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E.7 Mid-System Separation Cal-Sag Open Control Technologies with a Buffer
Zone

E.7.1 ANS Potentially Invading the Great Lakes Basin
E.7.1.1 Crustaceans
E.7.1.1.1 Scud (Apocorophium lacustre)

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL
TECHNOLOGIES WITH A BUFFER ZONE ALTERNATIVE

This alternative would include a combination of the
following options and technologies. The nonstructural
measures would include the development of a
monitoring and response program. Nonstructural
measures could be implemented at time step 0 (Tg, in
units of years) by local, state, and federal agencies and the public. Technology measures would
include combinations of control structures that would be implemented by time step 25 (Tys).

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative Measures

Option or
Pathway Control Point Technology
Nonstructural Measures

Brandon Road Electric Barrier®
Lock and Dam (I) | GLMRIS Lock

Wilmette
Pumping Station

Physical Barrier
ANS Treatment Plant”
Nonstructural Measures

Stickney, IL (C)

Chicago River Brandon Road | Electric Barrier®

Controlling Lock and Dam (1) | GLMRIS Lock
Works

Physical Barrier
ANS Treatment Plant”
Nonstructural Measures

Stickney, IL (C)

Brandon Road Lock | Electric Barrier®

and Dam (1) GLMRIS Lock
Screened Sluice
Gates

ANS Treatment Plant
Electric Barrier

T.J. O'Brien Lock
and Dam (F)*

GLMRIS Lock
Nonstructural Measures
Indiana Harbor Brandon Road | Electric Barrier®

Lock and Dam (I) | GLMRIS Lock
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State Line, IL/IN
(G) Physical Barrier

Nonstructural Measures

Brandon Road Electric Barrier”

Lock and Dam (1) | GLMRIS Lock
Hammond, IN
(H) Physical Barrier

¥ The Mid-system Separation Cal-Sag Open Control
Technologies with a Buffer Zone Alternative includes an electric
barrier at Control Point (1), which is ineffective for the

A. lacustre and does not impact its probability rating.

® Control Point (C) includes an ANSTP that removes ANS from
water on the Lake Michigan side of the physical barrier prior to
its discharge to the Mississippi River side. The ANSTP is not
designed to treat Mississippi River Basin water, and, therefore,
has no impact on A. lacustre’s probability ratings.

¢ Control Point (F) is not effective for Mississippi River Basin
species because it contains no measures to restrict ANS
transfer to Lake Michigan during storm events requiring
backflows, when water from the CAWS may be discharged into
the Calumet River.
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

PATHWAY 1
WILMETTE PUMPING STATION (WPS) TO BRANDON ROAD LOCK AND DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS
Treatment Plant

PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability To Tio Ty Tso
Element P U P U P U P U
P(pathway) High None High None High None High None
P(arrival) High Low High Low High Low High Low
P(passage) High Low High Low High Low High Low
P(colonizes) High Low High Low High Low High Low
P(spreads) High Low High Low High Low High Low
P(establishment) | High = High | - | High | - |High | -
® “|ndicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

characterize overall uncertainty for an aggregate rating.

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone Rating Summary®

Probability To T Ty Tso

Element P U P U P U P U
P(pathway) High None High None High Non | High None

e

P(arrival) High Low High Low High Low | High Low
P(passage) High Low High Low Low Low | Low Low
P(colonizes) High Low High Low High Low | High Low
P(spreads) High Low High Low High Low | High Low
P(establishment) | High = High | - | Low|NPE | - | Low|NPE | -

® The highlighted table cells indicate a rating change in the probability element. Low|NPE means low, given no

prior establishment in previous time steps.
® “_|ndicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to
characterize overall uncertainty for an aggregate rating.

EVIDENCE FOR ESTIMATING THE RISK OF ESTABLISHMENT/UNCERTAINTY
1. P(pathway) To-Tse: HIGH
Evidence for Probability Rating

To: Pathway is visible, confirmed, and present year-round. No activities or events are
expected to reduce or eliminate the hydrologic connection between the Wilmette
Pumping Station (WPS) and the Brandon Road Lock and Dam over the next 50 years.
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative does not affect the pathway for A. lacustre.

T10: See To.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes an aquatic nuisance species treatment plant (ANSTP) and a
physical barrier in the Chicago Sanitary and Ship Canal (CSSC) at Stickney, lllinois. The
ANSTP would treat water collected from the Lake Michigan side of the physical
barrier and discharge this treated water to the Mississippi River side of the barrier;
consequently, an aquatic pathway between the basins would be present.

Tso: See T25.

Uncertainty: NONE

Evidence for Uncertainty Rating

The existence of the pathway has been confirmed with certainty.
P(arrival) To-Tso: HIGH

In determining the probability of arrival, the pathway is assumed to exist.
Factors That Influence Arrival of Species

a. Type of Mobility/Invasion Speed
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre from natural dispersion
through aquatic pathways to the Brandon Road Lock and Dam.

b. Human-Mediated Transport through Aquatic Pathways
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre from human-mediated
transport through aquatic pathways to the Brandon Road Lock and Dam.

¢. Current Abundance and Reproductive Capacity
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current abundance or reproductive capacity
of A. lacustre.

T10: See To. Abundance is expected to increase beyond Ty levels.
Tys5: See Tqp.
Tso: See T10.
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

d. Existing Physical Human/Natural Barriers
To: There are no existing barriers. This species is at or close to the pathway and
moved through several locks as it moved northward from the lower Mississippi River
Basin.
T]_o: See To.
T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes the construction of a Great Lakes and Mississippi River
Interbasin Study (GLMRIS) Lock and electric barrier at Brandon Road Lock and Dam in
Illinois. The alternative also includes a physical barrier in the channel at Stickney,
Illinois. Overall, none of these structural measures are expected to control the arrival
of A. lacustre to Brandon Road Lock and Dam by human-mediated transport or
natural dispersion. In 2005, A. lacustre was found in the lllinois River just above the
Dresden Lock and Dam, less than 32.2 km (20 mi) from the Brandon Road Lock and
Dam in the Illinois River (USGS 2011). Hence, the species is likely at or close to the
pathway.
Tso: See Tys.

e. Distance from Pathway
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to limit the movement of A. lacustre outside of its current
distribution.

Ti0: See Typ. The species may be closer to the pathway or at the pathway entrance.
T25: See T10.
Tso: See Tqp.

f. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to reduce the habitat suitability for A. lacustre in the
Mississippi River Basin.

T]_o: See To.
Ty5: See Tg.
Tso: See To.

Probability of Arrival

Time Step To T10 T25 T50
No New Federal Action Rating High | High High High
Mid-system Separation Cal-Sag Open
Control Technologies with a Buffer Zone High | High High High
Rating
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre through aquatic pathways
to the Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River
just above the Dresden Lock and Dam, less than 32.2 km (20 mi) from the Brandon Road
Lock and Dam in the Illinois River (USGS 2011). Hence, the species is likely at or close to
the pathway. Therefore, the probability of arrival remains high.

T101 See To.
TzsI See To.
Tso: See To.

Uncertainty of Arrival

Time Step To Tio Tys Tso
No New Federal Action Rating low | Low | Low | Low
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low | Low | Low | Low
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre through aquatic pathways
to the Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River
just above the Dresden Lock and Dam, less than 32.2 km (20 mi) from the Brandon Road
Lock and Dam in the Illinois River (USGS 2011). Hence, the species is likely at or close to
the pathway. Therefore, the uncertainty remains low.

T]_o: See To.
T25: See To.
Tso: See To.

3. P(passage) To-Tso: HIGH-LOW

In determining the probability of passage, the species is assumed to have arrived at the
pathway.

Factors That Influence Passage of Species (Considering All Life Stages)

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at T,.
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

Nonstructural measures alone are not expected to address the natural dispersion
(i.e., swimming, crawling, and passive drift) of A. lacustre through the aquatic
pathway.

T10: See To.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes structural measures that would be implemented at T»s.
This alternative creates two control points, one at Brandon Road Lock and Dam and a
second at Stickney, lllinois. At the Brandon Road Lock and Dam control point, the
current lock and dam would be retrofitted into a GLMRIS Lock and an electric barrier
and engineered approach channel would be constructed on the downstream side of
the lock. At this location, flood flows for a 0.2% annual chance of exceedance (ACE)
event would not bypass the Brandon Road control point.

The GLMRIS Lock addresses the passive drift of A. lacustre that may travel against
the current toward the Great Lakes Basin and into the lock. If left uncontrolled, the
lock could then transport this species upstream. In this alternative, the channel
downstream of the lock would be uncontrolled for A. lacustre that passively drift.
Upstream water is buffer zone water and would be controlled for Great Lakes ANS.
The buffer zone water originates from (1) this alternative’s lakefront ANSTPs,

(2) rainwater, (3) discharge from treatment plants whose treatment addresses ANS,
and/or (4) other discharges that originate from drinking or rainwater sources. As the
lock travels up the 34-ft lift, a filling and emptying system would remove the
contained water from one end and flush and fill the lock with buffer zone water on
the opposite end. The current lock would be retrofitted with a pump-driven filling
and emptying system to achieve this purpose of plug flow through the lock.

The Brandon Road Lock and Dam control point also includes an electric barrier
constructed downstream of the lock. The electric barrier is not an effective control
measure for A. lacustre. At the Stickney, Illinois, control point a physical barrier and
ANSTP would be constructed.

The physical barrier would be constructed in the channel at Stickney, lllinois, and
is expected to separate the Great Lakes and Mississippi River basins. The barrier and
associated flood risk management features would be designed to control
overtopping of the banks up to an extreme storm event, a 0.2% ACE event.

The purpose of the ANSTP at the Stickney control point is to remove ANS in CSSC
water prior to discharge into the Mississippi River Basin side of the control point. The
ANSTP only treats water from the Great Lakes Basin side of the physical barrier, not
water from the Mississippi River Basin side. A. lacustre is located in the Mississippi
River Basin.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is expected to control the natural dispersion (i.e., swimming,
crawling, and passive drift) of A. lacustre through the aquatic pathway.

Tso: See T25.

Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at To.
Nonstructural measures alone are not expected to address the human-mediated
transport of A. lacustre through the aquatic pathway.

T]_o: See To.

T2s: See section 3a (Type of Mobility/Invasion Speed) at Ts for a description of the
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative. Structural measures as part of this alternative are expected to control
the human-mediated transport of A. lacustre through the aquatic pathway. The
GLMRIS Lock at the Brandon Road Lock and Dam control point is not expected to
address the human-mediated transport of A. lacustre through the aquatic pathway
due to the species being capable of attaching to vessel hulls. The GLMRIS Lock does
not dislodge attached organisms from vessel hulls. However, the physical barrier at
the Stickney control point is expected to control the vessel-mediated transport of the
species through the aquatic pathway, because vessels would be unable to traverse
the barrier; however, there is no commercial vessel traffic into the North Shore
Channel (USACE 2011).

Tso: See T25.

Existing Physical Human/Natural Barriers

To: The sluice gate at the WPS is a barrier that could retard dispersion by boat
transport. The scud moved through several locks as it moved northward from the
lower Mississippi River Basin, suggesting that the locks are not a barrier.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at T,.
Nonstructural measures alone are not expected to address the natural dispersion or
human-mediated transport of A. lacustre through the aquatic pathway.

T10: See Tg.

T2s: See section 3a (Type of Mobility/Invasion Speed) at Ts for a description of the
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative. Overall, structural measures as part of this alternative are expected to
control the natural dispersion and human-mediated transport of A. lacustre through
the aquatic pathway. Although the species is expected to be able to pass through the
Brandon Road Lock and Dam control point by attaching to vessel hulls, the species is
expected to be unable to pass through the control point at Stickney, Illinois. The
physical barrier is expected to control the natural dispersion and human-mediated
transport of the species through the aquatic pathway because the species and
vessels potentially transporting the species in ballast and bilge water or via hull
fouling would be unable to traverse the barrier.

Tso: See Tys.

Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative is not expected to affect habitat suitability for A. lacustre in the
CAWS.

T10: See To.
T25: See To.
Tso: See To.

Probability of Passage

Time Step Ty Tio Ty Tso

No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High Low Low
Rating’

a

The highlighted table cells indicate a rating change in the probability elements.
Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at Ty;
however, these measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport.
Therefore, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative’s high probability of passage rating for this time step does not differ
from that reported in the No New Federal Action Risk Assessment.

T]_o: See To.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at T»s. Structural
measures would include the construction of a GLMRIS Lock and electric barrier at
Brandon Road Lock and Dam as well as a physical barrier and ANSTP at Stickney, Illinois.

The GLMRIS Lock at the Brandon Road Lock and Dam control point is expected to
control the natural dispersion of A. lacustre through the aquatic pathway; however,
human-mediated transport would not be addressed. The GLMRIS Lock does not address
the passage of A. lacustre due to hull fouling because the lock does not dislodge attached
organisms from vessel hulls, and A. lacustre has been documented as a hull fouler
(Grigorovich et al. 2008; Johnson et al. 2007). The electric barrier would have no effect
on the passage of A. lacustre.

At the Stickney, lllinois, control point the physical barrier in the channel is expected
to separate the Great Lakes and Mississippi River basins. It is expected that A. lacustre
and vessels potentially transporting the species in ballast water or attached to hulls
would be unable to traverse the physical barrier; therefore, the physical barrier is
expected to control the natural dispersion and human-mediated transport of this species
through the aquatic pathway.
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

The purpose of the ANSTP is to remove ANS in CSSC water prior to discharge into the
Mississippi River Basin side of the control point; therefore the ANSTP would not be an
effective control for A. lacustre since it is located in the Mississippi River Basin, and water
from this basin would not be treated by the ANSTP.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative reduces the likelihood of A. lacustre passing through the aquatic
pathway via natural dispersion and human-mediated transport. Therefore, the
probability of passage is reduced to low.

Tso: See T25.

Uncertainty of Passage

Time Step To Tio Ty Tso
No New Federal Action Rating Low Low Low Low
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low Low Low Low
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

Nonstructural measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport;
therefore, the uncertainty remains low.

T]_o: See To.

Tys: Structural measures as part of the Mid-system Separation Cal-Sag Open Control
Technologies with a Buffer Zone Alternative are expected to control the natural
dispersion and human-mediated transport of A. lacustre through the aquatic pathway.
The physical barrier is expected to control the passage of A. lacustre through the aquatic
pathway up to an extreme storm event, a 0.2% ACE event. Implementation of a physical
barrier would require the use of mitigation tunnels and reservoirs. Obstructed screens
and inlets or gate problems during a large storm event could result in excessive river
stages, overbank flooding and bypass of the separation structures. However, a storm
event exceeding the 0.2% ACE design event could cause the waterway to overtop the
physical barrier. Therefore, the uncertainty is low.

Tso: See T25.

P(colonizes) To-Tso: HIGH

The probability and uncertainty ratings for P(colonizes) are assumed to remain
unchanged from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

5. P(spreads) To-Tso: HIGH

The probability and uncertainty ratings for P(spreads) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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PATHWAY 2
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

PATHWAY 2
CHICAGO RIVER CONTROLLING WORKS (CRCW) TO BRANDON ROAD LOCK AND
DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A
BUFFER ZONE: Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical
Barrier, and ANS Treatment Plant

PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability To Tio Ty Tso

Element P U P U P U P U
P(pathway) High None High None High None | High None
P(arrival) High Low High Low High Low High Low
P(passage) High Low High Low High Low High Low
P(colonizes) High Low High Low High Low High Low
P(spreads) High Low High Low High Low High Low
P(establishment) | High — |High | - |Hgh | - |High |

® “”|ndicates an uncertainty rating was not assigned to P(establishment) because there is no objective

way to characterize overall uncertainty for an aggregate rating.

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone Rating

Summary’®

Probability To T1o Ty Tso

Element P U P U P U P U
P(pathway) High | None | High None | High None | High None
P(arrival) High | Low High Low High Low High Low
P(passage) High | Low High Low Low Low Low Low
P(colonizes) High | Low High Low High Low High Low
P(spreads) High | Low High Low High Low High Low
P(establishment) | High | = | High | - | Low|NPE | - | Low|NPE | —

The highlighted table cells indicate a rating change in the probability element. Low|NPE means low, given
no prior establishment in previous time steps.

® “_|ndicates an uncertainty rating was not assigned to P(establishment) because there is no objective way
to characterize overall uncertainty for an aggregate rating.

EVIDENCE FOR ESTIMATING THE RISK OF ESTABLISHMENT/UNCERTAINTY
1. P(pathway) To-Tso: HIGH
Evidence for Probability Rating

To: Pathway is visible, confirmed, and present year-round. No activities or
events are expected to reduce or eliminate the hydrologic connection
between the Chicago River Controlling Works (CRCW) and the Brandon Road
Lock and Dam over the next 50 years. The Mid-system Separation Cal-Sag
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PATHWAY 2
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

Open Control Technologies with a Buffer Zone Alternative does not affect the
pathway for A. lacustre.

T10: See To.

T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative includes an ANSTP and a physical barrier in the CSSC
at Stickney, lllinois. The ANSTP would treat water collected from the Lake
Michigan side of the physical barrier and discharge this treated water to the
Mississippi River side of the barrier; consequently, an aquatic pathway
between the basins would be present.

Tso: See T25.

Uncertainty: NONE

Evidence for Uncertainty Rating

The existence of the pathway has been confirmed with certainty.
P(arrival) To-Tso: HIGH

In determining the probability of arrival, the pathway is assumed to exist.
Factors That Influence Arrival of Species

a. Type of Mobility/Invasion Speed
See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is not expected to affect the arrival of A. lacustre from
natural dispersion through aquatic pathways to the Brandon Road Lock and
Dam.

b. Human-Mediated Transport through Aquatic Pathways
See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is not expected to affect the arrival of A. lacustre from
human-mediated transport through aquatic pathways to the Brandon Road
Lock and Dam.

c. Current Abundance and Reproductive Capacity
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is not expected to affect the current abundance or
reproductive capacity of A. lacustre.

T10: Abundance is expected to increase beyond Ty levels.
T25: See T10.
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PATHWAY 2
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

Tso: See Tqp.

d. Existing Physical Human/Natural Barriers
To: There are no existing barriers. This species is at or close to the pathway
and moved through several locks as it moved northward from the lower
Mississippi River Basin.
T10: See To.
T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative includes the construction of a GLMRIS Lock and
electric barrier at Brandon Road Lock and Dam in lllinois. The alternative also
includes a physical barrier in the channel at Stickney, Illinois. Overall, none of
these structural measures are expected to control the arrival of A. lacustre to
the Brandon Road Lock and Dam by human-mediated transport or natural
dispersion. In 2005, A. lacustre was found in the Illinois River just above the
Dresden Lock and Dam, less than 32.2 km (20 mi) from the Brandon Road
Lock and Dam in the Illinois River (USGS 2011). Hence, the species is likely at
or close to the pathway.
Tso: See T25.

e. Distance from Pathway
To: In 2005, A. lacustre was found in the lllinois River just above the Dresden
Lock and Dam, less than 32 km (20 mi) from the Brandon Road Lock and Dam
in the Illinois River (USGS 2011).

The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is not expected to limit the movement of A. lacustre
outside of its current distribution.

T10: See Ty. The species may be closer to the pathway or at the pathway
entrance.

T25: See T10.

Tso: See T10.

f. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is not expected to reduce the habitat suitability for
A. lacustre in the Mississippi River Basin.
T]_o: See To.
T25: See To.
Tso: See To.
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Probability of Arrival

Time Step To Tio Tys Tso
No New Federal Action Rating High High High | High
Mid-system Separation Cal-Sag Open
Control Technologies with a Buffer Zone | High High High | High
Rating

Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative is not expected to affect the arrival of A. lacustre through
aquatic pathways to the Brandon Road Lock and Dam. In 2005, A. lacustre was
found in the Illinois River just above the Dresden Lock and Dam, less than 32.2 km
(20 mi) from the Brandon Road Lock and Dam in the Illinois River (USGS 2011).
Hence, the species is likely at or close to the pathway. Therefore, the probability
of arrival remains high.

T]_o: See To.
Ty5: See Tp.
Tso: See To.

Uncertainty of Arrival

Time Step To Tio Ty Tso
No New Federal Action Rating Low | Low | Low Low
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low | Low | Low Low
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative is not expected to affect the arrival of A. lacustre through
aquatic pathways to the Brandon Road Lock and Dam. In 2005, A. lacustre was
found in the Illinois River just above the Dresden Lock and Dam, less than 32.2 km
(20 mi) from the Brandon Road Lock and Dam in the Illinois River (USGS 2011).
Hence, the species is likely at or close to the pathway. Therefore, the uncertainty
remains low.

T]_o: See To.
Tys5: See T.
Tso: See To.
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3. P(passage) To-Tso : HIGH-LOW

In determining the probability of passage, the species is assumed to have arrived
at the pathway.

Factors That Influence Passage of Species (Considering All Life Stages)

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative includes nonstructural measures which could be
implemented at To. Nonstructural measures alone are not expected to
address the natural dispersion (i.e., swimming, crawling, and passive drift) of
A. lacustre through the aquatic pathway.

T]_o: See To.

T25: The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative includes structural measures that would be
implemented at T,s. This alternative creates two control points, one at
Brandon Road Lock and Dam and a second at Stickney, lllinois. At the
Brandon Road Lock and Dam control point, the current lock and dam would
be retrofitted into a GLMRIS Lock and an electric barrier and engineered
approach channel would be constructed on the downstream side of the lock.
At this location, flood flows for a 0.2% ACE event would not bypass the
Brandon Road control point.

The GLMRIS Lock addresses the passive drift of A. lacustre that may travel
against the current toward the Great Lakes Basin and into the lock. If left
uncontrolled, the lock could then transport this species upstream. In this
alternative, the channel downstream of the lock would be uncontrolled for
A. lacustre that passively drift. Upstream water is buffer zone water and
would be controlled for Great Lakes ANS. The buffer zone water originates
from (1) this alternative’s lakefront ANSTPs, (2) rainwater, (3) discharge from
treatment plants whose treatment addresses ANS, and/or (4) other
discharges that originate from drinking or rainwater sources. As the lock
travels up the 34-ft lift, a filling and emptying system would remove the
contained water from one end and flush and fill the lock with buffer zone
water on the opposite end. The current lock would be retrofitted with a
pump-driven filling and emptying system to achieve this purpose of plug flow
through the lock.

This alternative also includes an electric barrier constructed downstream
of the lock. The electric barrier is not an effective control measure for
A. lacustre.

At the Stickney, lllinois, control point a physical barrier would be
constructed in the channel and is expected to separate the Great Lakes and
Mississippi River basins. The barrier and associated flood risk management
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features would be designed to control overtopping of the banks up to an
extreme storm event, a 0.2% ACE event. The purpose of the ANSTP at the
Stickney, lllinois, control point is to remove ANS in CSSC water prior to
discharge into the Mississippi River Basin side of the control point. Since

A. lacustre is located in the Mississippi River Basin, the ANSTP would not be
an effective control for this species.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies
with a Buffer Zone Alternative is expected to control the natural dispersion
(i.e., swimming, crawling, and passive drift) of A. lacustre through the aquatic
pathway.

Tso: See T25.

b. Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative includes nonstructural measures which could be
implemented at To. Nonstructural measures alone are not expected to
address the human-mediated transport of A. lacustre through the aquatic
pathway.

T]_o: See T25.

Tas: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description
of the Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative. Structural measures as part of this alternative are
expected to control the human-mediated transport of A. lacustre through the
aquatic pathway. The GLMRIS Lock at the Brandon Road Lock and Dam
control point is not expected to address the human-mediated transport of
A. lacustre through the aquatic pathway due to the species being capable of
attaching to vessel hulls. The GLMRIS Lock does not dislodge attached
organisms from vessel hulls. However, the physical barrier at the Stickney
control point is expected to control the vessel-mediated transport of the
species through the aquatic pathway, because vessels would be unable to
traverse the barrier; however, there is no commercial vessel traffic into the
North Shore Channel (USACE 2011).

Tso: See Tys.

c. Existing Physical Human/Natural Barriers
To: A. lacustre moved through several locks as it moved northward from the
lower Mississippi River Basin, suggesting that the locks are not a barrier.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes nonstructural and structural measures.
Nonstructural measures could be implemented at To; however, these
measures alone are not expected to address the natural dispersion or human-
mediated transport of A. lacustre through the aquatic pathway.
Implementation of structural measures would not take place until Tys.
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T10: See To.

Tas: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description
of the Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative. Overall, structural measures as part of this
alternative are expected to control the natural dispersion and human-
mediated transport of A. lacustre through the aquatic pathway. Although the
species is expected to be able to pass through the Brandon Road Lock and
Dam control point by attaching to vessel hulls, the species is expected to be
unable to pass through the control point at Stickney, Illinois. The physical
barrier is expected to control the natural dispersion and human-mediated
transport of the species through the aquatic pathway because the species and
vessels potentially transporting the species in ballast and bilge water or via
hull fouling would be unable to traverse the barrier.

Tso: See T25.

d. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is not expected to affect habitat suitability for
A. lacustre in the CAWS.
T10: See Tg.
T25: See To.
Tso: See To.

Probability of Passage

Time Step To Tio Ty Tso
No New Federal Action Rating High | High | High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High | High | Low Low
Rating’

a

The highlighted table cells indicate a rating change in the probability element.
Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes nonstructural measures which could be implemented
at To; however, these measures alone are not expected to affect the passage of
A. lacustre through the aquatic pathway by natural dispersion or human-
mediated transport.

Therefore, the Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative’s high probability of passage rating does not differ from
that reported in the No New Federal Action Risk Assessment.

18
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone



PATHWAY 2
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

T10: See To.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes structural measures that would be implemented at T»s.

Structural measures would include the construction of a GLMRIS Lock and electric
barrier at Brandon Road Lock and Dam as well as a physical barrier and ANSTP at

Stickney, Illinois.

The GLMRIS Lock at the Brandon Road Lock and Dam control point is expected
to control the natural dispersion of A. lacustre through the aquatic pathway;
however, human-mediated transport would not be addressed. The GLMRIS Lock
does not address the passage of A. lacustre due to hull fouling because the lock
does not dislodge attached organisms from vessel hulls, and A. lacustre has been
documented as a hull fouler (Grigorovich et al. 2008; Johnson et al. 2007). The
electric barrier would have no effect on the passage of A. lacustre.

At the Stickney, lllinois, control point the physical barrier in the channel is
expected to separate the Great Lakes and Mississippi River basins. It is expected
that A. lacustre and vessels potentially transporting the species in ballast water or
attached to hulls would be unable to traverse the physical barrier; therefore, the
physical barrier is expected to control the natural dispersion and human-
mediated transport of this species through the aquatic pathway.

The purpose of the ANSTP is to remove ANS in CSSC water prior to discharge
into the Mississippi River Basin side of the control point; therefore the ANSTP
would not be an effective control for A. lacustre since it is located in the
Mississippi River Basin.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative reduces the likelihood of A. lacustre passing through the
aquatic pathway via natural dispersion and human-mediated transport.
Therefore, the probability of passage is reduced to low.

Tso: See Tys.

Uncertainty of Passage

Time Step To T10 Ty Tso
No New Federal Action Rating Low Llow | Low | Low
Mid-system Separation Cal-Sag Open
Control Technologies with a Buffer Zone Low Low | Low | Low
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

Nonstructural measures alone are not expected to affect the passage of
A. lacustre through the aquatic pathway by natural dispersion or human-
mediated transport; therefore, the uncertainty remains low.
T10: See To.
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Tys: Structural measures as part of the Mid-system Separation Cal-Sag Open
Control Technologies with a Buffer Zone Alternative are expected to control the
natural dispersion and human-mediated transport of A. lacustre through the
aquatic pathway. The physical barrier is expected to control the passage of

A. lacustre up to an extreme storm event, a 0.2% ACE event. Implementation of a
physical barrier would require the use of mitigation tunnels and reservoirs.
Obstructed screens and inlets or gate problems during a large storm event could
result in excessive river stages, overbank flooding and bypass of the separation
structures. However, a storm event exceeding the 0.2% ACE design event could
cause the waterway to overtop the physical barrier. Therefore, the uncertainty is
low.

Tso: See T25.

P(colonizes) To-Tso: HIGH

The probability and uncertainty ratings for P(colonizes) are assumed to remain
unchanged from the No New Federal Action Risk Assessment.

Uncertainty: LOW
P(spreads) To-Tso: HIGH

The probability and uncertainty ratings for P(spreads) are assumed to remain
unchanged from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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PATHWAY 3
CALUMET HARBOR TO BRANDON ROAD LOCK AND DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Screened Sluice Gates, and ANS
Treatment Plant

PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability Ty LET) Ty Tso

Element P U P U P U P U
P(pathway) High None | High None High None High None
P(arrival) High Low High Low High Low High Low
P(passage) High Low High Low High Low High Low
P(colonizes) High Low High Low High Low High Low
P(spreads) High Low High Low High Low High Low
P(establishment) | High | = | High | - | High | - | High | -

a “_n

Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective
way to characterize overall uncertainty for an aggregate rating.

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Rating Summary

Probability To Tio Ty Tso

Element P U P u P U P u
P(pathway) High None High None High None High | None
P(arrival) High Low High Low High Low High | Low
P(passage) High Low High Low High Low High | Low
P(colonizes) High Low High Low High Low High | Low
P(spreads) High Low High Low High Low High | Low
P(establishment) | High | = | High | - | High | - | High | -

® “|ndicates an uncertainty rating was not assigned to P(establishment) because there is no objective

way to characterize overall uncertainty for an aggregate rating.

EVIDENCE FOR ESTIMATING THE RISK OF ESTABLISHMENT/UNCERTAINTY

1. P(pathway) To-Tso: HIGH
Evidence for Probability Rating
Pathway is visible, confirmed, and present year-round. No activities or events are expected
to reduce or eliminate the hydrologic connection between Calumet Harbor and Brandon
Road Lock and Dam over the next 50 years. The Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Alternative is not expected to impact the pathway.

Uncertainty: NONE
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Evidence for Uncertainty Rating
The existence of the pathway has been confirmed with certainty.

2. P(arrival) To-Tso: HIGH
In determining the probability of arrival, the pathway is assumed to exist.
Factors That Influence Arrival of Species

a. Type of Mobility/Invasion Speed
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre from natural dispersion
through aquatic pathways to Brandon Road Lock and Dam.

b. Human-Mediated Transport through Aquatic Pathways
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre from human-mediated
transport through aquatic pathways to Brandon Road Lock and Dam.

c. Current Abundance and Reproductive Capacity
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current abundance or reproductive capacity of
A. lacustre.
T10: Abundance is expected to increase beyond Ty levels.
T25: See T10.
Tso: See Tqp.

d. Existing Physical Human/Natural Barriers
To: T.J. O’Brien Lock and Dam are between the current location of A. lacustre and
Calumet Harbor. However, this species is at or close to the pathway and moved through
several locks as it moved northward from the lower Mississippi River Basin.
T10: See Tg.
T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes the construction of a GLMRIS Lock and electric barrier at Brandon
Road Lock and Dam. In addition, a GLMRIS Lock, electric barrier, ANSTP, and screened
sluice gates would be constructed at Calumet Harbor. Overall, none of these structural
measures are expected to act as physical barriers to the arrival of A. lacustre at the
Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River just
above the Dresden Lock and Dam, less than 32.2 km (20 mi) from Brandon Road Lock
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and Dam in the lllinois River (USGS 2011). Hence, the species is likely at or close to the
pathway.
Tso: See T25.

e. Distance from Pathway
To: In 2005, A. lacustre was found in the lllinois River just above the Dresden Lock and
Dam, less than 32 km (20 mi) from Brandon Road Lock and Dam in the lllinois River
(USGS 2011).

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to limit the movement of A. lacustre outside of its current
distribution.

Ti0: See Ty. The species may be closer to the pathway or at the pathway entrance.
Ty5: See Tqp.
Tso: See T10.

f. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to reduce the habitat suitability for A. lacustre in the
Mississippi River Basin.

T10: See To.
T25: See To.
Tso: See To.

Probability of Arrival

Time Step To Tiwo Ty Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High High High
Rating

Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre through aquatic pathways to
the Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River just
above the Dresden Island Lock and Dam, less than 32.2 km (20 mi) from Brandon Road Lock
and Dam in the lllinois River (USGS 2011). Hence, the species is likely at or close to the
pathway. Therefore, the probability of arrival remains high.

T]_o: See To.
Ty5: See Tp.
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Tso: See To.

Uncertainty of Arrival

Time Step To Tio Tys Tso
No New Federal Action Rating Low | Low | Low Low
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low | Low | Low Low
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre through aquatic pathways to
the Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River just
above the Dresden Lock and Dam, less than 32.2 km (20 mi) from Brandon Road Lock and
Dam in the Illinois River (USGS 2011). Hence, the species is likely at or close to the pathway.
Therefore, the uncertainty remains low.

T]_o: See To.
T25: See To.
Tso: See To.

3. P(passage) To-Tso: HIGH

In determining the probability of passage, the species is assumed to have arrived at the
pathway.

Factors That Influence Passage of Species (Considering All Life Stages)
a. Type of Mobility/Invasion Speed

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at To.
Nonstructural measures alone are not expected to address the natural dispersion (i.e.,
swimming, crawling, and passive drift) of A. lacustre through the aquatic pathway.

T]_o: See To.

T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at Tps. This
alternative creates two control points, one at Brandon Road Lock and Dam and a second
at T.J. O’Brien Lock and Dam. At the Brandon Road Lock and Dam control point, the
current lock and dam would be retrofitted into a GLMRIS Lock and an electric barrier
and engineered approach channel would be constructed on the downstream side of the
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lock. At this location, flow conditions during a storm with a 0.2% ACE event would not
bypass the Brandon Road Lock and Dam control point.

The GLMRIS Lock addresses the passive drift of A. lacustre that may travel against the
current toward the Great Lakes Basin and into the lock. If left uncontrolled, the lock
could then transport this species upstream. In this alternative, the channel downstream
of the lock would be uncontrolled for A. lacustre organisms that passively drift, and
upstream water is buffer zone water and would be controlled for Great Lakes aquatic
nuisance species. The buffer zone water originates from (1) this alternative’s lakefront
ANSTPs, (2) rainwater, (3) discharge from wastewater treatment plants whose
treatment addresses aquatic nuisance species, and/or (4) other discharges that originate
from drinking or rainwater sources. As the lock travels up the 34-ft lift, a filling and
emptying system would remove the contained water from one end and flush and fill the
lock with buffer zone water on the opposite end. The current lock would be retrofitted
with a pump-driven filling and emptying system to achieve this purpose of plug flow
through the lock. However, the GLMRIS Lock would not be an effective control for hull
fouling species, such as this species.

The Brandon Road Lock and Dam control point also includes an electric barrier
constructed downstream of the GLMRIS Lock. The electric barrier is not an effective
control measure for A. lacustre.

In addition, a second control point would be created at the T.J. O’Brien Lock and
Dam with the construction of an ANSTP, electric barrier, GLMRIS Lock, and screened
sluice gates. The T.J. O’Brien Lock and Dam control point does not target controlling the
passage of Mississippi River Basin ANS. It is designed to control Great Lakes Basin ANS.
A. lacustre is located in the Mississippi River Basin.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative is expected to control the natural dispersion (i.e., swimming, crawling,
and passive drift) of A. lacustre through the aquatic pathway.

Tso: See T25.

Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at T,.
Nonstructural measures alone are not expected to address the human-mediated
transport of A. lacustre through the aquatic pathway.

T10: See Tg.

T2s: See section 3a (Type of Mobility/Invasion Speed) at Ts for a description of the
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative. Structural measures implemented as part of this alternative are not
expected to control the human-mediated transport of A. lacustre through the aquatic
pathway via hull fouling. This species is known to foul hulls of vessels (Grigorovich

et al. 2008). The GLMRIS Lock does not address hull fouling species because the lock
does not dislodge attached organisms from vessel hulls.

Tso: See Tys.
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Existing Physical Human/Natural Barriers

To: Existing potential barriers include the three lock and dam structures along the
pathway. A. lacustre moved through several locks as it moved northward from the
lower Mississippi River Basin, suggesting that the locks are not a barrier.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural and structural measures. Nonstructural measures
could be implemented at Tg; however, these measures alone are not expected to
address the natural dispersion or human-mediated transport of A. lacustre through the
aquatic pathway. Implementation of structural measures would not take place until Tos.
T10: See To.

Tys: Structural measures implemented as part of this alternative are expected to control
the natural dispersion of A. lacustre through the aquatic pathway; however, the species
is expected to still be able to pass through the aquatic pathway via hull fouling on
vessels. This species is known to foul hulls of vessels (Grigorovich et al. 2008). The
GLMRIS Lock does not address hull fouling species because the lock does not dislodge
attached organisms from vessel hulls.

Tso: See T25.

Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect habitat suitability for A. lacustre in the CAWS.
T]_o: See To.

Ty5: See Tg.
Tso: See To.

Probability of Passage

Time Step Ty Tio Ty Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High High High
Rating

Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Alternative Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone

Alternative includes nonstructural measures which could be implemented at To; however,
these measures alone are not expected to affect the passage of A. lacustre through the
aquatic pathway by natural dispersion or human-mediated transport. Therefore, the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative’s high
rating does not differ from that reported in the No New Federal Action Risk Assessment.
T]_o: See To.
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T»s5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative creates two control points, one at the Brandon Road Lock and Dam and a
second at T.J. O’Brien Lock and Dam, which would be implemented at T;s.

At the Brandon Road Lock and Dam control point, structural measures would include an
electric barrier and GLMRIS Lock. The electric barrier would have no effect on the passage
of A. lacustre. The GLMRIS Lock is expected to control the natural dispersion of A. lacustre
through the aquatic pathway. However, the GLMRIS Lock is not expected to control the
human-mediated transport of the species via hull fouling on vessels. Specifically, the
GLMRIS Lock does not remove attached organisms from vessel hulls.

As for the T.J. O’Brien Lock and Dam control point, it does not target controlling the
passage of Mississippi River Basin ANS. It is designed to control Great Lakes Basin ANS.

A. lacustre is located in the Mississippi River Basin.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative is not expected to reduce the likelihood of A. lacustre passing through the
aquatic pathway; therefore, the probability of passage remains high.

Tso: See Tys.

Uncertainty of Passage

Time Step Ty LET) Ty Tso
No New Federal Action Rating Low | Low | Low Low
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low | Low | Low Low
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

Nonstructural measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport;
therefore, the uncertainty remains low.

T]_o: See To.

Tys: Structural measures implemented as part of the Mid-system Separation Cal-Sag Open
Control Technologies with a Buffer Zone Alternative are expected to control the natural
dispersion of A. lacustre through the aquatic pathway; however, these measures are not
expected to control the human-mediated transport of A. lacustre via hull fouling on vessels.
Therefore, the uncertainty remains low.

Tso: See T25.

4. P(colonizes) To-Tso: HIGH

The probability and uncertainty ratings for P(colonizes) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.
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Uncertainty: LOW
P(spreads) To-Tso: HIGH

The probability and uncertainty ratings for P(spreads) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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PATHWAY 4
INDIANA HARBOR TO BRANDON ROAD LOCK AND DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, and Physical Barrier

PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability To Tio Ty Tso

Element P U P U P U P U
P(pathway) High None High None High None | High None
P(arrival) High Low High Low High Low High Low
P(passage) Low Medium | Medium | Medium | High Low High Low
P(colonizes) High Low High Low High Low High Low
P(spreads) High Low High Low High Low High Low
P(establishment) | Low = Medium | - | High | - | High | -

a “_n

Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to
characterize overall uncertainty for an aggregate rating.

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone Rating Summary?

Probability To LET) Ty Tso

Element P U P U P V) P U
P(pathway) High | None High None Low Low Low Low
P(arrival) High | Low High Low High Low High Low
P(passage) Low Medium | Medium | Medium | Low Low Low Low
P(colonizes) High | Low High Low High Low High Low
P(spreads) High | Low High Low High Low High Low
P(establishment) | Low | = Medium | - | Low(2) | - | Low(2) | -

® The highlighted table cells indicate a rating change in the probability element. (2) designates an increase in the

number of low elements.
“—" Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to
characterize overall uncertainty for an aggregate rating.

EVIDENCE FOR ESTIMATING THE RISK OF ESTABLISHMENT/UNCERTAINTY
1. P(pathway) To-Tso: HIGH-LOW

Probability of Pathway

Time Step To T Tas Tso
No New Federal Action High High High High
Rating

Mid-system Separation
Cal-Sag Open Control
Technologies with a Buffer
Zone Rating®

High High Low Low

a

The highlighted cells indicate a rating change in the probability element.
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Evidence for Probability Rating

To: Pathway is visible, confirmed, and present year-round.

T10: See To.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes a physical barrier in the channel at the Illinois-Indiana state
line that is expected to separate the Great Lakes and Mississippi River basins, thereby
reducing the likelihood that an aquatic pathway connects the two basins. The barrier
and associated flood risk management features would be designed to control
overtopping of the banks up to an extreme storm event, a 0.2% ACE event.
Therefore, the probability of pathway is reduced to low.

Tso: See T25.

Uncertainty of Pathway

Time Step To LET) Ty Tso
No New Federal Action Rating None None None None
Mid-system Separation Cal-
Sag Open Control
Technologies with a Buffer
Zone Rating”

None None Low Low

a

The highlighted cells indicate a rating change in the probability element.
Evidence for Uncertainty Rating

To: The existence of the pathway has been confirmed with certainty.

T10: See Tg.

T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is expected to separate the Great Lakes and Mississippi River basins.
However, the barrier and associated flood risk management features would be designed
to control overtopping of the banks up to an extreme storm event, a 0.2% ACE event.
Overall, uncertainty is low.

Tso: See Tys.

P(arrival) To-Tso: HIGH
In determining the probability of arrival, the pathway is assumed to exist.
Factors That Influence Arrival of Species
a. Type of Mobility/Invasion Speed
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre from natural dispersion

through aquatic pathways to the Brandon Road Lock and Dam.
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Human-Mediated Transport through Aquatic Pathways
See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre from human-mediated
transport through aquatic pathways to the Brandon Road Lock and Dam.

Current Abundance and Reproductive Capacity
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current abundance or reproductive capacity
of A. lacustre.

T]_oI See To.
Ty5: See Tg.
Tso: See To.

Existing Physical Human/Natural Barriers

To: There are no existing barriers; the species is likely already at the pathway.

T]_o: See To.

T5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative would include the construction of a GLMRIS Lock and electric barrier
at Brandon Road Lock and Dam. In addition, a physical barrier would be constructed
in the channel at the Illinois-Indiana state line. Overall, none of these structural
measures are expected to control the arrival of A. lacustre to the pathway. In 2005,
A. lacustre was found in the lllinois River just above the Dresden Lock and Dam, less
than 32.2 km (20 mi) from Brandon Road Lock and Dam in the lllinois River (USGS
2011). Hence, the species is likely at or close to the pathway.

Tso: See T25.

Distance from Pathway

To: In 2005, A. lacustre was found in the lllinois River just above the Dresden Lock
and Dam, less than 32.2 km (20 mi) from Brandon Road Lock and Dam in the Illinois
River (USGS 2011).

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to limit the movement of A. lacustre outside of its current
distribution.

Ti0: See Ty. The species may be closer to the pathway or at the pathway entrance.
Tys5: See Tqp.
Tso: See T10.

Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.
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The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to reduce the habitat suitability for A. lacustre in the
Mississippi River Basin.

T10: See To.
T25: See To.
Tso: See To.

Probability of Arrival

Time Step To LET) Ty Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High High High
Rating

Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre through aquatic pathways
to the Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River
just above the Dresden Lock and Dam, less than 32.2 km (20 mi) from Brandon Road Lock
and Dam in the lllinois River (USGS 2011). Hence, the species is likely at or close to the
pathway. Therefore, the probability of arrival remains high.

T]_o: See To.
Ty5: See To.
Tso: See To.

Uncertainty of Arrival

Time Step Ty LET) Ty Tso
No New Federal Action Rating Low Low Low Low
Mid-system Separation Cal-Sag Open Control
Technologies with a Buffer Zone Rating

Low Low Low Low

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre through aquatic pathways
to the Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River
just above the Dresden Lock and Dam, less than 32.2 km (20 mi) from Brandon Road Lock
and Dam in the lllinois River (USGS 2011). Hence, the species is likely at or close to the
pathway. Therefore, the uncertainty remains low.

T]_o: See To.
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Ty5: See T.
Tso: See To.

P(passage) To-Tso: MEDIUM-LOW

In determining the probability of passage, the species is assumed to have arrived at the
pathway.

Factors That Influence Passage of Species (Considering All Life Stages)

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at To.
Nonstructural measures alone are not expected to address the natural dispersion
(i.e., swimming, crawling, and passive drift) of A. lacustre through the aquatic
pathway.

T]_o: See To.

Ts5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes structural measures that would be implemented at T»s.
This alternative creates two control points, one at the Brandon Road Lock and Dam
and a second at the lllinois-Indiana state line. The Brandon Road Lock and Dam
control point would retrofit the Brandon Road Lock and Dam into a GLMRIS Lock and
an electric barrier and engineered approach channel would be constructed on the
downstream side of the lock. At this location, flow conditions during a storm with a
0.2% ACE event would not bypass the Brandon Road Lock and Dam control point.

The GLMRIS Lock addresses the passive drift of A. lacustre that may travel against
the current toward the Great Lakes Basin and into the lock. If left uncontrolled, the
lock could then transport this species upstream. In this alternative, the channel
downstream of the lock would be uncontrolled for A. lacustre organisms that
passively drift, and upstream water is buffer zone water and would be controlled for
Great Lakes aquatic nuisance species. The buffer zone water originates from (1) this
alternative’s lakefront ANSTP, (2) rainwater, (3) discharge from wastewater
treatment plants whose treatment addresses aquatic nuisance species, and/or
(4) other discharges that originate from drinking or rainwater sources. As the lock
travels up the 34-ft lift, a filling and emptying system would remove the contained
water from one end and flush and fill the lock with buffer zone water on the opposite
end. The current lock would be retrofitted with a pump-driven filling and emptying
system to achieve this purpose of plug flow through the lock. However, the GLMRIS
Lock would not be an effective control for hull fouling species, such as this species.
The Brandon Road Lock and Dam control point also includes an electric barrier
constructed downstream of the lock at the Brandon Road Lock and Dam. The electric
barrier is not an effective control measure for A. lacustre.
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The second control point at the Illinois-Indiana state line would include the
construction of a physical barrier. The physical barrier would be constructed in the
channel and is expected to separate the Great Lakes and Mississippi River basins.
The barrier and associated flood risk management features would be designed to
control overtopping of the banks up to an extreme storm event, a 0.2% ACE event.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is expected to control the natural dispersion (i.e., swimming,
crawling, and passive drift) of A. lacustre through the aquatic pathway.

Tso: See T25.

Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at To.
Nonstructural measures alone are not expected to address the human-mediated
transport of A. lacustre through the aquatic pathway.

T]_o: See To.

T2s: See section 3a (Type of Mobility/Invasion Speed) at Ts for a description of the
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative. Structural measures implemented as part of this alternative are
expected to control the human-mediated transport of A. lacustre through the aquatic
pathway. The Brandon Road Lock and Dam control point would not be effective at
controlling the human-mediated transport of A. lacustre via hull fouling; however,
the physical barrier at the Illinois-Indiana state line control point is expected to
control the human-mediated transport of the species through the aquatic pathway.
Vessels potentially transporting the species in ballast and bilge water or via hull-
fouling would be unable to traverse the physical barrier.

Tso: See Tys.

Existing Physical Human/Natural Barriers
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes nonstructural and structural measures. Nonstructural
measures could be implemented at To; however, these measures alone are not
expected to affect the natural dispersion or human-mediated transport of A. lacustre
through the aquatic pathway. Implementation of structural measures would not take
place until Tys.

T]_o: See To.

T2s: See section 3a (Type of Mobility/Invasion Speed) at Ts for a description of the
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative. Structural measures implemented as part of this alternative are
expected to control the natural dispersion and human-mediated transport of A.
lacustre through the aquatic pathway. The Brandon Road Lock and Dam control
point is expected to control natural dispersion of A. lacustre through the aquatic
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pathway; however, this control point is not expected to control the human-mediated
transport of the species via hull fouling through the aquatic pathway. The second
control point at the lllinois-Indiana state line is expected to control both natural
dispersion and human-mediated transport of A. lacustre through the aquatic
pathway. The physical barrier is expected to control the vessel-mediated transport
of the species as well as the natural dispersion of the species through the aquatic
pathway, because the species and vessels potentially transporting it in ballast and
bilge water or via hull fouling would be unable to traverse the barrier.

Tso: See T25.

d. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect habitat suitability for A. lacustre in the CAWS.
T10: See To.

T25: See To.
Tso: See To.

Probability of Passage

Time Step To Tio Ty Tso
No New Federal Action Rating Low Medium High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low Medium Low Low
Rating”

® The highlighted cells indicate a rating change in the probability element.
Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at Ty;
however, these measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport.
Therefore, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative’s low rating does not differ from that reported in the No New Federal
Action Risk Assessment.

T10. The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at Ty;
however, these measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport.
Therefore, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative’s medium rating does not differ from that reported in the No New
Federal Action Risk Assessment.
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T»s5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at T»s. This
alternative creates two control points, one at Brandon Road Lock and Dam and a second
at the lllinois—Indiana state line.

The Brandon Road Lock and Dam control point would include the construction of an
electric barrier and GLMRIS Lock. The electric barrier would have no effect on the
passage of A. lacustre. The GLMRIS Lock is expected to control the natural dispersion of
A. lacustre through the aquatic pathway; however, human-mediated transport of the
species via hull fouling would not be addressed. The GLMRIS Lock does not address the
passage of A. lacustre due to hull-fouling, because the lock does not dislodge attached
organisms from vessel hulls.

The second control point at the lllinois—Indiana state line would include the
construction of a physical barrier. The physical barrier constructed in the channel is
expected to separate the Great Lakes and Mississippi River basins. It is expected that
A. lacustre and vessels potentially transporting the species in ballast and bilge water or
attached to vessel hulls would be unable to traverse the barrier; therefore, the physical
barrier is expected to control the natural dispersion and human-mediated transport of
the species through the aquatic pathway.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative reduces the likelihood of A. lacustre passing through the aquatic
pathway. Therefore, the probability of passage is reduced to low.

Tso: See Tys.

Uncertainty of Passage

Time Step To Tio Ty Tso
No New Federal Action Rating Medium | Medium Low Low
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Medium | Medium Low Low
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

Nonstructural measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport;
therefore, the uncertainty remains medium.

T]_o: See To.

Tos: Structural measures as part of the Mid-system Separation Cal-Sag Open Control
Technologies with a Buffer Zone Alternative are expected to control the natural
dispersion and human-mediated transport of A. lacustre through the aquatic pathway.
The physical barrier is expected to control the passage of this species through the
aquatic pathway up to an extreme storm event, a 0.2% ACE event. However, a storm
event exceeding the 0.2% ACE design event could cause the waterway to overtop the
physical barrier. Therefore, the uncertainty is low.
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Tso: See Tos.
P(colonizes) To-Tso: HIGH

The probability and uncertainty ratings for P(colonizes) are assumed to remain
unchanged from the No New Federal Action Risk Assessment.

Uncertainty: LOW
P(spreads) To-Tso: HIGH

The probability and uncertainty ratings for P(spreads) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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BURNS SMALL BOAT HARBOR (BSBH) TO BRANDON ROAD LOCK AND DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, and Physical Barrier

PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability Ty Tio Ty Tso

Element P U P U P U P U
P(pathway) High None High None High None High None
P(arrival) High Low High Low High Low High Low
P(passage) Low Medium Medium | Medium | High Low High Low
P(colonizes) High Low High Low High Low High Low
P(spreads) High Low High Low High Low High Low
P(establishment) | Low - | Medium | - | High | - High -

a

characterize overall uncertainty for an aggregate rating.

“—" Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone Rating Summary®

Probability To T Ty Tso

Element P V) P U P U P U
P(pathway) High None High None Low Low | Low Low
P(arrival) High Low High Low High Low | High Low
P(passage) Low Medium | Medium | Medium | Low Low | Low Low
P(colonizes) High Low High Low High Low | High Low
P(spreads) High Low High Low High Low | High Low
P(establishment) | Low = Medium | - | Low(2) | - | Low(2) | -

a

number of low elements.

characterize overall uncertainty for an aggregate rating.

EVIDENCE FOR ESTIMATING THE RISK OF ESTABLISHMENT/UNCERTAINTY

1. P(pathway) To-Tso: HIGH-LOW

Probability of Pathway

Time Step To Tio Ty Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag

Open Control Technologies with High High Low Low
a Buffer Zone Rating’

® The highlighted table cells indicate a rating change in the probability element.
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Evidence for Probability Rating

To: Pathway is visible, confirmed, and present year-round.

T10: See To.

T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes a physical barrier in the channel at Hammond, Indiana, that is
expected to separate the Great Lakes and Mississippi River basins, thereby reducing the
likelihood that an aquatic pathway connects the two basins. The barrier and associated
flood risk management features would be designed to control overtopping of the banks
up to an extreme storm event, a 0.2% ACE event. Therefore, the probability of pathway
is reduced to low.

Tso: See T25.

Uncertainty of Pathway

Time Step To T Tys Tso
No New Federal Action None None None None
Rating

Mid-system Separation Cal-
Sag Open Control
Technologies with a Buffer
Zone Rating®

a

None None Low Low

The highlighted table cells indicate a rating change in the probability
element.

Evidence for Uncertainty Rating

To: The existence of the pathway has been confirmed with certainty.

T10: See To.

T»s5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is expected to separate the Great Lakes and Mississippi River basins.
However, the barrier and associated flood risk management features would be designed
to control overtopping of the banks up to an extreme storm event, a 0.2% ACE event.
Overall, uncertainty is low.

Tso: See Tys.

P(arrival) To-Tso: HIGH

In determining the probability of arrival, the pathway is assumed to exist.
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Factors That Influence Arrival of Species

a.

Type of Mobility/Invasion Speed
See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre from natural dispersion
through aquatic pathways to the Brandon Road Lock and Dam.

Human-Mediated Transport through Aquatic Pathways
See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre from human-mediated
transport through aquatic pathways to the Brandon Road Lock and Dam.

Current Abundance and Reproductive Capacity
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current abundance or reproductive capacity
of A. lacustre.

Ti0: See To. Abundance is expected to increase beyond Ty levels.
T25: See T10.
Tso: See Tqp.

Existing Physical Human/Natural Barriers

To: There are no existing barriers. This species is at or close to the pathway and
moved through several locks as it moved northward from the lower Mississippi River
Basin.

T10: See To.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative would include the construction of a GLMRIS Lock and electric barrier
at Brandon Road Lock and Dam. In addition, a physical barrier in the channel at
Hammond, Indiana, is expected to separate the Great Lakes and Mississippi River
basins. Overall, none of these structural measures are expected to control the arrival
of A. lacustre to the pathway. In 2005, A. lacustre was found in the lllinois River just
above the Dresden Lock and Dam, less than 32.2 km (20 mi) from Brandon Road Lock
and Dam in the lllinois River (USGS 2011). Hence, the species is likely at or close to
the pathway.

Tso: See T25.

Distance from Pathway

To: In 2005, A. lacustre was found in the lllinois River just above the Dresden Lock and
Dam, less than 32 km (20 mi) from Brandon Road Lock and Dam in the lllinois River
(USGS 2011).
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The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to limit the movement of A. lacustre outside of its current
distribution.

T10: See Ty. The species may be closer to the pathway or at the pathway entrance.
T25: See T10.
Tso: See T10.

f. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to reduce the habitat suitability for A. lacustre in the
Mississippi River Basin.

T]_o: See To.
Ty5: See Tg.
Tso: See To.

Probability of Arrival

Time Step To T Ty Tso
No New Federal Action Rating High | High High | High
Mid-system Separation Cal-Sag Open Control
Technologies with a Buffer Zone Rating

High | High High | High

Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre through aquatic pathways
to the Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River
just above the Dresden Island Lock and Dam, less than 32.2 km (20 mi) from Brandon
Road Lock and Dam in the Illinois River (USGS 2011). Hence, the species is likely at or
close to the pathway. Therefore, the probability of arrival remains high.

T10: See To.
Ty5: See T.
Tso: See To.

Uncertainty of Arrival

Time Step To Tio Ty Tso
No New Federal Action Rating Low Low Low | Low
Mid-system Separation Cal-Sag Open Control
Technologies with a Buffer Zone Rating

Low Low Low Low
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Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of A. lacustre through aquatic pathways
to the Brandon Road Lock and Dam. In 2005, A. lacustre was found in the lllinois River
just above the Dresden Island Lock and Dam, less than 32.2 km (20 mi) from Brandon
Road Lock and Dam in the Illinois River (USGS 2011). Hence, the species is likely at or
close to the pathway. Therefore, the uncertainty remains low.

T]_o: See To.
Ts5: See T.
Tso: See To.

3. P(passage) To-T50: MEDIUM-LOW

In determining the probability of passage, the species is assumed to have arrived at the
pathway.

Factors That Influence Passage of Species (Considering All Life Stages)

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at To.
Nonstructural measures alone are not expected to address the natural dispersion
(i.e., swimming, crawling, and passive drift) of A. lacustre through the aquatic
pathway.

T]_o: See To.

Ts5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes structural measures that would be implemented at T»s.
This alternative creates two control points, one at the Brandon Road Lock and Dam
and a second at Hammond, Indiana. The Brandon Road Lock and Dam control point
would retrofit the Brandon Road Lock and Dam into a GLMRIS Lock and an electric
barrier and engineered approach channel would be constructed on the downstream
side of the lock. At this location, flow conditions during a storm with a 0.2% ACE
event would not bypass the Brandon Road Lock and Dam control point.

The GLMRIS Lock addresses the passive drift of A. lacustre that may travel against
the current toward the Great Lakes Basin and into the lock. If left uncontrolled, the
lock could then transport this species upstream. In this alternative, the channel
downstream of the lock would be uncontrolled for A. lacustre organisms that
passively drift, and upstream water is buffer zone water and would be controlled for
Great Lakes aquatic nuisance species. The buffer zone water originates from (1) this
alternative’s lakefront ANSTP, (2) rainwater, (3) discharge from wastewater
treatment plants whose treatment addresses aquatic nuisance species, and/or
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(4) other discharges that originate from drinking or rainwater sources. As the lock
travels up the 34-ft lift, a filling and emptying system would remove the contained
water from one end and flush and fill the lock with buffer zone water on the opposite
end. The current lock would be retrofitted with a pump-driven filling and emptying
system to achieve this purpose of plug flow through the lock. However, the GLMRIS
Lock would not be an effective control for hull fouling species, such as this species.
The Brandon Road Lock and Dam control point also includes an electric barrier
constructed downstream of the lock at the Brandon Road Lock and Dam. The electric
barrier is not an effective control measure for A. lacustre.

The second control point at Hammond, Indiana, would include the construction
of a physical barrier. The physical barrier would be constructed in the channel and is
expected to separate the Great Lakes and Mississippi River basins. The barrier and
associated flood risk management features would be designed to control
overtopping of the banks up to an extreme storm event, a 0.2% ACE event.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative is expected to control the natural dispersion (i.e., swimming,
crawling, and passive drift) of A. lacustre through the aquatic pathway.

Tso: See T25.

Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes nonstructural measures which could be implemented at T.
Nonstructural measures alone are not expected to address the human-mediated
transport of A. lacustre through the aquatic pathway.

T]_o: See To.

T2s: See section 3a (Type of Mobility/Invasion Speed) at Ts for a description of the
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative. Structural measures implemented as part of this alternative are
expected to control the human-mediated transport of A. lacustre through the aquatic
pathway. The Brandon Road Lock and Dam control point would not be effective at
controlling the human-mediated transport of A. lacustre via hull fouling; however,
the physical barrier at the Hommond, Indiana, control point is expected to control
the human-mediated transport of the species through the aquatic pathway. Vessels
potentially transporting the species in ballast and bilge water or via hull-fouling
would be unable to traverse the physical barrier.

Tso: See Tys.

Existing Physical Human/Natural Barriers
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative includes nonstructural and structural measures. Nonstructural
measures could be implemented at To; however, these measures alone are not
expected to affect the natural dispersion or human-mediated transport of A. lacustre
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through the aquatic pathway. Implementation of structural measures would not take
place until Tys.

T]_o: See To.

T,s: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description of the
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative. Structural measures implemented as part of this alternative are
expected to control the natural dispersion and human-mediated transport of A.
lacustre through the aquatic pathway. The Brandon Road Lock and Dam control
point is expected to control the natural dispersion of A. lacustre through the aquatic
pathway; however, this control point is not expected to control the human-mediated
transport of the species via hull fouling through the aquatic pathway. The second
control point at Hommond, Indiana, is expected to control both natural dispersion
and human-mediated transport of A. lacustre through the aquatic pathway. The
physical barrier is expected to control the vessel-mediated transport of the species as
well as the natural dispersion of the species through the aquatic pathway, because
the species and vessels potentially transporting it in ballast and bilge water or via hull
fouling would be unable to traverse the barrier.

Tso: See T25.

d. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative is not expected to affect habitat suitability for A. lacustre in the
CAWS.
T]_o: See To.
T25: See To.
Tso: See To.

Probability of Passage

Time Step To Tio Ty Tso

No New Federal Action Rating Low Medium | High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low Medium Low Low
Rating’

® The highlighted table cells indicate a rating change in the probability element.
Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at Ty;
however, these measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport.
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Therefore, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative’s low rating does not differ from that reported in the No New Federal
Action Risk Assessment.

T10: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures which could be implemented at Ty;
however, these measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport.
Therefore, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative’s medium rating does not differ from that reported in the No New
Federal Action Risk Assessment.

T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at T»s. This
alternative creates two control points, one at Brandon Road Lock and Dam and a second
at Hammond, Indiana.

The Brandon Road Lock and Dam control point would include the construction of an
electric barrier and GLMRIS Lock. The electric barrier would have no effect on the
passage of A. lacustre. The GLMRIS Lock is expected to control the natural dispersion of
A. lacustre through the aquatic pathway; however, human-mediated transport of the
species via hull fouling would not be addressed. The GLMRIS Lock does not address the
passage of A. lacustre due to hull-fouling, because the lock does not dislodge attached
organisms from vessel hulls.

The second control point at Hammond, Indiana, would include the construction of a
physical barrier. The physical barrier constructed in the channel is expected to separate
the Great Lakes and Mississippi River basins. It is expected that A. lacustre and vessels
potentially transporting the species in ballast and bilge water or attached to vessel hulls
would be unable to traverse the barrier; therefore, the physical barrier is expected to
control the natural dispersion and human-mediated transport of the species through the
aquatic pathway.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative reduces the likelihood of A. lacustre and vessels potentially transporting
it in ballast and bilge water or via hull fouling passing through the aquatic pathway.
Therefore, the probability of passage is reduced to low.

Tso: See T25.

Uncertainty of Passage

Time Step To Tio Ty Tso
No New Federal Action Rating Medium Medium | Low Low
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Medium Medium | Low Low
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.
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Nonstructural measures alone are not expected to affect the passage of A. lacustre
through the aquatic pathway by natural dispersion or human-mediated transport;
therefore, the uncertainty remains medium.

T10: See To.

Tos: Structural measures as part of the Mid-system Separation Cal-Sag Open Control
Technologies with a Buffer Zone Alternative are expected to control the natural
dispersion and human-mediated transport of A. lacustre through the aquatic pathway.
The physical barrier is expected to control the passage of A. lacustre up to an extreme
storm event, a 0.2% ACE event. However, a storm event exceeding the 0.2% ACE design
event could cause the waterway to overtop the physical barrier. Therefore, the
uncertainty is low.

Tso: See T25.

P(colonizes) Ty-Tso: HIGH

The probability and uncertainty ratings for P(colonizes) are assumed to remain
unchanged from the No New Federal Action Risk Assessment.

Uncertainty: LOW
P(spreads) To-Tso: HIGH

The probability and uncertainty ratings for P(spreads) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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E.7.1.2 Fish

E.7.1.2.1 Bighead Carp (Hypophthalmichthys
nobilis)

MID-SYSTEM SEPARATION CAL-SAG OPEN
CONTROL TECHNOLOGIES WITH A BUFFER ZONE ALTERNATIVE

This alternative would include a combination of the following options and technologies. The
nonstructural measures would include the development of a monitoring and response
program. Nonstructural measures could be implemented at time step 0 (To, in units of years)
by local, state, and federal agencies and the public. Technology measures would include
combinations of control structures that would be implemented by Tys.

Mid-system Separation Cal-Sag Open Control Technologies
with a Buffer Zone Alternative Measure

Pathway Control Point ‘ Option or Technology
Nonstructural Measures®
Wilmette Brandon Road | Electric Barrier
Pumping Lock and Dam (I) | GLMRIS Lock
Station Physical Barrier

Stickney, IL (C) b
ANS Treatment Plant

Nonstructural Measures®
O =1-LRNJM Brandon Road | Electric Barrier
®elsiigel| T8 Lock and Dam () | GLMRIS Lock
Works stickney, IL (C) Physical Barrier :
ANS Treatment Plant
Nonstructural Measures®
Brandon Road Lock and Dam Electric
n Barrier
GLMRIS Lock

Screened
Sluice Gates
ANS
Treatment
Plant
Electric
Barrier
GLMRIS Lock

T.J. O'Brien Lock and Dam (F)°

Nonstructural Measures®
Brandon Road | Electric Barrier
Lock and Dam (I) | GLMRIS Lock
State Line, IL/IN | Physical Barrier
(G)

[ IENE
Harbor
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Nonstructural Measures®
Brandon Road | Electric Barrier
Lock and Dam | GLMRIS Lock
(1)
Hammond, IN | Physical Barrier
(H)
® For more information regarding nonstructural measures
for this species, please refer to the Nonstructural Risk
Assessment for the bighead carp.
® Control Point (C) includes an ANS Treatment Plant
(ANSTP) that removes aquatic nuisance species from
water on the Lake Michigan side of the physical barrier
prior to its discharge to the Mississippi River side. The
ANSTP is not designed to treat Mississippi River Basin
water and therefore has no impact on the bigheads carp's
probability ratings.
° Control Point (F) is not effective for Mississippi River
Basin species because it contains no measures to restrict
aquatic nuisance species transfer to Lake Michigan during
storm events requiring backflows, when water from the
CAWS may be discharged into the Calumet River.
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Risk Assessment Reference Map

Lockport Pool

Electric Dispersal Barrier .

Chicago Lock

A TJ 0'Brien L&D,
Lockport Lock

Brandon Pool

Starved Rock Lgp  Marseilles L&D A Dresden Island L&D

1 N Marseilles Pool
Peoria Pool Starved Rock Pool

Brandon Rd L&D

Dresden Pool

f Peoria L&D

LaGrange Pool

To maintain a desirable water depth and mild flow velocity in
the waterway to facilitate navigation, locks and dams are placed
A LaGrange L&D on the waterway. The waterway between two adjacent locks and
dams is called a "pool", and it is commonly named after the
name of the lock and dam at the downstream end of the pool.

<> The current Electric Dispersal Barrier System located approximately 5 mimi upstream of the
Lockport Lock and Dam is assumed to continue operation through Ts.
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PATHWAY 1

WILMETTE PUMPING STATION (WPS) TO BRANDON ROAD LOCK AND DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment

Plant

PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability To Tio Ty Tso

Element P U P U P U P U
P(pathway) High None High None High None High None
P(arrival) High None High None High None High None
P(passage) Low Medium | Low High Medium | High Medium | High
P(colonizes) High Medium | High Medium | High Medium | High Medium
P(spreads) High Low High Low High Low High Low
P(establishment) | Low = Low | - | Medium | - Medium -

a “_n

characterize overall uncertainty for an aggregate rating.

Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

Mid-system Separation Cal-Sag Open Control Technologies with A Buffer Zone Rating Summary®

Probability To Tio Ty Tso

Element P U P U P U P U
P(pathway) High None High None High None High None
P(arrival) High None High None High None High None
P(passage) Low Medium | Low High Low Low Low Low
P(colonizes) High Medium | High Medium | High Medium | High Medium
P(spreads) High Low High Low High Low High Low
P(establishment) | Low | —° | Low | - | Low | - | Low | -
® The highlighted table cells indicate a rating change in the probability element.

b w_n

overall uncertainty for an aggregate rating.

Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to characterize

EVIDENCE FOR ESTIMATING THE PROBABILITY OF ESTABLISHMENT/UNCERTAINTY

1. P(pathway) To-Tso: HIGH

Evidence for Probability Rating

To: Pathway is visible, confirmed, and present year-round. No activities or events are
expected to reduce or eliminate the hydrologic connection between the Wilmette
Pumping Station (WPS) and the Brandon Road Lock and Dam over the next 50 years.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative does not affect the pathway for bighead carp.

T]_o: See To.
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T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes an aquatic nuisance species treatment plant (ANSTP) and a physical
barrier in the Chicago Sanitary and Ship Canal (CSSC) at Stickney, lllinois. The ANSTP
would treat water collected from the Lake Michigan side of the physical barrier and
discharge this treated water to the Mississippi River side of the barrier; consequently, an
aquatic pathway between the basins would be present.
Tso: See T25.

Uncertainty: NONE

Evidence for Uncertainty Rating

The existence of the pathway has been confirmed with certainty.
P(arrival) To-Tso: HIGH

In determining the probability of arrival, the pathway is assumed to exist.
Factors That Influence Arrival of Species

a. Type of Mobility/Invasion Speed
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the type of mobility or invasion speed of the
bighead carp to the Brandon Road Lock and Dam.

b. Human-Mediated Transport through Aquatic Pathways
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp from human-
mediated transport through this aquatic pathway.

¢. Current Abundance and Reproductive Capacity
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current abundance and reproductive capacity
for the bighead carp through this aquatic pathway.

T10: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current and potential abundance and
reproductive capacity of the bighead carp.

Tas: See T1o. See the Nonstructural Risk Assessment for this species.
Tso: See T25.
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Existing Physical Human/Natural Barriers

To: There are no barriers to movement of bighead carp from its current position and the
Brandon Road Lock and Dam. The bighead carp has arrived at the pathway.

Tloi See To,

T»5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative creates two control points, one at the Brandon Road Lock and Dam and one
at Stickney, Illinois. The control point at the Brandon Road Lock and Dam would include
the construction of a Great Lakes and Mississippi River Interbasin Study (GLMRIS) lock
and electric barrier, while the Stickney, Illinois, control point would include the
construction of a physical barrier and ANSTP. The physical barrier would be constructed
in the channel and is expected to separate the Great Lakes and Mississippi River basins.
The barrier and associated flood risk management features would be designed to
control overtopping of the banks up to an extreme storm event, a 0.2% annual chance
of exceedance (ACE) event. However, these structural measures are not expected to
affect the arrival of the bighead carp at the Brandon Road Lock and Dam. The bighead
carp has arrived at the pathway. Bighead carp has been detected in the Dresden Island
Pool, where 706 adult bighead carp were captured approximately 4 mi downstream of
the Brandon Road Lock and Dam in the spring of 2013 (MRWG 2013). In addition, there
have been two recorded captures of bighead carp in the Chicago Area Water System
(CAWS) upstream of the Brandon Road Lock and Dam (ACRCC 2009, 2012).

T501 See T25.

Distance from Pathway
To: See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the distance from the pathway.
T10: See Ty
T,s5: See To.
Tso: See To.

Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the suitability of habitat.
Ti0: See Ty,
Tzs: See T.
Tso: See To.
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Probability of Arrival

Time Step To Tio Ty Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High High High
Rating

Evidence for Probability Rating (Considering All Life Stages)

To: Bighead carp has been documented at the Brandon Road Lock and Dam and Lockport
Pool upstream of the Brandon Road Lock and Dam.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp at Brandon Road Lock
and Dam. The bighead carp has arrived at the pathway. Bighead carp has been detected
in the Dresden Island Pool, where 706 adult bighead carp were captured approximately 4 mi
downstream of the Brandon Road Lock and Dam in the spring of 2013 (MRWG 2013). In
addition, there have been two recorded captures of bighead carp in the CAWS upstream of
the Brandon Road Lock and Dam (ACRCC 2009, 2012). Therefore, the probability of arrival
remains high.

T10: See To.
Ty5: See Tg.
Tso: See To.

Uncertainty of Arrival

Time Step To T Ty Tso
No New Federal Action Rating None None None None
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone None None None None
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp at the pathway. The
bighead carp has arrived at the pathway. Bighead carp has been detected in the Dresden
Island Pool, where 706 adult bighead carp were captured approximately 4 mi downstream
of the Brandon Road Lock and Dam in the spring of 2013 (MRWG 2013). In addition, there
have been two recorded captures of bighead carp in the CAWS upstream of the Brandon
Road Lock and Dam (ACRCC 2009, 2012). Therefore, the uncertainty remains none.

T10: See Tg.
Ty5: See Tg.
Tso: See To.
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3. P(passage) To-Tso: LOW

In determining the probability of passage, the species is assumed to have arrived at the
pathway.

Factors That Influence Passage of Species (Considering All Life Stages)

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures that could be implemented at Tp; however,
these measures alone are not expected to affect the natural dispersion (i.e., swimming
and passive drift) of the bighead carp through the aquatic pathway.

T10: See To.

T»5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at Tys. This
alternative would create two control points on this pathway: one at the Brandon Road
Lock and Dam and a second at Stickney, lllinois. At Brandon Road Lock and Dam, the
current lock would be rehabilitated into a GLMRIS Lock, and an electric barrier and
engineered approach channel would be constructed on the downstream side of the
lock. At this location, flood flows for a 0.2% ACE event would not bypass the Brandon
Road control point. Nonstructural measures would include monitoring and overfishing
and other population reduction measures in the Dresden Island Pool to minimize
propagule pressure. These measures also include ballast- and bilge-water discharge
prior to entering the Brandon Road control point from the downstream direction.

The Brandon Road Lock and Dam control point includes an electric barrier within an
engineered channel downstream of the lock. The purpose of the electric barrier would
be to deter swimming fish from moving into the lock chamber, thus reducing the
potential for fish to pass upstream through the Brandon Road control point. To
minimize opportunities for bypass through the barrier due to rough channel walls, the
electric barrier would be placed within a constructed, smooth-surfaced engineered
channel. Further testing would focus on determining optimal design and operating
parameters to address electric field shielding by steel-hulled vessels, fish entrainment
within barge-induced water currents, and very small fish. If the barrier is without
power, the GLMRIS Lock would be closed until power is restored. Prior to the lock being
operated after a power outage, fish within the engineered channel would be removed
by using nonstructural measures such as netting or piscicides.

The existing Brandon Road Lock would be rehabilitated to include a pump-driven
filling and emptying system to flush water from the lock and fill with buffer zone water.
Buffer zone water originates from sources that treated for ANS or discharges originating
from treatment plants and stormwater sources. The flushing action of the GLMRIS Lock
is expected to address the passive drift of bighead carp eggs, larvae, and fry that may
pass through the electric barrier and enter the lock.

A second control point would be created at Stickney, lllinois, with the construction
of a physical barrier and an ANSTP. The physical barrier would be constructed in the
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channel at Stickney, lllinois, and is expected to separate the Great Lakes and Mississippi
River basins. The barrier and associated flood risk management features would be
designed to control overtopping of the banks up to an extreme storm event, a 0.2% ACE
event. The physical barrier is expected to control the natural dispersion (i.e., swimming
and passive drift) of bighead carp through the aquatic pathway.

The ANSTP does not target controlling the passage of bighead carp through this
pathway. The ANSTP is designed to remove ANS in CSSC water prior to discharge into
the Mississippi River Basin side of the control point. Bighead carp are in the Mississippi
River Basin.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is expected to control the natural dispersion (i.e., swimming and passive
drift) of bighead carp through this aquatic pathway.

Tso: See T25.

Human-Mediated Transport through Aquatic Pathways

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures that could be implemented at T,. Ballast-
and bilge-water discharge prior to entering the Brandon Road Lock is expected to
address the human-mediated transport of bighead carp through the aquatic pathway.
T10: See To.

T,s: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description of the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative.
Structural measures as part of this alternative are expected to control the human-
mediated transport of bighead carp through the aquatic pathway. The GLMRIS Lock at
the Brandon Road Lock and Dam control point is expected to control the human-
mediated transport of bighead carp eggs, larvae, and fry, while the electric barrier is
expected to control the passage of swimming bighead carp. The physical barrier at the
Stickney control point is expected to control the vessel-mediated transport of the
species through the aquatic pathway, because vessels potentially transporting the
species in ballast and bilge water would be unable to traverse the barrier.

Tso: See Tys.

Existing Physical Human/Natural Barriers
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural and structural measures. Nonstructural measures
could be implemented at Tg; however, these measures alone are not expected to affect
the natural dispersion or human-mediated transport of the bighead carp through the
aquatic pathway. Structural measures would not be implemented until Tss.

T10: See To.

T,s: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description of the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative.
Structural measures as part of this alternative are expected to control the natural
dispersion and human-mediated transport of bighead carp through the aquatic
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pathway. The Brandon Road Lock and Dam control point includes a GLMRIS Lock that is
expected to control the passage of bighead carp eggs, larvae and fry, while the electric
barrier is expected to control the passage of swimming bighead carp. The Stickney
control point includes a physical barrier that is expected to control the natural
dispersion and human-mediated transport of the species through the aquatic pathway,
because the species and vessels potentially transporting it in ballast and bilge water
would be unable to traverse the barrier.

Tso: See Tys.

d. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the availability of suitable habitat within the CAWS
for bighead carp.

T]_o: See To.
T,s5: See To.
Tso: See Ty

Probability of Passage

Time Step To T10 Ty Tso
No New Federal Action Rating Low Low Medium Medium
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low Low Low Low
Rating”

a

The highlighted table cells indicate a rating change in the probability element.
Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures such as ballast- and bilge-water discharge that
could be implemented at To. Though ballast- and bilge-water discharge prior to entering the
Brandon Road Control Point is expected to address human-mediated transport through
aquatic pathways, these measures alone are not expected to affect the passage of bighead
carp through the aquatic pathway. Therefore, the alternative’s low rating at this time step
does not differ from that reported in the No New Federal Action Risk Assessment.

T]_oI See To.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at T»s. Structural
measures would include the construction of a GLMRIS Lock and an electric barrier at
Brandon Road Lock and Dam as well as the construction of a physical barrier and ANSTP at
Stickney, lllinois.

57
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone



PATHWAY 1
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:

Nonstructural Measures, Electric Barrier, GLMRIS Lock, Physical Barrier, and ANS Treatment Plant

The GLMRIS Lock at the Brandon Road Lock and Dam control point is expected to
address the passage of bighead carp eggs, larvae, and fry by passive drift against the current
and into the lock chamber. The lock’s pump-driven filling and emptying system would
remove the contained water from one end and, on the opposite end, flush and fill the lock
with buffer zone water.

The electric barrier is expected to control the upstream passage of swimming
bighead carp through the aquatic pathway.

In addition, a second control point would be created at Stickney, Illinois, with the
construction of a physical barrier and an ANSTP. The physical barrier constructed in the
channel is expected to separate the Great Lakes and Mississippi River basins. It is expected
that bighead carp and vessels potentially transporting bighead carp eggs, larvae, and fry in
ballast and bilge water would be unable to traverse the physical barrier; therefore, the
physical barrier is expected to control the natural dispersion and human-mediated
transport of this species through the aquatic pathway.

The ANSTP does not target controlling the passage of bighead carp through this pathway.
The ANSTP is designed to remove ANS in CSSC water prior to discharge into the Mississippi
River Basin side of the control point. Bighead carp are in the Mississippi River Basin.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative reduces the likelihood of bighead carp passing through the aquatic
pathway by natural dispersion and human-mediated transport. Therefore, the probability
of passage is reduced to low.

Tso: See T25.

Uncertainty of Passage

Time Step To Tio Ty Tso
No New Federal Action Rating Medium High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Medium High Low Low
Rating

% The highlighted table cells indicate a rating change in the probability element.
Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

Nonstructural measures alone are not expected to affect the passage of bighead carp
through the aquatic pathway by natural dispersion or human-mediated transport. As fully
described in the Nonstructural Alternative Risk Assessment, the current Electric Dispersal
Barrier System, located upstream of the Brandon Road Lock and Dam, is approximately 4 mi
upstream of the Lockport Lock and Dam. This Electric Dispersal Barrier System provides a
control point in this aquatic pathway and is expected to control the passage of swimming
bighead carp. Further testing on this system is focused on determining optimal design and
operating parameters to address electric field shielding by steel-hulled vessels, fish
entrainment within barge-induced water currents, and very small fish. Overall, the
uncertainty remains medium.
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Ti0: See Ty, Nonstructural measures alone are not expected to affect the passage of
bighead carp through the aquatic pathway by natural dispersion or human-mediated
transport. As fully described in the Nonstructural Alternative Risk Assessment, the current
Electric Dispersal Barrier System, located upstream of the Brandon Road Lock and Dam, is
approximately 5 miles upstream of the Lockport Lock and Dam. This Electric Dispersal
Barrier System provides a control point in this aquatic pathway and is expected to control
the passage of swimming bighead carp. Further testing on this system is focused on
determining optimal design and operating parameters to address electric field shielding by
steel-hulled vessels, fish entrainment within barge-induced water currents and very small
fish. Overall, the uncertainty remains high.

T»5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is expected to control the natural dispersion and human-mediated transport of
the bighead carp through this aquatic pathway. The GLMRIS Lock is a novel technology and
would need to be calibrated to control passage of bighead carp. In addition, further studies
would be needed to determine the optimal operating parameters for the electric barrier
downstream of the GLMRIS Lock. Further testing would focus on determining optimal
design and operating parameters to address electric field shielding by steel-hulled vessels,
fish entrainment within barge-induced water currents, and very small fish. If the power
goes down, the GLMRIS Lock would remain closed until power was restored to the electric
barrier, and the fish below the lock were removed from the approach channel/electric
barrier area using nonstructural measures such as nets, electrofishing, or piscicides. The
physical barrier is expected to control the passage of this species up to an extreme storm
event, a 0.2% ACE event. However, a storm event exceeding the 0.2% ACE design event
could cause the waterway to overtop the physical barrier. In addition to the structural
measures provided in this alternative, the current Electric Dispersal Barrier System is
assumed to provide an additional control point in this aquatic pathway to control the
passage of swimming bighead carp. Optimization of the design and operation of the current
Electric Dispersal Barrier System is assumed to continue to address electric field shielding by
steel-hulled vessels, fish entrainment within barge-induced water currents, and very small
fish. Overall, the uncertainty is low.

Tso: See T25.

P(colonizes) To-Tso: HIGH

The probability and uncertainty ratings for P(colonizes) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: MEDIUM
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5. P(spreads) To-Tso: HIGH

The probability and uncertainty ratings for P(spreads) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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PATHWAY 2
CHICAGO RIVER CONTROLLING WORKS (CRCW) TO BRANDON ROAD LOCK AND DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, GLMRIS Lock, Electric Barrier, Physical Barrier, and ANS Treatment
Plant

PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability Ty Tio Ty Tso

Element P U P V) P U P U
P(pathway) High None High None High None High None
P(arrival) High None High None High None High None
P(passage) Low Medium | Low High Medium | High Medium | High
P(colonizes) High Medium | High Medium | High Medium | High Medium
P(spreads) High Low High Low High Low High Low
P(establishment) | Low - Low | - | Medium | - Medium -
® “_|ndicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

characterize overall uncertainty for an aggregate rating.

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone Rating Summary®

Probability Ty Tio Ty Tso
Element P U P U P U P U

P(pathway) High None High None High None High None
P(arrival) High None High None High None High None
P(passage) Low Medium | Low High Low Low Low Low
P(colonizes) High Medium | High Medium | High Medium | High Medium
P(spreads) High Low High Low High Low High Low
P(establishment) | Low = Low | - | Low | - Low -
® The highlighted table cells indicate a rating change in the probability element.
B« |ndicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

characterize overall uncertainty for an aggregate rating.

EVIDENCE FOR ESTIMATING THE RISK OF ESTABLISHMENT/UNCERTAINTY
1. P(pathway) To-Tso: HIGH

Evidence for Probability Rating

To: Pathway is visible, confirmed, and present year-round. No activities or events are
expected to reduce or eliminate the hydrologic connection between the CRCW and the
Brandon Road Lock and Dam over the next 50 years. The Mid-system Separation Cal-
Sag Open Control Technologies with a Buffer Zone Alternative does not affect the
pathway for bighead carp.

T]_o: See To.

T»s5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes an ANSTP and a physical barrier in the CSSC at Stickney, lllinois. The
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ANSTP would treat water collected from the Lake Michigan side of the physical barrier
and discharge this treated water to the Mississippi River side of the barrier;
consequently, an aquatic pathway between the basins would be present.

Tso: See T25.

Uncertainty: NONE

Evidence for Uncertainty Rating

The existence of the pathway has been confirmed with certainty.
P(arrival) To-Tso: HIGH

In determining the probability of arrival, the pathway is assumed to exist.
Factors That Influence Arrival of Species

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the natural dispersion of bighead carp through
aquatic pathways to the Brandon Road Lock and Dam.

b. Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp from human-
mediated transport through this aquatic pathway.

¢. Current Abundance and Reproductive Capacity
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current abundance and reproductive capacity
for the bighead carp through this aquatic pathway.

Ti0: See Ty. See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current and potential abundance and
reproductive capacity of bighead carp.

T2s: See T1o. See the Nonstructural Risk Assessment for this species.
Tso: See Tys.
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Existing Physical Human/Natural Barriers

To: There are no existing barriers to movement of the bighead carp from its current
position and the Brandon Road Lock and Dam. The bighead carp has arrived at the
pathway.

T101 See To.

T»5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative creates two control points, one at the Brandon Road Lock and Dam and one
at Stickney, lllinois. The control point at the Brandon Road Lock and Dam would include
the construction of a GLMRIS Lock and an electric barrier, while the Stickney, lllinois,
control point would include the construction of a physical barrier and an ANSTP. The
physical barrier would be constructed in the channel and is expected to separate the
Great Lakes and Mississippi River basins. The barrier and associated flood risk
management features would be designed to control overtopping of the banks up to an
extreme storm event, a 0.2% ACE event. However, these structural measures are not
expected to affect the arrival of the bighead carp at the Brandon Road Lock and Dam.
The bighead carp has arrived at the pathway. Bighead carp have been detected in the
Dresden Island Pool, where 706 adult bighead carp were captured approximately 4 mi
downstream of the Brandon Road Lock and Dam in the spring of 2013 (MRWG 2013). In
addition, there have been two recorded captures of bighead carp in the CAWS upstream
of the Brandon Road Lock and Dam (ACRCC 2009, 2012).

T501 See T25.

Distance from Pathway
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the distance of the bighead carp from the pathway.
T10: See Ty
T,s5: See To.

Tso: See To.

Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the suitability of habitat for the bighead carp.
Ti0: See Ty,

Tzs: See T.
Tso: See To.

63
Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone



PATHWAY 2
MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, GLMRIS Lock, Electric Barrier, Physical Barrier, and ANS Treatment Plant

Probability of Arrival

Time Step To LET) Ty Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High High High
Rating

Evidence for Probability Rating (Considering All Life Stages)

To: Bighead carp have been documented at the Brandon Road Lock and Dam and the
Lockport Pool upstream of the Brandon Road Lock and Dam.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp at Brandon Road Lock
and Dam. The bighead carp has arrived at the pathway. Bighead carp have been detected
in the Dresden Island Pool, where 706 adult bighead carp were captured approximately 4 mi
downstream of the Brandon Road Lock and Dam in the spring of 2013 (MRWG 2013). In
addition, there have been two recorded captures of bighead carp in the CAWS upstream of
the Brandon Road Lock and Dam (ACRCC 2009, 2012). Overall, probability of arrival remains
high.

T10: See To.

Ty5: See Tg.

Tso: See To.

Uncertainty of Arrival

Time Step To Tio Tys Tso
No New Federal Action Rating None None None None
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone None None None None
Rating

Evidence for Uncertainty Rating
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp at the pathway. The
bighead carp has arrived at the pathway. Bighead carp have been detected in the Dresden
Island Pool, where 706 adult bighead carp were captured approximately 4 mi downstream
of the Brandon Road Lock and Dam in the spring of 2013 (MRWG 2013). In addition, there
have been two recorded captures of bighead carp in the CAWS upstream of the Brandon
Road Lock and Dam (ACRCC 2009, 2012). Therefore, the uncertainty remains none.

T]_o: See To.
Ty5: See Tg.
Tso: See Tg.
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3. P(passage) To-Tso: LOW

In determining the probability of passage, the species is assumed to have arrived at the
pathway.

Factors That Influence Passage of Species (Considering All Life Stages)

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures that could be implemented at Tp; however,
these measures alone are not expected to affect the natural dispersion (i.e., swimming
and passive drift) of bighead carp through the aquatic pathway.

T10: See To.

T»5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at Tys. This
alternative would create two control points on this pathway: one at the Brandon Road
Lock and Dam and a second at Stickney, lllinois. At Brandon Road Lock and Dam, the
current lock would be rehabilitated into a GLMRIS Lock, and an electric barrier and
engineered approach channel would be constructed on the downstream side of the
lock. At this location, flood flows for a 0.2% ACE event would not bypass the Brandon
Road control point. Nonstructural measures would include monitoring and overfishing
and other population reduction measures in the Dresden Island Pool to minimize
propagule pressure. These measures also include ballast- and bilge-water discharge
prior to entering the Brandon Road control point from the downstream direction.

The Brandon Road Lock and Dam control point includes an electric barrier within an
engineered channel downstream of the lock. The purpose of the electric barrier would
be to deter swimming fish from moving into the lock chamber, thus reducing the
potential for fish to pass upstream through the Brandon Road control point. To
minimize opportunities for bypass through the barrier due to rough channel walls, the
electric barrier would be placed within a constructed, smooth-surfaced engineered
channel. Further testing would focus on determining optimal design and operating
parameters to address electric field shielding by steel-hulled vessels, fish entrainment
within barge-induced water currents, and very small fish. If the barrier is without
power, the GLMRIS Lock would be closed until power is restored. Prior to the lock being
operated after a power outage, fish within the engineered channel would be removed
by using nonstructural measures such as netting or piscicides.

The existing Brandon Road Lock would be rehabilitated to include a pump-driven
filling and emptying system to flush water from the lock and fill it with buffer zone
water. Buffer zone water originates from sources that have been treated for ANS or
discharges originating from treatment plants and stormwater sources. The flushing
action of the GLMRIS Lock is expected to address the passive drift of bighead carp eggs,
larvae, and fry that may pass through the electric barrier and enter the lock.

A second control point would be created at Stickney, lllinois, with the construction
of a physical barrier and an ANSTP. The physical barrier would be constructed in the
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channel at Stickney, lllinois, and is expected to separate the Great Lakes and Mississippi
River basins. The barrier and associated flood risk management features would be
designed to control overtopping of the banks up to an extreme storm event, a 0.2% ACE
event. The physical barrier is expected to control the natural dispersion (i.e., swimming
and passive drift) of bighead carp through the aquatic pathway.

The ANSTP does not target controlling the passage of bighead carp through this
pathway. The ANSTP is designed to remove ANS in CSSC water prior to discharge into
the Mississippi River Basin side of the control point. Bighead carp are in the Mississippi
River Basin.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is expected to control the natural dispersion (i.e., swimming and passive
drift) of bighead carp through this aquatic pathway.

Tso: See T25.

Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures that could be implemented at Ty. Ballast-
and bilge-water discharge prior to entering the Brandon Road Lock is expected to
address the human-mediated transport of bighead carp through the aquatic pathway.
T10: See To.

T,s: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description of the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative.
Structural measures as part of this alternative are expected to control the human-
mediated transport of bighead carp through the aquatic pathway. The GLMRIS Lock at
the Brandon Road Lock and Dam control point is expected to control the human-
mediated transport of bighead carp eggs, larvae, and fry, while the electric barrier is
expected to control the passage of swimming bighead carp. The physical barrier at the
Stickney control point is expected to control the vessel-mediated transport of the
species through the aquatic pathway, because vessels potentially transporting the
species in ballast and bilge water would be unable to traverse the barrier.

Tso: See Tys.

Existing Physical Human/Natural Barriers
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural and structural measures. Nonstructural measures
could be implemented at Tg; however, these measures alone are not expected to affect
the natural dispersion or human-mediated transport of bighead carp through the
aquatic pathway. Implementation of structural measures would not occur until Tos.
T10: See To.

T,s: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description of the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative.
Structural measures as part of this alternative are expected to control the natural
dispersion and human-mediated transport of bighead carp through the aquatic
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pathway. The Brandon Road Lock and Dam control point includes a GLMRIS Lock that is
expected to control the passage of bighead carp eggs, larvae, and fry, while the electric
barrier is expected to control the passage of swimming bighead carp. The Stickney,
[llinois, control point includes a physical barrier that is expected to control the natural
dispersion and human-mediated transport of the species through the aquatic pathway,
because the species and vessels potentially transporting it in ballast and bilge water
would be unable to traverse the barrier.

Tso: See Tys.

d. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the suitability of the habitat within the CAWS for
the bighead carp.

T]_o: See To.
T,s5: See To.
Tso: See Ty

Probability of Passage

Time Step To T10 Ty Tso
No New Federal Action Rating Low Low Medium Medium
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low Low Low Low
Rating”

a

The highlighted table cells indicate a rating change in the probability element.
Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures, such as ballast- and bilge-water discharge, that
could be implemented at To. Though ballast- and bilge-water discharge prior to entering the
Brandon Road Control Point is expected to address human-mediated transport through
aquatic pathways, these measures alone are not expected to affect passage of the bighead
carp through this aquatic pathway. Therefore, the alternative’s low rating at this time step
does not differ from that in the No New Federal Action Risk Assessment.

T]_oI See To.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at T»s. Structural
measures would include the construction of a GLMRIS Lock and an electric barrier at the
Brandon Road Lock and Dam as well as the construction of a physical barrier and an ANSTP
at Stickney, lllinois.
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The GLMRIS Lock at the Brandon Road Lock and Dam control point is expected to
address the passage of bighead carp eggs, larvae, and fry by passive drift against the current
and into the lock chamber. The lock’s pump-driven filling and emptying system would
remove the contained water from one end and, on the opposite end, flush and fill the lock
with buffer zone water.

The electric barrier is expected to control the upstream passage of swimming bighead
carp through the aquatic pathway.

In addition, a second control point would be created at Stickney, Illinois, with the
construction of a physical barrier and an ANSTP. The physical barrier constructed in the
channel is expected to separate the Great Lakes and Mississippi River basins. It is expected
that bighead carp and vessels potentially transporting bighead carp eggs, larvae, and fry in
ballast and bilge water would be unable to traverse the physical barrier; therefore, the
physical barrier is expected to control the natural dispersion and human-mediated
transport of this species through the aquatic pathway.

The ANSTP does not target controlling the passage of bighead carp through this
pathway. The ANSTP is designed to remove ANS in CSSC water prior to discharge into the
Mississippi River Basin side of the control point. Bighead carp are in the Mississippi River
Basin.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative reduces the likelihood of bighead carp passing through the aquatic
pathway by natural dispersion and human-mediated transport. Therefore, the probability
of passage is reduced to low.

Tso: See Tys.

Uncertainty of Passage

Time Step To LET) Ty Tso
No New Federal Action Rating Medium High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Medium High Low Low
Rating

% The highlighted table cells indicate a rating change in the probability element.
Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

Nonstructural measures alone are not expected to affect the passage of bighead carp
through the aquatic pathway by natural dispersion or human-mediated transport. As fully
described in the Nonstructural Alternative Risk Assessment, the current Electric Dispersal
Barrier System, located upstream of the Brandon Road Lock and Dam, is approximately 4 mi
upstream of the Lockport Lock and Dam. This Electric Dispersal Barrier System provides a
control point in this aquatic pathway and is expected to control the passage of swimming
bighead carp. Further testing on this system is focused on determining optimal design and
operating parameters to address electric field shielding by steel-hulled vessels, fish
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entrainment within barge-induced water currents and very small fish. Overall, the
uncertainty remains medium.

T10: See To. Nonstructural measures alone are not expected to affect the passage of bighead
carp through the aquatic pathway by natural dispersion or human-mediated transport. As
fully described in the Nonstructural Alternative Risk Assessment, the current Electric
Dispersal Barrier System, located upstream of the Brandon Road Lock and Dam, is
approximately 5 mimi upstream of the Lockport Lock and Dam. This Electric Dispersal
Barrier System provides a control point in this aquatic pathway and is expected to control
the passage of swimming bighead carp. Further testing on this system is focused on
determining optimal design and operating parameters to address electric field shielding by
steel-hulled vessels, fish entrainment within barge-induced water currents and very small
fish. Overall, the uncertainty remains high.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is expected to control the natural dispersion and human-mediated transport of
the bighead carp through this aquatic pathway. The GLMRIS Lock is a novel technology and
would need to be calibrated to control passage of bighead carp. In addition, further studies
would be needed to determine the optimal operating parameters for the electric barrier
downstream of the GLMRIS Lock. Further testing would focus on determining optimal
design and operating parameters to address electric field shielding by steel-hulled vessels,
fish entrainment within barge-induced water currents, and very small fish. If the power
goes down, the GLMRIS Lock would remain closed until power was restored to the electric
barrier, and the fish below the lock were removed from the approach channel/electric
barrier area using nonstructural measures such as nets, electrofishing, or piscicides. The
physical barrier is expected to control the passage of this species up to an extreme storm
event, a 0.2% ACE event. However, a storm event exceeding the 0.2% ACE design event
could cause the waterway to overtop the physical barrier. In addition to the structural
measures provided in this alternative, the current Electric Dispersal Barrier System is
assumed to provide an additional control point in this aquatic pathway to control the
passage of swimming bighead carp. Optimization of the design and operation of the current
Electric Dispersal Barrier System is assumed to continue to address electric field shielding by
steel-hulled vessels, fish entrainment within barge-induced water currents, and very small
fish. Overall, the uncertainty is low.

Tso: See Tys.

P(colonizes) To-Tso: HIGH

The probability and uncertainty ratings for P(colonizes) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: MEDIUM
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5. P(spreads) To-Tso: HIGH

The probability and uncertainty ratings for P(spreads) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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PATHWAY 3
CALUMET HARBOR TO BRANDON ROAD LOCK AND DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, GLMRIS Lock, Electric Barrier, ANS Treatment Plant, and Screened

Sluice Gates
PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability Ty Tio Ty Tso

Element P U P U P U P U
P(pathway) High None High None High None High None
P(arrival) High None High None High None High None
P(passage) Low Medium | Low High Medium | High Medium | High
P(colonizes) High Medium | High Medium | High Medium | High Medium
P(spreads) High Low High Low High Low High Low
P(establishment) | Low - Low | - | Medium | - Medium -
@ “—" Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

characterize overall uncertainty for an aggregate rating.

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone Rating Summary®

Probability To LET) Ty Tso
Element P U P U P U P U

P(pathway) High None High None High None High None
P(arrival) High None High None High None High None
P(passage) Low Medium | Low High Low Medium | Low Medium
P(colonizes) High Medium | High Medium | High Medium | High Medium
P(spreads) High Low High Low High Low High Low
P(establishment) | Low = Low | - | Low | - Low -
® The highlighted table cells indicate a rating change in the probability element.
b “_ |ndicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

characterize overall uncertainty for an aggregate rating.

EVIDENCE FOR ESTIMATING THE PROBABILITY OF ESTABLISHMENT/UNCERTAINTY
1. P(pathway) To-Tso: HIGH

Evidence for Probability Rating

Pathway is visible, confirmed, and present year-round. No activities or events are expected
to reduce or eliminate the hydrologic connection between Calumet Harbor and the Brandon
Road Lock and Dam over the next 50 years. The Mid-system Separation Cal-Sag Open
Control Technologies with a Buffer Zone Alternative is not expected to affect the pathway.
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Uncertainty: NONE

Evidence for Uncertainty Rating

The existence of the pathway has been confirmed with certainty.
P(arrival) To-Tso: HIGH

In determining the probability of arrival, the pathway is assumed to exist.
Factors That Influence Arrival of Species

a. Type of Mobility/Invasion Speed
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the type of mobility or invasion speed of bighead
carp.

b. Human-Mediated Transport through Aquatic Pathways
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp from human-
mediated transport through this aquatic pathway.

¢. Current Abundance and Reproductive Capacity
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current abundance and reproductive capacity
for the bighead carp through this aquatic pathway.

Ti0: See Ty. See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current and potential abundance and
reproductive capacity of the bighead carp.

T2s: See T1o. See the Nonstructural Risk Assessment for this species.
Tso: See T25.

d. Existing Physical Human/Natural Barriers
To: There are no existing barriers to movement of bighead carp from its current position
and the Brandon Road Lock and Dam. The bighead carp has arrived at the pathway.
T10: See To.
T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes the construction of a GLMRIS Lock and electric barrier at the
Brandon Road Lock and Dam. In addition, a GLMRIS lock, electric barrier, ANSTP, and
screened sluice gates would be constructed at the T.J. O’Brien Lock and Dam. However,
none of these structural measures are expected to act as physical barriers to the arrival
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of the bighead carp at Brandon Road Lock and Dam since the bighead carp has arrived at
the pathway. One bighead carp was observed in the Brandon Road Lock and Dam Pool
(ACRCC 2012). There have been two recorded captures of bighead carp in the CAWS
upstream of the Brandon Road Lock and Dam (ACRCC 2009, 2012).

Tso: See T25.

e. Distance from Pathway
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the distance from the pathway.

f. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the suitability of habitat.

Probability of Arrival

Time Step To Tio Ty Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High High High
Rating

Evidence for Probability Rating (Considering All Life Stages)

To: Bighead carp has been documented at the Brandon Road Lock and Dam and the
Lockport Pool upstream of the Brandon Road Lock and Dam.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp at the Brandon Road
Lock and Dam. The bighead carp has arrived at the pathway. One bighead carp was
observed in the Brandon Road Lock and Dam Pool (ACRCC 2012). There have been two
recorded captures of bighead carp in the CAWS upstream of the Brandon Road Lock and
Dam (ACRCC 2009, 2012). Therefore, the probability of arrival remains high.

T10: See To.

T25: See To.

Tso: See To.

Uncertainty of Arrival

Time Step To Tio Ty Tso
No New Federal Action Rating None None None None
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone None None None None

Rating
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Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of bighead carp at the pathway. The
bighead carp has arrived at the pathway. One bighead carp was observed in the Brandon
Road Lock and Dam Pool (ACRCC 2012). There have been two recorded captures of bighead
carp in the CAWS upstream of the Brandon Road Lock and Dam (ACRCC 2009, 2012).
Overall, the uncertainty remains none.

T10: See To.
T25: See To.
Tso: See To.

P(passage) To-Tso: LOW

In determining the probability of passage, the species is assumed to have arrived at the
pathway.

Factors That Influence Passage of Species (Considering All Life Stages)

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures that could be implemented at Tp; however,
these nonstructural measures alone are not expected to affect the natural dispersion
(i.e., swimming and passive drift) of bighead carp through the aquatic pathway.

T]_o: See To.

T»s5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at Ts. This
alternative would create two control points on this pathway: one at the Brandon Road
Lock and Dam and a second at the WPS. At the Brandon Road Lock and Dam, the
current lock would be rehabilitated into a GLMRIS Lock, and an electric barrier and
engineered approach channel would be constructed on the downstream side of the
lock. At this location, flood flows for a 0.2% ACE event would not bypass the Brandon
Road control point. Nonstructural measures would include monitoring and overfishing
and other population reduction measures in the Dresden Island Pool to minimize
propagule pressure. These measures also include ballast- and bilge-water discharge
prior to entering the Brandon Road control point from the downstream direction.

The Brandon Road Lock and Dam control point includes an electric barrier within an
engineered channel downstream of the lock. The purpose of the electric barrier would
be to deter swimming fish from moving into the lock chamber, thus reducing the
potential for fish to pass upstream through the Brandon Road control point. To
minimize opportunities for bypass through the barrier due to rough channel walls, the
electric barrier would be placed within a constructed, smooth-surfaced engineered
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channel. Further testing would focus on determining optimal design and operating
parameters to address electric field shielding by steel-hulled vessels, fish entrainment
within barge-induced water currents, and very small fish. If the barrier is without
power, the GLMRIS Lock would be closed until power is restored. Prior to the lock being
operated after a power outage, fish within the engineered channel would be removed
by using nonstructural measures such as netting or piscicides.

The existing Brandon Road Lock would be rehabilitated to include a pump-driven
filling and emptying system to flush water from the lock and fill it with buffer zone
water. Buffer zone water originates from sources that have been treated for ANS or
discharges originating from treatment plants and stormwater sources. The flushing
action of the GLMRIS Lock is expected to address the passive drift of bighead carp eggs,
larvae, and fry that may pass through the electric barrier and enter the lock.

A second control point would be created at the T.J. O’Brien Lock and Dam; however,
this control point controls the passage of Great Lakes Basin ANS, and bighead carp are in
the Mississippi River Basin.

Overall, the Mid-system Separation Cal-Sag Open Control Technologies with a Buffer
Zone Alternative is expected to control the natural dispersion of bighead carp through
the aquatic pathway.

Tso: See T25.

Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures that could be implemented at Ty. Ballast-
and bilge-water discharge prior to entering the Brandon Road Lock is expected to
address the human-mediated transport of bighead carp through the aquatic pathway.
T10: See Tg.

T,s: See section 3a (Type of Mobility/Invasion Speed) at Ts for a description of the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative.
Structural measures as part of this alternative are expected to control the human-
mediated transport of bighead carp through the aquatic pathway. The Brandon Road
Lock and Dam control point includes a GLMRIS Lock that is expected to control the
passage of bighead carp eggs, larvae, and fry, while the electric barrier is expected to
control the passage of swimming bighead carp.

Tso: See Tys.

Existing Physical Human/Natural Barriers
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural and structural measures, but implementation of the
structural measures would not take place until T,s. Ballast- and bilge-water discharge
prior to entering the Brandon Road Lock is expected to address human-mediated
transport of bighead carp through the aquatic pathway.

T10: See To.
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T,s: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description of the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative.
Nonstructural and structural measures, including the construction of the Brandon Road
Lock and Dam Control Point, as part of this alternative are expected to control the
natural dispersion and human-mediated transport of bighead carp through this aquatic
pathway. The Brandon Road Lock and Dam control point includes an electric barrier
adjacent to the GLMRIS Lock, which is expected to control the passage of swimming
bighead carp upstream through the lock, and a GLMRIS Lock, which is expected to
control the passage of bighead carp eggs, larvae, and fry. In addition, discharging ballast
and bilge water prior to entering the GLMRIS Lock is expected to help control the
human-mediated transport of the species through the aquatic pathway.

Tso: See T25.

d. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the availability of suitable habitat for bighead carp
within the CAWS.

T]_o: See To.
T25: See To.
Tso: See T.

Probability of Passage

Time Step To Tio Tys Tso
No New Federal Action Rating Low Low Medium Medium
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low Low Low Low
Rating”

a

The highlighted table cells indicate a rating change in the probability element.
Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures such as ballast- and bilge-water discharge that
could be implemented at To. Though ballast- and bilge-water discharge prior to entering the
Brandon Road Control Point is expected to address human-mediated transport through
aquatic pathways, these measures alone are not expected to affect passage of the bighead
carp through this aquatic pathway. Therefore, the alternative’s low rating at this time step
does not differ from that in the No New Federal Action Risk Assessment.

T101 See To.
T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at T»s. This alternative
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creates two control points along this pathway. One control point is located at the Brandon
Road Lock and Dam and includes the construction of a GLMRIS Lock and an electric barrier.
The electric barrier is expected to control the upstream passage of swimming bighead carp
through this pathway. The GLMRIS Lock is expected to address the passage of bighead carp
eggs, larvae, and fry by flushing water from the lock and filling with buffer zone water. The
flushing action of the GLMRIS Lock is expected to address the passive drift of bighead carp
eggs, larvae, and fry that may pass through the electric barrier and enter the lock.

A second control point would be created at the T.J. O’Brien Lock and Dam; however, it
controls Great Lakes Basin ANS, and bighead carp are in the Mississippi River Basin.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative reduces the likelihood of bighead carp passing through the aquatic pathway by
natural dispersion and human-mediated transport. Therefore, the probability of passage is
reduced to low.

Tso: See T25.

Uncertainty of Passage

Time Step To Tio Ty Tso
No New Federal Action Rating Medium High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Medium High Medium | Medium
Rating

% The highlighted table cells indicate a rating change in the probability element.
Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

Nonstructural measures alone are not expected to affect the passage of bighead carp
through the aquatic pathway by natural dispersion or human-mediated transport. As fully
described in the Nonstructural Alternative Risk Assessment, the current Electric Dispersal
Barrier System, located upstream of the Brandon Road Lock and Dam, is approximately 4 mi
upstream of the Lockport Lock and Dam. This Electric Dispersal Barrier System provides a
control point in this aquatic pathway and is expected to control the passage of swimming
bighead carp. Further testing on this system is focused on determining optimal design and
operating parameters to address electric field shielding by steel-hulled vessels, fish
entrainment within barge-induced water currents, and very small fish. Overall, the
uncertainty remains medium.

Ti0: See Ty, Nonstructural measures alone are not expected to affect the passage of
bighead carp through the aquatic pathway by natural dispersion or human-mediated
transport. As fully described in the Nonstructural Alternative Risk Assessment, the current
Electric Dispersal Barrier System, located upstream of the Brandon Road Lock and Dam, is
approximately 5 mimi upstream of the Lockport Lock and Dam. This Electric Dispersal
Barrier System provides a control point in this aquatic pathway and is expected to control
the passage of swimming bighead carp. Further testing on this system is focused on
determining optimal design and operating parameters to address electric field shielding by
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steel-hulled vessels, fish entrainment within barge-induced water currents, and very small
fish. Overall, the uncertainty remains high.

T2s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is expected to control the natural dispersion and human-mediated transport of
the bighead carp through this aquatic pathway. The GLMRIS Lock is a novel technology and
would need to be calibrated to control passage of bighead carp. In addition, further studies
would be needed to determine the optimal operating parameters for the electric barrier
downstream of the GLMRIS Lock. Further testing would focus on determining optimal
design and operating parameters to address electric field shielding by steel-hulled vessels,
fish entrainment within barge-induced water currents, and very small fish. If the power
goes down, the GLMRIS Lock would remain closed until power was restored to the electric
barrier and the fish below the lock were removed from the approach channel/electric
barrier area by using nonstructural measures such as nets, electrofishing, or piscicides. The
current Electric Dispersal Barrier System provides an additional control point in this
pathway to control the passage of swimming bighead carp. In addition to the structural
measures provided in this alternative, the current Electric Dispersal Barrier System is
assumed to provide an additional control point in this aquatic pathway to control the
passage of swimming bighead carp. Optimization of the design and operation of the current
Electric Dispersal Barrier System is assumed to continue to address electric field shielding by
steel-hulled vessels, fish entrainment within barge-induced water currents, and very small
fish. Overall, the uncertainty is medium.

Tso: See Tys.

P(colonizes) Ty-Tso: HIGH

The probability and uncertainty ratings for P(colonizes) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: MEDIUM
P(spreads) To-Tso: HIGH

The probability and uncertainty ratings for P(spreads) are assumed to remain unchanged
from the No New Federal Action Risk Assessment.

Uncertainty: LOW
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PATHWAY 4
INDIANA HARBOR TO BRANDON ROAD LOCK AND DAM

MID-SYSTEM SEPARATION CAL-SAG OPEN CONTROL TECHNOLOGIES WITH A BUFFER ZONE:
Nonstructural Measures, GLMRIS Lock, Electric Barrier, and Physical Barrier

PROBABILITY OF ESTABLISHMENT SUMMARY

No New Federal Action Rating Summary

Probability To Tio Ty Tso

Element P U P U P U P U
P(pathway) High None High None High None High None
P(arrival) High None High None High None High None
P(passage) Low Medium | Low High Medium | High Medium | High
P(colonizes) High Medium | High Medium | High Medium | High Medium
P(spreads) High Low High Low High Low High Low
P(establishment) | Low - Low | - | Medium | - Medium -

a

characterize overall uncertainty for an aggregate rating.

“—" Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone Rating Summary®

Probability To Tio Ty Tso

Element P U P U P U P U
P(pathway) High None High None Low Low Low Low
P(arrival) High None High None High None High None
P(passage) Low Medium | Low High Low Low Low Low
P(colonizes) High Medium | High Medium | High Medium | High Medium
P(spreads) High Low High Low High Low High Low
P(establishment) | Low = Low | - | Low(2) | - | Low(2) | -

The highlighted table cells indicate a rating change in the probability element. (2) designates an increase in the number

of low elements.

b w_n

characterize overall uncertainty for an aggregate rating.

1. P(pathway) To-Tso: HIGH-LOW

Probability of Pathway

EVIDENCE FOR ESTIMATING THE PROBABILITY OF ESTABLISHMENT/UNCERTAINTY

Indicates an uncertainty rating was not assigned to P(establishment) because there is no objective way to

Time Step To Tio Ty Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High Low Low
Rating’

a
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Evidence for Probability Rating

To: Pathway is visible, confirmed, and present year-round.

T10: See To.

T,s: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes a physical barrier in the channel at the lllinois-Indiana state line that is
expected to separate the Great Lakes and Mississippi River basins, thereby reducing the
likelihood that an aquatic pathway connects the two basins. The barrier and associated
flood risk management features would be designed to control overtopping of the banks up
to an extreme storm event, a 0.2% ACE event. Therefore, the probability of a pathway is
low.

Tso: See Tys.

Uncertainty of Pathway

Time Step To Two Tas Tso
No New Federal Action Rating None None None None
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone None None Low Low
Rating”

a

The highlighted table cells indicate a rating change in the probability element.
Evidence for Uncertainty Rating

To: The existence of the pathway has been confirmed with certainty.

T]_o: See To.

T2s: The physical barrier, implemented as part of the Mid-system Separation Cal-Sag Open
Control Technologies with a Buffer Zone Alternative, is expected to separate the Great
Lakes and Mississippi River basins. The barrier and associated flood risk management
features would be designed to control overtopping of the banks up to an extreme storm
event, a 0.2% ACE event. However, a storm event exceeding the 0.2% ACE design event
could cause the waterway to overtop the physical barrier. Overall, the uncertainty is low.
Tso: See Tys.

P(arrival) To-Tso: HIGH
In determining the probability of arrival, the pathway is assumed to exist.
Factors That Influence Arrival of Species
a. Type of Mobility/Invasion Speed
See the Nonstructural Risk Assessment for this species.
The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the type of mobility or invasion speed of bighead

carp.
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Human-Mediated Transport through Aquatic Pathways
See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp from human-
mediated transport through this aquatic pathway.

Current Abundance and Reproductive Capacity
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current abundance and reproductive capacity
for the bighead carp through this aquatic pathway.

T10: See Ty. See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the current and potential abundance or
reproductive capacity of the bighead carp.

Tys: See T1o. See the Nonstructural Risk Assessment for this species.
Tso: See Tys.

Existing Physical Human/Natural Barriers

To: There are no barriers to movement of bighead carp from its current position to the
Brandon Road Lock and Dam. The bighead carp has arrived at the pathway.

Ti0: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative would include the construction of a GLMRIS Lock and an electric barrier at
the Brandon Road Lock and Dam in lllinois. In addition, a physical barrier constructed in
the channel at the lllinois-Indiana state line is expected to separate the Great Lakes and
Mississippi River basins. However, these structural measures are not expected to affect
the arrival of bighead carp at the Brandon Road Lock and Dam by human-mediated
transport or natural dispersion since the bighead carp has arrived at the pathway. One
bighead carp was observed in the Brandon Road Lock and Dam Pool (ACRCC 2012).
There have been two recorded captures of bighead carp in the CAWS upstream of the
Brandon Road Lock and Dam (ACRCC 2009, 2012).

T251 See To

T501 See To.

Distance from Pathway
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the distance of the bighead carp from the pathway.
T10: See Ty,

T25: See To.
Tso: See T.

Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.
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The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the suitability of habitat for the bighead carp.
T10: See To.

T25: See T10.
Tso: See Tqp.

Probability of Arrival

Time Step To LET) Tys Tso
No New Federal Action Rating High High High High
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone High High High High
Rating

Evidence for Probability Rating (Considering All Life Stages)

To: Bighead carp has been documented at the Brandon Road Lock and Dam and Lockport
Pool upstream of the Brandon Road Lock and Dam.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp at the Brandon Road
Lock and Dam. The bighead carp has arrived at the pathway. One bighead carp was
observed in the Brandon Road Lock and Dam Pool (ACRCC 2012)]. There have been two
recorded captures of bighead carp in the CAWS upstream of the Brandon Road Lock and
Dam (ACRCC 2009, 2012). Therefore, the probability of arrival remains high.

T10: See Tg.
T25: See To.
Tso: See Tg.

Uncertainty of Arrival

Time Step To Tio Ty Tso
No New Federal Action Rating None None None None
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone None None None None
Rating

Evidence for Uncertainty Rating

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the arrival of the bighead carp at the pathway. The
bighead carp has arrived at the pathway. One bighead carp was observed in the Brandon
Road Lock and Dam Pool (ACRCC 2012). There have been two recorded captures of bighead
carp in the CAWS upstream of the Brandon Road Lock and Dam (ACRCC 2009, 2012).
Therefore, the uncertainty remains none.

T10: See Tg.
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T25: See To.
Tso: See Tg.

P(passage) To-Tso: LOW

In determining the probability of passage, the species is assumed to have arrived at the
pathway.

Factors That Influence Passage of Species (Considering All Life Stages)

a. Type of Mobility/Invasion Speed
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures that could be implemented at Tp; however,
these measures alone are not expected to affect the natural dispersion (i.e., swimming
and passive drift) of the bighead carp through the aquatic pathway.

T10: See To.

T»s5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at Tps. This
alternative would create two control points on this pathway: one at the Brandon Road
Lock and Dam and a second at the lllinois-Indiana state line. At the Brandon Road Lock
and Dam, the current lock would be rehabilitated into a GLMRIS Lock, and an electric
barrier and engineered approach channel would be constructed on the downstream
side of the lock. At this location, flood flows for a 0.2% ACE event would not bypass the
Brandon Road control point. Nonstructural measures would include monitoring and
overfishing and other population reduction measures in the Dresden Island Pool to
minimize propagule pressure. These measures also include ballast- and bilge-water
discharge prior to entering the Brandon Road control point from the downstream
direction.

The Brandon Road Lock and Dam control point includes an electric barrier within an
engineered channel downstream of the lock. The electric barrier is expected to deter
swimming fish from moving into the lock chamber, thus reducing the potential for fish
to pass upstream through the Brandon Road control point. To minimize opportunities
for bypass through the barrier due to rough channel walls, the electric barrier would be
placed within a constructed, smooth-surfaced engineered channel. Further testing
would focus on determining optimal design and operating parameters to address
electric field shielding by steel-hulled vessels and fish entrainment within barge-induced
water currents and very small fish. If the barrier is without power, the GLMRIS Lock
would be closed until power is restored. Prior to the lock being operated after a power
outage, fish within the engineered channel would be removed by using nonstructural
measures such as netting or piscicides.

The existing Brandon Road Lock would be rehabilitated to include a pump-driven
filling and emptying system to flush water from the lock and fill it with buffer zone
water. Buffer zone water originates from sources that have been treated for ANS or
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discharges originating from treatment plants and stormwater sources. The flushing
action of the GLMRIS Lock is expected to address bighead carp eggs, larvae, and fry that
may passively drift through the electric barrier and enter the lock.

In addition, the Mid-system Separation Cal-Sag Open Control Technologies with a
Buffer Zone Alternative creates a second control point at the lllinois-Indiana state line
with the construction of a physical barrier. The physical barrier would be constructed in
the channel at the lllinois-Indiana state line and is expected to separate the Great Lakes
and Mississippi River basins. The barrier and associated flood risk management features
would be designed to control overtopping of the banks up to an extreme storm event, a
0.2% ACE event..

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is expected to control the natural dispersion (i.e., swimming and passive
drift) of bighead carp through this aquatic pathway.

Tso: See Tys.

Human-Mediated Transport through Aquatic Pathways
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures that could be implemented at T,. Ballast-
and bilge-water discharge prior to entering the Brandon Road Lock is expected to
address human-mediated transport of bighead carp through the aquatic pathway.

T]_o: See To.

T,s: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description of the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative.
Structural measures as part of this alternative are expected to control the human-
mediated transport of bighead carp through the aquatic pathway. The Brandon Road
Lock and Dam control point includes a GLMRIS Lock that is expected to control the
passage of bighead carp eggs, larvae, and fry, while the electric barrier is expected to
control the passage of swimming bighead carp. In addition, the physical barrier at the
[llinois-Indiana state line control point is expected to control the vessel-mediated
transport of the species through the aquatic pathway, because vessels potentially
transporting the species in ballast and bilge water would be unable to traverse the
barrier.

Tso: See T25.

Existing Physical Human/Natural Barriers
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural and structural measures, but implementation of the
structural measures would not take place until T,s. Ballast- and bilge-water discharge
prior to entering the Brandon Road Lock is expected to address human-mediated
transport of bighead carp through the aquatic pathway.

T]_o: See To.
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T,s: See section 3a (Type of Mobility/Invasion Speed) at T,s for a description of the Mid-
system Separation Cal-Sag Open Control Technologies with a Buffer Zone Alternative.
Structural measures as part of this alternative are expected to control the natural
dispersion and human-mediated transport of bighead carp through this aquatic
pathway. The Brandon Road Lock and Dam control point includes an electric barrier
adjacent to the GLMRIS Lock, which is expected to control the passage of swimming
bighead carp upstream through the lock, and a GLMRIS Lock, which is expected to
control the passage of bighead carp eggs, larvae, and fry. In addition, discharging ballast
and bilge water prior to entering the GLMRIS Lock is expected to help control the
human-mediated transport of the species through the aquatic pathway. The physical
barrier at the lllinois-Indiana state line control point is expected to control the vessel-
mediated transport of the species as well as the natural dispersion of the species
through this aquatic pathway, because the species and vessels potentially transporting it
in ballast and bilge water would be unable to traverse the barrier.

Tso: See Tys.

d. Suitable Habitat (Physical, Structural, Hydrologic, Hydraulic, Chemical, and
Climatological)
To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative is not expected to affect the availability of suitable habitat for bighead carp
within the CAWS.

T10: See To.
Ty5: See Tg.
Tso: See To.

Probability of Passage

Time Step To Tio Ty Tso
No New Federal Action Rating Low Low Medium Medium
Mid-system Separation Cal-Sag Open

Control Technologies with a Buffer Zone Low Low Low Low
Rating’

a

The highlighted table cells indicate a rating change in the probability element.
Evidence for Probability Rating (Considering All Life Stages)

To: See the Nonstructural Risk Assessment for this species.

The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes nonstructural measures such as ballast- and bilge-water discharge that
could be implemented at To. Though ballast- and bilge-water discharge prior to entering the
Brandon Road Lock is expected to address human-mediated transport through aquatic
pathways, these measures alone are not expected to affect passage of bighead carp
through this aquatic pathway. Therefore, the alternative’s low rating at this time step does
not differ from that in the No New Federal Action Risk Assessment.
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T]_oI See To.

T»s5: The Mid-system Separation Cal-Sag Open Control Technologies with a Buffer Zone
Alternative includes structural measures that would be implemented at T»s. This alternative
creates two control points along this pathway. One control point is located at Brandon
Road Lock and Dam and includes a GLMRIS Lock and an electric barrier. The electric barrier
is expected to control the upstream passage of