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OUTLINE
= CAWS Background

= Aquatic Nuisance Species (ANS)
o Background
o Risk & Impacts

o Risk reduction measures

= Information presented to the Advisory Committee




WORKING CRITERIA

= Prevent 2-way ANS transfer

= Maintain/Enhance efficient waterway transportation

= Reduce flood risk in IL and IN

= Reduce impact of CSOs in IL and IN

= Protect/improve water quality and meet environmental regulations
= Reduce discretionary diversions from Lake MI

= Create local benefits and facilitate cost sharing




Why Chicago Area Waterway System (CAWS)?

Source: GLMRIS Report - USACE




Pre-CAWS 1860-1900
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Water flow in the Current water flow in the
Chicago Area, circa 1900 Chicago Area Waterway System

Wimette Pumgp Station

l

North Branch Pump Station

Electric
Barriers

Lockport Lock and Dam

@ Brandon Lock and Dam

Graphics courtesy of the Great Lakes Commission




CHICAGO AREA .
R E N as o CAWS Functions

@ Wilmette Pumping Station

oL el = Complex, multi-use waterway

Calumet Harbor s H
Indiana Harbor and Canal ’ N aVI g atlo n

Burns Small Boat Harbor o Cargo
6  TJ.O'Brien Lock and Dam - Commercial — Passenger and
Electric Dispersal Barrier System Governmental (Fire, Police, etc)
Lockport Controlling Works a
- Recreational
Lockport Lock & Dam
Brandon Road Lock & Dam « Water Supply & Conveyance
Waterviay Structures - Municipal wastewater

O Mouth of Waterways

- Industrial users

Lake Flood Risk Management
MICHIGAN
- Stormwater
- Combined sewer overflow

 Recreation

= Primary connection between
Great Lakes & Mississippi
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Existing Conditions:

Stormwater

Lockport Powerhouse
and Lock

~5,000 cfs

Wilmette Pumping
Station and Sluice Gate

~18,000 cfs

Chicago River

Controlling Works

~15,000 cfs
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Existing Conditions:

Water Quality

Wilmette Pumping
Station and Sluice Gate

Chicago River
Controlling Works
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Existing Conditions:
Recreational Movements

Chicago River
Controlling Works

Vessels: 32,956 avg
Passengers: 711,902 avg

0’Brien Lock

Vessels: 24,456 avg
Passengers: 479 avg
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Existing Conditions:
Cargo Movements
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HISTORICAL TONNAGE FOR WATERWAY
By Segments, 1992 - 2012
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e CAWS = Chicago Sanitary and Ship Canal
e Calumet Harbor e Calumet-Sag Channel

== (Chicago River (South Branch) === (Chicago River (Main and North Branch)
w | ake Calumet

Notes:

Tonnages include inbound, outbound, through, and internal traffic on each segment, as applicable
(i.e. tonnage passing through the CAWS to/from lllinois River and Lake Michigan).




SHORT AND LONG TERM FORECASTS
By Commodity (ktons)

Current 2020 2040

Chemicals 500 250
Manufactured Goods m

Manufactured Equipment “ 200 “ 200




AQUATIC NUISANCE SPECIES

(ANS)




‘ What species are a risk?
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Targeted Species

- Pathways =» 2-way Aquatic Focus

 (Categories
. Fish
- Plant
- Algae
- Crustacean
« Virus

» Modes of movement

- Floating

.+ Swimming

- Assisted (i.e. hitchhiking)

Diverse factors require distinct assumptions

/ .
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DISPERSAL AND ANS
SPECIES

= Dispersal

o Active: movement by its own means (e.g.,
swimming)

o Passive: movement by other means, such as
water flow, boats, or another object (e.g.,
floating or hitchhiking)

= ANS Species
o Primarily 13 species from GLMRIS
o Consideration of additional species in future

= Aquatic Pathway Focus

o Other means of transfer — human,
bird/terrestial



POTENTIAL IMPACTS
AND RISK

= Environmental — consequences to
ecosystem/habitat and native species

= Economic —already transferred ANS
estimated to cost $10s M to $100s M+
annually per species (sea lamprey/zebra
mussels)

= Social/Political — potential effects on
recreation and/or regulatory requirements



GLMRIS Risk Assessment

Probability of

Consequence of

Risk = . X .
Establishment Establishment
Ppath. Parrival Ppasiage Pcolonize b Pipl‘EEd
v
Environmental Economic . Social/Political
CONSEqUenCes Consequences Consequences

Source: GLMRIS Report - USACE




Multiple Components Spread

of Establishment
H
SOUTH BRANCH ~@ Chicago River Controlling Works
. CHICAGO RIVER » \\ CHICAGO RIVER
Passing Colonization

Racine Ave Pump Station /
ILLINOIS INTERNATIONAL PORT DISTRICT

-

BURNS HARBOR

ney WWTP

Arrival

¢ INDIANA HARBOR CANAL

0
CALUMET RIVER

Lockport Lock and Dam

HART DITCH

® Brandon Lock and Dam



PASSAGE REDUCTION EFFICIENCY

= Preventing dispersal from Point A to Point B
= Baseline (0% efficiency) = ‘open river’ with no control measures

= Relative to movement at a single point, not probability of establishment

Control
K
—

Species ~ -
Movement

Attempts
-

ﬁ - 1;;53:.%;_




CURRENT ANS RISK REDUCTION EFFORTS

= Electric Dispersal Barrier Operations and Enhancements - USACE

= Brandon Road ANS Lock Investigation — USACE
= Research on CO, and water guns (Asian carp) — USGS

= Commercial fishing (Asian carp) in IL Waterway — IDNR

= Monitoring/inspection/outreach — multiple states




CAWS Discussion
Framework
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ANS Lock System

= Control Technologies
o Flushing lock
o Electric barrier

o Water treatment
(CO2, UV, Chlorine, etc.)

= Species

o Varies w/ controls
o Typ. swimmers & floaters

= Maritime transportation
o Implications vary w/ controls
o Additional investigations needed

System has Numerous Controls -
Varies by Location

Electrodes

Source: GLMRIS Report - USACE

Sample ANS Lock System Configuration



ANS LOCK SYSTEM

= ANS lock system is a combination of control measures

= Contains physical, chemical and biological measures used in arrangement designed to increase
efficiency.

= Estimated to provide >75% reduction in species movement through a specific point of control.

TREATMENT TREATMENT
WASTE BUILDING TREATED WATER VOLUME




GLMRIS LocCK

Prevents the transfer of ANS that move by
Passive Draft along the current of water.

1 - Vessel is entering the
CAWS ANS Buffer Zone.

Lock gates
are closed
on this end.

Untreated
Water

3 - Untreated water is pumped
from the opposite end of the lock.

Lock gates Lock gates
are closed are closed
on this end. on this end.

Untreated
Water

5 - Vessel is locked through
ANS-treated water and enters
the CAWS ANS Buffer Zone.

Lock gates
are closed
on this end.

Untreated
Water

*General operating conditions are shown. Operations would vary based on direction of travel
28 and site specific conditions.

‘ Source: GLMRIS Report - USACE



Conceptual ANS Lock System at Brandon Lock

* |

 Control Technologies
— 1-way Flushing lock
— Electric barrier

* Species

— Swimmers

— Floaters

— No Lake MI species

* Maritime transportation

— Fill/travel times

— Stray currents

— Operator/vessel safety

 Electric Barrier

Legend
G ide Wall

Electric Barrier Building

Source: GLMRIS Report - USACE



’ ANS Buffer Zoﬁe

o

2-way species control

Upstream/downstream control

or Physi

Combination of 1-way and
2-way control points

Various technologies

Miss River and Lake Ml
species

Phased implementation Buffer Zone Concept
(example for illustrative purposes only)

System has Numerous Controls — Varies by Location

Source: GLMRIS Report - USACE



Maritime Transportation

 Potential Implications (depending upon type of control point)

- Travel/lockage times and delays

. Passenger/operator safety

. Shipping rates and other costs
« Other

* Influencing Assumptions

- Holding/contact times

- Water volumes/rates

. Structure/vessel integrity
. Other

What controls will maintain efficient maritime transportation?

31/
|



RELATING PASSING EFFICIENCY

TO RISK REDUCTION




CONTROL MEASURES BY SPECIES

= Qualitative Relative Rating — Numerical & Color
o Dark Green (3A) — highest
o Green (3B) — medium

o Light Green (3C) - lowest

95% or greater efficient preventing movement - low uncertainty
85%-95% efficient preventing movement - medium uncertainty
75%-85% efficient preventing movement - high uncertainty




Levels of Uncertainty Outlined in GLMRIS

= High = Little or no data were available, or there was a very broad range in the nature and severity of
consequences including extreme consequences, and the probability or consequence ratings (as well
as all assumptions used to develop the ratings) were based on professional judgment;

= Medium = Good data were available but some major data gaps were still evident, or there was a
broad range in the nature and severity of the consequences but no extreme consequences were
indicated, such that the probability or consequence rating is based on a mixture of ANS-specific data,
data from similar species, anecdotal data, and professional judgment;

= Low = Good ANS-specific data were available (e.g., peer-reviewed, ANS specific scientific
publications and reports), and no significant data gaps were known, and there was only a limited
range of possible consequences; and

= None = Adequate data were available to fully support the probability and consequence ratings.

Source: GLMRIS Report - USACE



CONTROL MEASURE COMBINATIONS BY SPECIES

Estimated Passage Reduction Efficiency
Active Dispersal Active/Passive Passive Dispersal
Control Fish Céros;gceans Plants Algae Disease
Measure Description Silver |Bighead Ruffe Threespine | Tubenose scud Re dy Fishhook Reed Red Diatom Grass VHSY
Combination Carp | Carp Stickleback | Goby Shrimp Waterflea| Sweetgrass | Algae Kelp
Tz Tz Tso To Tao To To Tas Tso To To Tio To
ANS Lock Physical - screening
System Chemical - general chemicals 75% 75% 75% 75% 75% 75%
Combination1 | Biological - electric
AN ysical - lethal temperature
stem Chemical - none
Com & ical - ic deterrent
ANS Lock Physical - screening & ultraviolet light
System Chemical - alteration of water quality 75% 5% 75% 75% 5% 75% 75%
Combination3 | pi5|osical - electric deterrent
Physical - physical barrier
Physical Barrier | Chemical - none
Biological - none
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EXAMPLE OF REDUCTION IN PASSING PROBABILITY

ANS Controls Passage Probability of Passing Risk Reduction

Reduction Efficienc _ Factor!
v With ANS Controls oeto

: — 4|
100% 15%
100% 5%

Notes:
1. Assumes all other probability elements are held constant




EXAMPLE OF PASSING PROBABILITY IMPACTS ON
PROBABILITY OF ESTABLISHMENT

Example Probability Element Change in Risk Reduction
ANS Control Passage
Spemes Pathway Arrlval Passage Colonlzatlon Spread Probablllty Factor

No control 100% 80% 100% 50% 50%

ANS Lock @ 75% Efficient 100% m l 100% to 25 4(100% Vs 25%
s Lok @ 8% i - T - L

Ppath. X Parrival X Ppassage X Pcolonize o Pipread

Notes:
1. Assumes all other probability elements are held constant
2. Arrival and Passage are only elements GLMRIS alternatives are expected to impact (pathway, colonization, and spread are all independent)




PASSAGE REDUCTION FINDINGS

= ANS Lock System combinations > 75% efficient

o Efficiency varies by species and technology
« Higher for fish species w/ chemicals than most plant species

* Higher for lethal temperature for plant species than chemical
o Current information suggests lethal temperature provides highest efficiency across all species
o Uncertainty and/or ongoing development basis for range in efficiencies

= Physical Barrier > 95% efficient

= Discussion Framework
o Ratings based on pathway with lowest reduction efficiency

o > 85% efficient passage reduction for Great Lakes to Mississippi species — Brandon Road 1-way

o > 95% efficient passage reduction for Mississippi to Great Lakes species — cumulative effects



FINDINGS

= Refine ANS control measure evaluation by species
o Potential for > 85% efficiency or RRF ~ 7 for GLMRIS species
o Potential for > 95% efficiency or RRF ~ 20 for Mississippi to Great Lakes species — based on cumulative effects
o Combination with Brandon Road drives cumulative effects
= Frame more fully in context of GLMRIS Risk Assessment
o Probability of passage =» Probability of Establishment =» Risk Reduction
o Several species may establish at any time (T0)
= Enhance risk reduction comparison for long term strategy
o Weakest pathway link drives overall assessment

o Further R&D and adaptive management is expected to improve efficiencies and reduce uncertainty



ADDITIONAL ANS LOCK SYSTEM EVALUATIONS

= Focused set of control measures and combinations
= Interactions of control measures working in combination
= Reduce uncertainty
o Mixing effects in lock chamber
o Temperature/chemical applications in lock chamber
o Range of species
= Adaptive Management
o Efficacy studies - lab and field
o Demonstration projects

o Continued refinements



DISCUSSION

42





