP go downstream to Lockport.

(+) CAWS system open to boat and barge traffic-except exit to lake.
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(+) no impact to Lake Michigan.
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cenario B:
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Positive and Negative Aspects

(+) CAWS system open lakeside of separation point (benefits rec boaters?).
(+) only 1 separation point/structure (lower costs).

(+) riverside rec boat marinas still have access to lake.

(-) All flows from N Br., NSWRP, RAPS, Stickney WRP go to Lake Michigan.

(-) Bubbly Creek sediment transport to lakefront.

(-) Little Calumet River, Stoney Creek, Tinley Creek and Calumet WRP go to Lake
Michigan.

(-) Increased flows to lake between O’Brien Lock and Dam. Increased velocities and
increased sediment transport from Calumet River to Lake Michigan.

(-) Increased beach bacteria problems

(-) Changes to Chicago-DWM for drinking water intakes...crib system (ref:
Milwaukee- Cryptosporidium).??

(-) No barge traffic to industrial corridor along CSSC.

(-) Cooling-water needs for Midwest Generation’s Romeoville power plant.

(-) If waterway below separation point is open to navigation (coal barges to power

plants, etc.)-how do you refill the pool after lockage's?

(-) spillover from Des Plaines River to waterway above separation point (fence
failure) or Summit Conduit.

(-) how are water levels in the canal system (CSSC side and Cal-Sag) between the

separation point on the lower CSSC and the Stickney and Calumet WRP’s maintained




Transportation and Flooding




Transportation impacts

= IE%‘.Eﬁ:I (FER-T1E

. EVERGREEN

All separation scenarios will impact the
transportation industry.

GLC study identifies waterway separation as an
opportunity for new port development and
improving the transportation infrastructure witk
links to Panama Canal expansion.

Proposed intermodal port facilities
(offload/onload).

Proposed boat lift and decontamina

facilities.

Proposed new harbor d




Flooding impacts

GLC and Corps recognize potential flood
impacts.

Corps of Engineers to evaluate flood
impacts through engineering studies.
TARP Phase Il completion 2029

Even with a complete TARP system,
insufficient storage in the syster

events > 3 inches of rair




The End ...
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For additional information contact this guy:

Duncker

Water Science Center
ity, Suite 100
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