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From: Brad Miller <Brad.Miller@LA.GOV >

Sent: Monday, June 21, 2021 9:37 AM

To: Sims, C N (Nick) CIV USARMY CEMVN (USA); Brannon, Charles J CTR (US); Carol Parsons
Richards

Subject: [Non-DoD Source] FW: Draft BBA Mitigation EA #576

The comment was sent by me via e-mail on January 31, 2020. Bren then forwarded it to Mark and Troy.

Brad Miller

Coastal Protection and Restoration Authority

Project Manager | Project Management Division

The Water Campus | 150 Terrace Avenue | Baton Rouge, LA 70802
0:225.342.4122

www.coastal.la.gov

From: Bren Haase

Sent: Friday, January 31, 2020 12:12 PM

To: Gregory Grandy <Gregory.Grandy@la.gov>; Brad Miller <Brad.Miller@LA.GOV>
Subject: Fwd: Draft BBA Mitigation EA #576

Begin forwarded message:

From: Bren Haase <Bren.Haase@LA.GOV>

Date: January 31, 2020 at 12:04:53 PM CST

To: Mark Wingate <mark.r.wingate(@usace.army.mil>, Troy Constance
<Troy.G.Constance@usace.army.mil>

Cc: "Stephen.F.Murphy@usace.army.mil" <Stephen.F.Murphy@usace.army.mil>, Chip Kline
<Chip.Kline@LLA.GOV>

Subject: Fwd: Draft BBA Mitigation EA #576

Mark and Troy, please see initial comment on the Draft BBA mitigation EA.

Bren

Begin forwarded message:

From: Brad Miller <Brad.Miller@ILA.GOV>
Date: January 31, 2020 at 11:55:07 AM CST
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To: "Erwin, Patrick J CIV USARMY CEMVN (USA)"
<Patrick.J.Erwin@usace.army.mil>

Cc: "Holley, Soheila N CIV USARMY CEMVN (US)"
<Soheila.N.Holley(@usace.army.mil>, Gregory Grandy
<Gregory.Grandy@la.gov>, Bren Haase <Bren.Haase@[LA.GOV>, Maury
Chatellier <Maury.Chatellier@la.gov>

Subject: RE: Draft BBA Mitigation EA #576

Patrick,

CPRA is in receipt of EA #576. The River Reintroduction Into Maurepas Swamp
(PO-0029) project is not included. CPRA would like to formally request that the
River Reintroduction into Maurepas Swamp (P0-0029) Project be considered for
implementation for all of the required swamp habitat to mitigate for unavoidable
impacts to significant resources associated with the construction of the West
Shore Lake Pontchartrain (WSLP), Comite River Diversion (Comite), and East
Baton Rouge Flood Risk Management (EBR) projects; also known collectively as
the Bipartisan Budget Act of 2018 (BBA 18) Construction Projects.

We are continuing to review EA #576 and will submit more detailed and formal
correspondence.

If you have any questions please contact me at your earliest convenience.
Thank you,
Brad

Brad Miller

Coastal Protection and Restoration Authority

Project Manager | Project Management Division

The Water Campus | 150 Terrace Avenue | Baton Rouge, LA 70802
0:225.342.4122

www.coastal.la.gov

From: Erwin, Patrick J CIV USARMY CEMVN (USA)
<Patrick.J.Erwin@usace.army.mil>

Sent: Friday, January 31, 2020 8:05 AM

To: Brad Miller <Brad.Miller@LA.GOV>

Cc: Holley, Soheila N CIV USARMY CEMVN (US)
<Soheila.N.Holley(@usace.army.mil>

Subject: Draft BBA Mitigation EA #576

EXTERNAL EMAIL: Please do not click on links or attachments unless you
know the content is safe.



Good morning Brad,

On behalf of Soheila Holley, please see below for a link to the Draft BBA
Mitigation EA #576 for Public Review:

https://urldefense.proofpoint.com/v2/url?u=https-
3A__www.mvn.usace.army.mil_Missions Environmental NEPA-
2DCompliance-2DDocuments_Bipartisan-2DBudget-2DAct-2D2018-2DBBA-
2D18 BBA-2D18-2DProjects BBA-2D18-
2DMitigation_&d=DwIFAg&c=xIPCXuHzMdaH2FIc1sgyicYpGQbQbUIKDEm
gNF3 wl0&r=96BFdspUacG00QUy39gNcvOzE1Z2nYpBurU6xtr8 TX8&m=Dfe
ev5s9EjsZnFuD4Y 5]NIp8h8psnwbNNm747v8jzS4&s=9PWbbaQxsNQ-
Lc4zQBYKMBDb-vxKVuBrA InN3CL{86ig&e=

This a 30-day Public Review, and comments are due on March 2, 2020.
Thanks,

Patrick J. Erwin

Project Manager

U.S. Army Corps of Engineers, New Orleans District
Work: (504) 862-1948

Fax: (504) 862-2109
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DEPARTMENT OF THE ARMY
NEW ORLEANS DISTRICT, CORPS OF ENGINEERS
7400 LEAKE AVENUE
NEW ORLEANS, LOUISIANA 70118

REPLY TO
ATTENTION OF Dec 22, 2021

Regional Planning and Environment

Division South

Project Name: West Shore Lake Pontchartrain Mitigation

Mrs. Brigette Firmin

Field Supervisor

U.S. Dept. of the Interior, Mississippi Basin Region

Fish and Wildlife Service, Louisiana Ecological Services Office
200 Dulles Drive, Lafayette, LA 70506

Dear Mrs. Firmin,

The U.S. Army Corps of Engineers (USACE), New Orleans District (CEMVN) has prepared
this Biological Assessment (BA) to evaluate the potential impacts associated with the proposed
mitigation alternative, West Shore Lake Pontchartrain Mitigation in St. John the Baptist Parish,
Louisiana. This BA provides the information required pursuant to the Endangered Species Act
(ESA) and implementing regulation (50 CFR 402.13), to comply with the ESA.

The Maurepas Swamp Alternative 2 (MSA-2) is located in St. John the Baptist Parish and falls
within the Maurepas Swamp Wildlife Manage Area (WMA). It is bordered in the North by Lake
Maurepas, the east by Hwy 55, the south by the MS River, and the west by Gramercy and the
WMA. The MSA-2 would result in approximately 1,210 AAHUs of mitigation for swamp habitat in
the WMA.

Based on best scientific and commercial data available, USACE has made the following
determinations. The MSA-2 would have no effect on the Gulf sturgeon; may affect but not likely
to adversely affect the West Indian Manatee; may affect and would likely adversely affect the
pallid sturgeon.

There would be no effect to critical habitat as it does not exist within the action area. CEMVN
is submitting this BA as a request to initiate formal consultation pursuant to Section 7 of the ESA
of 1973, as amended (16 U.S.C. § 1536), and the consultation procedures at 50 C.F.R. Part 402.

Eric M. Williams
Acting Chief, New Orleans District
Environmental Branch



West Shore Lake Pontchartrain
Hurricane and Storm Damage Risk
Reduction Study Mitigation Plan

Biological Assessment
December 2021



The purpose of this Biological Assessment (BA) is to assess the effects of the proposed
project and determine whether the project may affect any Federally threatened,
endangered, proposed or candidate species. This BA is prepared in accordance with

legal requirements set forth under Section 7 of the Endangered Species Act (16 U.S.C.
1536 (c)).

In this document, any data provided by U.S. Fish and Wildlife Service IPaC system, is
based on data as of May 18, 2021.



1
1.1

Description of The Action

Project Name

West Shore Lake Pontchartrain Hurricane and Storm Damage Risk Reduction Study
Mitigation Plan.

1.2

Executive Summary

The proposed project, Maurepas Swamp Alternative-2 (MSA-2) involves a freshwater
diversion that would reconnect the Mississippi River to the Maurepas Swamp,
strategically delivering nutrient-laden river water to restore the health of the dying
Cypress-Tupelo swamp. The Project is proposed as a 2,000 cubic foot per second (cfs)
freshwater diversion with the intake of the conveyance channel located on the West
Bank of the Mississippi River in St. John the Baptist Parish.

Effect determination summary

1.3

Project Description

The primary Project features are located in St. John the Baptist Parish and are comprised of, but
not limited to, the following elements:

an intake channel from the Mississippi River; (Table 1, Figure 2, Figure 4)

an automated gate structure in the Mississippi River Levee (MRL); (Table 1, Figure
4)

a sedimentation basin; (within the conveyance channel)

a 5.5-mile long open conveyance channel; (Figure 2)

box culverts under River Road, Canadian National Railroad (CN), and Airline
Highway; (Figure 2)

a bridge over the channel at Kansas City Southern Railroad (KCS); (Table 1,
Figure 2)

8 lateral discharge valves between Airline Highway and 1-10 to carry flow from the
conveyance channel to areas east and west of the channel;

check valving on culverts underneath I-10 to reduce or eliminate southward
backflow;

reshaping the geometry of the existing Hope Canal channel under I-10
embankment cuts in the existing ridge of an old railroad embankment located in
St. John the Baptist and Ascension Parishes; (Table 1, Figure 2) and

submerged rock rip-rap weirs in Bayou Secret and Bourgeois Canal located in St.
James Parish; (Table 1, Figure 2)

See Attachment 1 for details of each element, figures, and tables.

1.3.1 Location

Intake of the conveyance channel would be located on the West Bank of the Mississippi
River in St. John the Baptist Parish, immediately west of Garyville, Louisiana, at River
Mile 144 AHP. The 300 ft wide construction corridor for the conveyance channel
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extends from LA 44 (River Road) northwards. It extends northward for 5% miles,
terminating approximately 1,000 ft north of 1-10. The outlet for the conveyance channel
would be along the existing centerline of Hope Canal. Guide levee elevations from the I-
10 bridges to the termination point would gradually transition to existing grade. At that
point, 2-D hydrodynamic modeling results suggest the diverted water would generally
spread radially outward into the area north of I-10, south of Lake Maurepas.

Figure 1 — River-side proposed construction features



Figure 2 — Proposed Construction Area

Figure 3 — Area of Freshwater Influence



1.3.2 Description of project habitat

The project footprint for direct impacts consists of roughly 105 acres of bottomland
hardwoods (BLH), approximately 116 acres of swamp habitat (Suir et al. 2021), 25.06
acres of water, <0.01 acre of agriculture, and 41.56 acres of developed land. Within the
mitigation area, swamp constitutes the primary vegetative cover type. The bald cypress-
water tupelo swamps that compose the primary, secondary, and tertiary benefit areas
consist of Transitional Canopy forest and Closed Canopy forest, as mapped and
classified by Keim et al. (2010).

1.3.3 Project proponent information

The US Army Corps of Engineers (USACE) New Orleans District (MVN) would
construct the project, Coastal Protection and Restoration Authority Board (CPRAB)
would operate and maintain the diversion, and USACE would monitor for ecological
success for up to 10 years post construction. After 10 years, or once initial success is
achieved, CPRAB would monitor for ecological success in addition to operating and
maintaining the diversion.

Requesting Agency
DEPT OF DEFENSE (DOD)
Army Corps of Engineers (COE)

Tammy Gilmore
7400 Leake Ave
New Orleans, LA, 70118

(504) 862-1002
Tammy.f.gilmore@usace.army.mil

Lead agency

Lead agency is the same as requesting agency
1.3.4 Project purpose

The purpose of the MSA-2 is to compensate for unavoidable swamp impacts from the
West Shore Lake Pontchartrain (WSLP) risk reduction project. Ecological characteristics
of environments impacted by the WSLP project are detailed in the West Shore Lake
Pontchartrain Hurricane and Storm Damage Risk Reduction Study Final Integrated
Feasibility Report and Environmental Impact Statement (USACE 2016) and the Draft
Supplemental Environmental Assessment West Shore Lake Pontchartrain Hurricane
and Storm Damage Risk Reduction Levee System (SEA #571) (USACE 2020). In order
to serve as compensatory mitigation, the MSA-2 will provide a net benefit of at
approximately 1,210 Average Annual Habitat Units swamp (AAHUs) through
preservation of approximately 8,838 acres of bald cypress (Taxodium distichum)—water

6



tupelo (Nyssa aquatica) swamp habitat within the mitigation area in Ascension, St.
James, and St. John the Baptist parishes, Louisiana. Preservation by the MSA-2 will be
achieved by reconnecting the Mississippi River to the Maurepas Swamp, strategically
improving the structure, function, and resilience of the coastal forest habitat through
reintroduction of fresh oxygenated water, nutrients, and sediment.

1.3.5 Project type and deconstruction
Project timeline and sequencing
construction

The MSA-2 construction is expected to last around 3 years and is scheduled to start
November 2022.

operation

Year 1 — Start operations at 250-cfs on January 1 and increase by 250-cfs increments
to 1,000-cfs over the course of six weeks. After five weeks at 1,000-cfs, increase to
1,500-cfs for one week, then to 2,000-cfs for one week, then shut the flow off on April 1.
Restart operations at 500-cfs on May 13, let it run for 15 days, and increase to 750-cfs.
Then increase again to 1,000-cfs, let it run for 20 days and shut it off on June 30.

Year 2 — Start operations at 250-cfs on January 1 and increase by 250-cfs every 10

days until 2,000-cfs is achieved. Let it run at 2,000-cfs until April 1 and then shut the
flow off. Restart operations at 500-cfs on May 13 and increase it by 500-cfs every 10
days until 2,000-cfs is achieved. Let it run until June 30 and then shut it off.

Year 3 — Start operations at 500-cfs on January 1 and increase by 500-cfs every 15
days until 2,000-cfs is achieved. Let it run at 2,000-cfs until April 1 and then shut the
diversion off. Restart operations at 500-cfs on May 13 and increase flow by 500-cfs
every 10 days until 2,000-cfs or maximum operating capacity based on river conditions
is achieved. Let it run until June 30 and then shut it off.

Years 4-50 — Start operations at 2,000-cfs or maximum operating capacity based on
river conditions on January 1, let it run until April 1, and then shut it off. Restart
operations at 2,000-cfs on May 13, let it run until June 30 and then shut it off.

The timing and duration of the pulses may be adaptively managed based on river
hydrographs and swamp conditions and timing. Project monitoring data, as well as
assessments of river stage and discharge, will collectively guide future operations
through the project life. This Operations Plan will be a living document and will be
adjusted based on site conditions, a review of project monitoring data, and an adaptive
management approach.

More detail can be found in the Operation Plan located in Attachment 2.



maintenance

Maintenance tasks will be conducted based on inspection findings. Floating debris
removal will be conducted on an annual basis. Removal of deposited material is
anticipated to be required every five years. Structural repairs of damage to the concrete
channels are anticipated every twenty-five years.

Annual maintenance at the intake channel would include the removal of debris, which is
anticipated to consist primarily of floating material. The need for removal of deposited
sediment is estimated to be required every five years. It is anticipated that riprap
replacement at the intake channel will be required every five years and revetment repair
every ten years.

More detail can be found in the Maintenance Plan located in Attachment 2.

adaptive management and monitoring

The MSA-2 included both monitoring and AM (contingency plan) for taking corrective
AM actions in cases where monitoring demonstrates that the mitigation project is not
achieving ecological success and objectives. The plan for the MSA-2 further includes
AM triggers to specify when AM may be needed; a trigger indicates that the monitoring
data has not met or is not expected to meet the success criteria without an AM action. If
the mitigation project triggers a needed for AM, USACE and the NFS will consult with
the other agencies through an Interagency Advisory Committee (IAC) to confirm the AM
actions needed to achieve ecological success criteria. This decision-making process is
further explained in the Adaptive Management Plan located in Attachment 3.

The proposed design and operation of the diversion is based on current understanding
of the existing conditions at the site location. Pre-construction monitoring and site
assessments will be conducted and could be used to make any necessary adjustments
to the diversion design and or operations in accordance with the Adaptive Management
Plan.

Site preparation
construction

Site preparation will include the installation of a temporary cofferdam (construction
elements of the cofferdam can be found in Attachment 1) on the Mississippi River
batture in the dry area to temporarily isolate the intake structure during construction.
Additionally, the construction area would be cleared, grubbed, and graded to establish a
stable base upon which to construct.

operation
Not applicable

maintenance



Not applicable

adaptive management and monitoring

New information obtained during construction site preparation may be used to inform
any potential adjustments that are needed to the diversion design and or operation.
Actions could be taken to make adjustments as needed to reduce resource impacts
based on changing conditions in accordance with the Adaptive Management Plan.

Construction access and staging
construction

Typical development of staging areas includes clearing and installing gravel or other
appropriate substrate pads, either with or without geotextile fabric. Standard
establishment of temporary access roads involves clearing and installing gravel and/or
sand base materials, either with or without geotextile fabric. The construction of the
permanent access roads would include clearing and grubbing, installing impermeable
material to build the guide levees, the tops of which will serve as the permanent access
roads. A temporary dock would be constructed in the MSR for offloading equipment
and supplies. Details of construction of the temporary dock can be found in Attachment
1.

operation
Not applicable.
maintenance

Access for maintenance will be from public boat launches, public roadways, permanent
access roads and project right of way (ROW).

adaptive management and monitoring

Pre-implementation monitoring is being conducted and will be used to inform any
potential adjustments that are needed to the placement of access and staging areas.
Actions could be taken to make adjustments as needed to reduce resource impacts
based on changing conditions.

Post-project site restoration
construction

All access roads and staging impacts, temporary and permanent, were considered
permanent impacts for the development of the wetland value assessments (WVAs).
These impacts will be mitigated for and therefore are not currently planned to be
returned to pre-construction conditions.

operation



Not applicable
maintenance
Not applicable

adaptive management and monitoring

Once constructed, and operation begins, it is anticipated that the freshwater introduction
would increase swamp health in the MSA-2 benefit areas. General success criteria,
monitoring guidelines and AM Actions for the MSA-2 can be found in Attachment 3.

Conservation and compensation activities (both on- and off-site)
construction

The MSA-2 is a mitigation project and therefore this information is captured in the
previous sub-categories.

operation

If challenges are identified post project implementation, for any specific resource, for
example wildlife impingement, entrainment, entrapments etc., adjustments would be
made to the operations.

Maintenance

The MSA-2 is a mitigation project and therefore this information is captured in the
previous sub-categories.

adaptive management and monitoring

If challenges are identified post project implementation, for any specific resource, for
example wildlife impingement, entrainment, entrapments etc, adjustments would be
made to the operations, weirs or embankments cuts to address those impacts.

1.3.6 Anticipated environmental stressors
Land
Construction

Construction of MSA-2 would result in approximately 116 acres of direct, negative impacts to
swamp habitat and approximately 105 acres of direct, negative impacts to BLH habitats. These
impacts would result from construction of project right-of-way and associated project features.

Operation

MSA-2 would result in approximately 8,838 acres of positive impacts to swamp in the
three benefit areas combined. Additionally, there would be negative impacts to swamp,
BLH, and marsh habitats outside of the benefit areas (south of I-10). These impacts

10



would be minimized by installation and operation of 8 lateral discharge valves between
Airline Highway and 1-10.

Maintenance

Anticipated maintenance would include management of invasive and nuisance species
such as Chinese tallow and black willow along levees and spoil banks and any invasive
species that might affect the operation of the diversion such as zebra mussels, floating
aquatic vegetation, and nutria. Management will primarily consist of mechanical
removal.

Adaptive management and monitoring

If challenges are identified post project implementation, adjustments would be made to
the operations plan to address.

Air
Construction

During construction of this alternative, an increase in air emissions could be expected.
These emissions could include 1) exhaust emissions from operations of various types of
non-road construction equipment and 2) fugitive dust due to earth disturbance.
Emission of fugitive dust near the proposed construction area is not anticipated to be a
problem as the site is rural and not highly populated. The areas of Ascension and
Livingston Parishes which could be affected by this alternative are remote, isolated, and
not likely to contribute to the 8-hour ozone concentration. This alternative is not likely to
adversely affect the air quality in these four parishes.

Any site-specific construction effects would be temporary and dust emissions, if any,
would be controlled using standard BMPs. Air quality would return to pre-construction
conditions shortly after the completion of construction activities. The alternative is within
or adjacent to four parishes that are in attainment of NAAQS, therefore, a conformity
determination is not required.

Operation

The operation of the mitigation would not cause enough exhaust or dust disturbance to
exceed ‘de minimis’ standards either in the short term or over yearly accumulation. The
operation of the structures would be temporary vehicle exhaust and dust temporarily
during access and egress of minimally populated or remote locations.

Maintenance

This activity near populated locations would cause temporary emissions from the
equipment but would not exceed ‘de minimis’ standards.

Adaptive management and monitoring
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AM would have similar, but less frequent, effects than operation of the structures.
Water
Construction

Potential construction impacts on water quality would occur within the immediate vicinity
(within 0.5-mile) of all active construction areas. Direct impacts would also occur in the
area downstream or down gradient of construction in both the Mississippi River and the
Pontchartrain Basin, respectively. No impacts are anticipated on water quality in the
Mississippi River.

Operation

During operations, direct impacts would occur to water quality in the Pontchartrain Basin
from the outflow from the Mississippi River to the Pontchartrain Basin. Operation of the
proposed MSA-2, water quality benefits would result from nutrient cycling in Maurepas
Swamp and an increase in dissolved oxygen within the impact area. No impacts are
anticipated on water quality in the Mississippi River.

Maintenance

Maintenance activities includes potential sediment removal and disposal dredging with
the sedimentation basin, the conveyance channel, as well as maintenance dredging
and/or filling of scour holes around bridge piers of the Interstate 10 Crossing. Such
activities would result in short-term turbidity impacts to water quality, while maintaining
maximum flow-through capacity in the diversion structure.

Adaptive management and monitoring

Water quality impacts over the project life would vary with adaptive management
actions requiring adjustments to operation procedures. Operational adjustments may be
needed due to a variety of factors, including Mississippi River conditions, seasonal
environmental trends, and weather patterns. Operational changes may be made to the
timing, flow rate, duration, and frequency of operations. Any changes in water quality
within the Mississippi River watershed would cumulatively interact with operational
changes.

Besides operational changes, other proposed potential adaptive management features
could impact water quality. These include, but are not limited to, additional spoil bank
gapping, water control structures (i.e., weirs), or cuts in railroad embankments to assist
with establishing the desired hydrology and meeting the success criteria targets.

1.3.6.1 Animal Features

Emergent fresh, intermediate, and brackish wetlands are typically used by many
different wildlife species, including seabirds; wading birds; shorebirds; dabbling and
diving ducks; raptors; rails; coots; and gallinules; nutria; muskrat; mink, river otter, and
raccoon; rabbit; white-tailed deer; and American alligator. Emergent saline marshes are
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typically utilized by seabirds; wading birds; shore birds; dabbling and diving ducks; rails,
coots, and gallinules; other saline marsh residents and migrants; nutria; muskrat; mink,
river otter, and raccoon; rabbits; deer; and American alligator (LCWCRTF & WCRA,
1999).

Open water habitats such as Lake Borgne provide wintering and multiple use functions
for brown pelicans, seabirds, and other open water residents and migrants. Various
species of freshwater fish utilize Lake Borgne for multiple functions. Gulf sturgeon (GS)
migrate through Lake Borgne on their way to the Amite River where they spawn.

1.3.6.2 Aquatic Features

The following bodies of water fall within the MSA-2 area and would receive some kind of
influence due to the MSA-2. Further information can be found in Attachment 4.

Depth | Current | Turbidity
Body of water Influence Source of data (ft) ftn3/s (FNU)
Fresh water
Maurepas introduction
Swamp No Data Found
Construction X X X
of intake
structure;
removal of
MSR water USGS
Rip-rap weir 20.27 700,360 | x
Bayou Secret No Data Found
Rip-rap weir X X X
Bourgeois Canal LDEQ
Reshape 9.84 X 6.38
geometry
Hope Canal (1) USGS
Reshape 1.811 X X
geometry
Hope Canal (2) CPRA
Mouth may 5.85 X 4.87
experience
increased
Blind River (1) turbidity LDEQ
Mouth may X X 21.07
experience
increased
Blind River (2) turbidity CPRA
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Increased 20.86 X 9.98
turbidity
due to
freshwater
Lake Maurepas | introduction | LDEQ

1.3.6.3 Environmental Quality Features

The area is located within a subtropical latitude. The climate is influenced by the many
water surfaces of the nearby wetlands, rivers, lakes, streams, and the Gulf of Mexico.
Throughout the year, these water areas modify relative humidity and temperature
conditions, decreasing the range between the extremes. Summers are long and hot,
with an average daily temperature of 82° Fahrenheit (°F), average daily maximum of
91°F, and high average humidity. Winters are influenced by cold, dry polar air masses
moving southward from Canada, with an average daily temperature of 54°F and an
average daily minimum of 44°F. Annual precipitation averages 54 inches.

Lane et al. (2003) found that the Maurepas swamps are nitrogen limited compared to
phosphorus, and dissolved inorganic nitrogen, especially nitrate, is the most important
nutrient in the formation of phytoplankton blooms in Lake Maurepas. Nitrates in
Mississippi River runoff from the MSA-2 would likely be removed via denitrification in the
water column or uptake in wetland plants. Operating the diversion with 2,000 cfs
outflow, majority of the introduced nutrients in the impact area would be removed from
the water column within approximately 3-4 miles from the diversion outflow north of
Interstate 10. By the time the outflow reaches Lake Maurepas, any remaining nutrients
would consist mostly of organic nitrogen, which is not available for algal uptake unless it
is first converted back to inorganic nitrogen (i.e. ammonium) through the slow process
of mineralization.

The following table represents the best data available on the bodies of water within the
MSA-2 area. Further information can be found in Attachment 4.
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Body of water

Influence

Source of data

Ph

Temp (C)

Dissolved
Oxygen
(mg/L)

Salinity
(ppt)

Maurepas
Swamp

Fresh water
introduction

No Data Found

X

MSR

Construction
of intake
structure;
removal of
water

USGS

18.17

8.33

0.2

Bayou Secret

Rip-rap weir

No Data Found

Bourgeois Canal

Rip-rap weir

LDEQ

6.66

27.35

2.95

0.18

Hope Canal (1)

Reshape
geometry

USGS

20.6

0.148

Hope Canal (2)

Reshape
geometry

CPRA

20.25

2.76

0.114

Blind River (1)

Mouth may
experience
increased
turbidity

LDEQ

7.01

21.76

5.82

0.11

Blind River (2)

Mouth may
experience
increased
turbidity

CPRA

22.07

4.22

0.084

Lake Maurepas

Increased
turbidity
due to
freshwater
introduction

LDEQ

20.86

9.98

0.18

Within the Maurepas Swamp, interstitial soil pH is slightly acidic, typical of organic soils

with low bulk densities, and higher bulk densities were found in areas receiving
agricultural and other runoff (Shaffer et al., 2003).
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1.3.6.4 Landform (topographic) Features
There are no natural topographic features within the MSA-2 area.
1.3.6.5 Soil and Sediment

The topmost layer of earth on the landscape and its components (e.g., rock, sand,
gravel, silt, etc.). This feature includes the physical characteristics of soil, such as depth,
compaction, etc. Regarding soils in the Maurepas Swamp, the accumulation of organic
material in the surficial soil horizon is evident across most of the project wetland areas
due to slow decomposition under anaerobic, water saturated conditions. Shaffer et al.
(2003) noted atypical low soil bulk densities for Maurepas Swamp (0.05-0.15 g/cm3)
that are more typical of fresh and intermediate marshes (Hatton, 1981). The primary soil
mapping unit within the mitigation area and portions of the impact area within Maurepas
Swamp consists of Barbary soils, 0 to 1 percent slopes, frequently flooded (Ba) (U.S.
Department of Agriculture [USDA] Natural Resources Conservation Service [NRCS]
2020).

Within the project impact footprint, soils are generally characterized as silt loams or
clays, often with hydric rating and flood hazard. Schriever clay, 0 to 1 percent slopes,
frequently flood (Sm) soils occur north and south of U.S. 61, extending south to
approximately the KCS railroad. Located in backswamp on delta plain, Sm soils are
very poorly drained, nearly impermeable hydric soils derived from clayey alluvium, with
very high shrink-swell, frequent flood hazard, negligible runoff, and depth to seasonal
water saturation of 0 to 24 inches. From the KCS railroad to the MRL, mapped soils
include Schriever clay, 0 to 1 percent slops (SkA); Gramercy silty clay, 0 to 1 percent
slopes (GrA); and Cancienne silt loam, 0 to 1 percent slopes (CmA). SkA soils are
similar in characterization to Sm soils with the exception that they are rarely flooded and
have high runoff. The MRL within the project impact footprint is mapped as Lp soils, as
previously described. Riverward, the batture is mapped as overlying Cancienne and
Carville soils, gently undulating, frequently flooded (CT). (USDA-NRCS 2021).

1.4 Action Area

The Action Area includes the MS River from approximate mile149 to approximate mile
140 (the extended river miles account for potential noise impacts to PS); a developed
area in Garyville, LA; the Maurepas Swamp Wildlife Manage Area (WMA); and Lake
Maurepas. Several smaller water bodies are located within the WMA that also fall
within the action area. These include the Bayou Secret, Bourgeois Canal, Hope canal,
and Blind River.
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Figure 4 - Action Area

1.5

Conservation Measures

Gulf Sturgeon

If bucket dredging is performed, the Contractor should induce GS to leave the
immediate work area prior to any bucket dredging work regardless of water
depth.

The bucket will be dropped into the water and retrieved empty one (1) time.

After the bucket has been dropped and retrieved, a one (1)-minute no work
period must be observed.

During this no dredging period, personnel should carefully observe the work area
in an effort to visually detect GS.

If GS are sighted, no work should be initiated until the sturgeon have left the work
area.

If the water turbidity makes such visual sighting impossible, work may proceed
after the one (1)-minute no work period has elapsed.

If more than fifteen minutes elapses with no work, then the empty bucket
drop/retrieval process shall be performed again prior to re-initiating work efforts.
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e If cutterhead dredging is performed, the contractor should minimize disturbance
to GS.

e The cutterhead should remain completely buried in the bottom material during
dredging operations.

e If pumping water through the cutterhead is necessary to dislodge material or to
clean the pumps or cutterhead, etc., the pumping rate should be reduced to the
lowest rate possible until the cutterhead is at mid-depth, where the pumping rate
can then be increased.

e During dredging, the pumping rates should be reduced to the slowest speed
feasible while the cutterhead is descending to the channel bottom.

Pallid Sturgeon

e Withdrawal of water from near the surface of the river (based upon river stage
and season) to make entrainment less likely.

e The diversion was designed to make it possible for sturgeon to resist flow by
increasing the size and/or number of gates at the intake structure to distribute
flow (and reduce velocity of water through any single gate) creating water
velocities lower than escape speeds of most fish.

e The diversion was designed to include rough or complex substrates directly in
front of the intake gates to enable PS to resist entraining flows.

e Alocal study should be conducted over several fall and winter periods to
determine acceptable levels of entrainment using estimates of abundance,
mortality, and recruitment in age-structure population models.

Construction Avoidance Measures

¢ All contract personnel associated with the project would be informed of the potential
presence of Pallid sturgeon.

e If dredging, when lowering the ladder, the pumping rate should be reduced to the
slowest speed feasible while the cutterhead is being lowered to the channel bottom.

e If dredging, the cutterhead should remain completely buried in the channel bottom during
dredging operations.

e If dredging, if pumping water through the cutterhead is deemed necessary to dislodge
material, or to clean the pumps, the pumping rate should be reduced to the lowest rate
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feasible while raising the ladder until the cutterhead is at least at mid-depth at which
point the pumping rate can then be increased.

West Indian Manatee

1.6

All contract personnel associated with the project would be informed of the
potential presence of manatees and the need to avoid collisions with manatees.

All construction personnel would be responsible for observing water-related
activities for the presence of manatees.

Temporary signs would be posted prior to and during all construction/dredging
activities to remind personnel to be observant for manatees during active
construction/dredging operations or within vessel movement zones (i.e., the work
area), and at least one sign would be placed where it is visible to the vessel
operator.

Siltation barriers, if used, would be made of material in which manatees could not
become entangled and would be properly secured and monitored.

If a manatee is sighted within 100 yards of the active work zone, special
operating conditions would be implemented, including: moving equipment would
not operate within 50 ft of a manatee; all vessels would operate at no wake/idle
speeds within 100 yards of the work area; and siltation barriers, if used, would be
re-secured and monitored. Once the manatee has left the 100-yard buffer zone
around the work area of its own accord, special operating conditions would no
longer be necessary, but careful observations would be resumed.

Any manatee sighting would be immediately reported to the U.S. Fish and
Wildlife Service (337/291-3100) and the Louisiana Department of Wildlife and
Fisheries (LDWF), Natural Heritage Program (225/765-2821).

Prior Consultation History

There has been no previous consultation with USFWS on this project.

1.7

Other Agency Partners and Interested Parties

Non-federal Sponsors

As a non-federal sponsor CPRA would be responsible for O&M of the diversion
structure immediately after construction and for the life of the project. Once initial
ecological success is achieved, CPRA would be responsible for O&M and monitoring of
the entire project, including the benefit areas. The POCs for CPRA are Brad Miller,
Brad.Miller@LA.GOV, 225-936-4820, and Travis Byland, Travis.Byland@LA.GOV, 225-
572-8192.
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As a non-federal sponsor, the Lake Pontchartrain Levee District (LPLD) would be
responsible for the O&M of the WSLP flood risk management portion of the WSLP
project. The POC for LPLD is Monica Gorman, mgorman@Ieveedistrict.org, 225-869-
9721.

Cooperating Agencies

The following agencies have agreed to being cooperating agencies. NRCS, NMFS,
EPA, USFWS, LDWF, and Mississippi Band of Choctaw Indians. As cooperating
agencies, they have been involved during the planning and analysis phase and will
continue to be involved during design and implementation. USFWS has played an
integral role in analyzing the impacts and benefits of the project. LDWF is the landowner
and must be coordinated with throughout the project life.

1.8  Other Reports and Helpful Information

The following documents were helpful in preparing this BA and can be found in
Attachment 5.

e Evaluation of Potential Impacts of the Lake Maurepas Diversion Project to Gulf
and Pallid Sturgeon

e Entrainment Studies of Pallid Sturgeon Associated with Water Diversions in the
Lower Mississippi River DRAFT

e Biological Assessment Bonnet Carré Spillway 2019 Emergency Operation

e Biological Opinion Bonnet Carré Spillway 2019 Emergency Operations

e U.S. Fish and Wildlife Service. 2021. Biological Opinion Mid-Barataria Sediment
Diversion

2 Species Effects Analysis
2.1 Gulf Sturgeon

211 Status of the species
2111 Legal status

The U.S. Fish and Wildlife Service (FWS) and National Marine Fisheries Service
(NMFS) designated the GS to be a threatened subspecies, pursuant to the Endangered
Species Act of 1973, as amended (ESA) on September 30, 1991.

21.1.2 Recovery plans

The most recent recovery plan is dated 1995. The information below was taken from
the Gulf Sturgeon Recovery/Management Plan which can be found in Attachment 6.

The primary strategy for recovery of GS is to:
¢ Develop and implement standardized population sampling and monitoring

techniques
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e Develop and implement regulatory framework to eliminate introductions of
nonindigenous stock or other sturgeon species

¢ Reduce or eliminate incidental mortality

e Restore the benefits of natural riverine habitats

e Utilize existing authorities to protect habitat and where inadequate, recommend
new laws and regulations

2113 Life history information
Habitat, Movement, and Feeding

The GS is an anadromous fish; adults spawn in freshwater then migrate to feed and
grow in estuarine and marine habitats. After spawning in the upper river reaches, both
adult and subadult GS migrate from the estuaries, bays, and the Gulf of Mexico to the
coastal rivers in early spring (i.e., March through May) when river water temperatures
range from 16° to 23°C. Fall downstream migration from the river into the estuary/Gulf
of Mexico begins in September (at water temperatures around 23°C) and continues
through November.

Most subadult and adult GS spend cool months (October or November through March
or April) in estuarine areas, bays, or in the Gulf of Mexico. Research indicates that in the
estuary/marine environment both subadult and adult GS show a preference for sandy
shoreline habitats with water depths less than 3.5 m and salinity less than 6.1 parts per
thousand. The predominantly sandy areas support a variety of potential prey items
including marine crustaceans, small bivalve mollusks, ghost shrimp, small crabs,
various polychaete worms, and lancelets. Once subadult and adult GS migrate from the
river to the estuarine/marine environment, having spent at least 6 months in the river
fasting, it is presumed that they immediately begin foraging. Upon exiting the rivers, GS
are found in high concentrations near their natural river mouths; these lakes and bays at
the mouth of the river are important because they offer the first opportunity for GS to
forage. Spawning occurs in the upper river reaches in the spring when water
temperature is around 15° to 20°C.

Genetic studies conclude that GS exhibit river-specific fidelity. Five regional or river-
specific stocks (from west to east) have been identified: (1) Lake Pontchartrain and Pearl
River, (2) Pascagoula River, (3) Escambia and Yellow Rivers, (4) Choctawhatchee
River, and (5) Apalachicola, Ochlockonee, and Suwannee Rivers.

2114 Conservation needs

There is currently no conservation plan for the GS. However, there are best
management practices and avoidance measures that when implemented during
dredging operations would reduce impacts to the species. These are discussed in
section 1.5 of this BA; however, they do not apply to the MSA-2.

2.1.2 Environmental baseline
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21.21 Species presence and use

The present range of the GS extends from Lake Pontchartrain and the Pearl River
system in Louisiana and Mississippi east to the Suwannee River in Florida. The GS is
an anadromous fish; adults spawn in freshwater then migrate to feed and grow in
estuarine and marine habitats. After spawning in the upper river reaches, both adult and
subadult GS migrate from the estuaries, bays, and the Gulf of Mexico to the coastal
rivers in early spring (i.e., March through May) when river water temperatures range
from 16 to 23°C. Fall downstream migration from the river into the estuary/Gulf of
Mexico begins in September (at water temperatures around 23°C) and continues
through November. GS are known to migrate through Lake Maurepas and upstream
into the Amite River. GS do not feed during in and out migrations. GS are known to
seasonally use Lake Maurepas from October to November and again from February
through April during these migrations (Kirk et al., 2008). GS occur in the northern
reaches of Blind River during their migration to the Amite River, but do not occur in the
southern reaches. GS do occur in the Mississippi River, but they would not be
anticipated to occur as far upstream as the proposed project (Kirk et al., 2008). A lack of
spawning habitat at any distance upstream from the Gulf of Mexico likely limits their
frequency in the Mississippi River (Danube Watch, 2009). GS are not known to occur in
Hope Canal.

21.2.2 Species conservation needs within the action area

According to ECOS, there is no Conservation Plan currently available for this species.
Since GS are not found the portion of the action area where construction activities
would occur, the conservation measures discussed in section 1.5 do not apply.

21.23 Habitat condition (general)

Lake Maurepas is a 59,302-acre freshwater lake that is utilized by GS during migration
to the Amite River. GS do not feed during migration through Lake Maurepas and
therefore Lake Maurepas does not offer any feeding ground for the GS.

21.24 Influences

During heavy rain events, there is potential for river flows to increase turbidity in Lake
Maurepas. Since GS only utilize Lake Maurepas during migration to the Amite River,
and since GS do not feed during this migration, this influence has minimal to no effect
on the species.

21.25 Additional baseline information
There is no additional baseline information.
213 Effects of the action

2.1.31 Indirect interactions
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The GS would suffer indirect effects due to a slight increase in turbidity in Lake
Maurepas near the Blind River. This increase in turbidity would be no different from
what the GS experiences during heavy rain events, high river flow, or storm events.
Since GS only utilize Lake Maurepas during migration to the Amite River, and since GS
do not feed during migration, increased turbidity has minimal to no effect on the species.

2.1.3.2 Direct interactions

There would be no direct interactions with GS as the species is not known to occur in
the MSA-2 construction area.

21.4 Cumulative effects

ESA defines cumulative effects as those effects of future State or private activities, not
involving Federal activities, that are reasonably certain to occur within the action area of
the Federal action subject to consultation. That being said, the USACE is not aware of
any projects within the action area that would contribute to cumulative impacts to the
GS.

215 Discussion and conclusion

As previously discussed, the MSA-2 would slightly increase the turbidity in Lake
Maurepas near the mouth of the blind river. GS migrate through Lake Maurepas and
into the Blind River during their migration to the Amite River. This increase in turbidity
would be no different from the increase in turbidity during high rain events and high river
flow. Also previously stated, the GS does not forage during the in and out migration
through Lake Maurepas and so the increase in turbidity would have no impact on
foraging. Because a slight increase in turbidity in Lake Maurepas would have minimal
to no impact on the GS, the USACE has made the determination that the MSA-2 would
have no effect on the GS.

2.2 Pallid Sturgeon
221 Status of the species
2211 Legal status

The Service published its decision to list the Pallid sturgeon (PS) as endangered on
October 9, 1990 (55 FR 36641-36647). The reasons for listing were habitat
modification, apparent lack of natural reproduction, commercial harvest, and
hybridization in parts of its range. Critical habitat has not been proposed or designated
for the PS.

2.21.2 Recovery plans

The following information was taken from the U.S. Fish & Wildlife Service Revised
Recovery Plan for the Pallid Sturgeon (Scaphirhynchus albus) which can be found in
Attachment 6 and all citations can be found in that document.
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The primary strategy for recovery of PS is to:

e conserve the range of genetic and morphological diversity of the species across
its historical range;

o fully quantify population demographics and status within each management unit;

e improve population size and viability within each management unit;

e reduce threats having the greatest impact on the species within each
management unit; and,

e use artificial propagation to prevent local extirpation within management units
where recruitment failure is occurring. (USFWS 2014)

The recovery objectives include the implementation of effective management actions
that will reduce or alleviate the impacts from threats to the species within each
management unit and across the species’ range. Recovery actions to address threats
within management units should be informed by adequate knowledge of PS abundance,
population structure, life history, ecology, mortality, and habitat requirements specific to
those units. (USFWS 2014)

2213 Life history information

The following information was taken from the Biological Opinion, Bonnet Carré Spillway
2019 Emergency Operations which can be found in Attachment 5 and all citations can
be found in that document.

Habitat

PS habitats can generally be described as large, free-flowing, warm water, turbid river
habitats with a diverse assemblage of physical attributes that are in a constant state of
change (Service 1993, 2014). Floodplains, backwaters, chutes, sloughs, islands,
sandbars and main channel waters form the large river ecosystem that provide the
macrohabitat requirements for all life stages of PS. Throughout its range, PS tend to
select main channel habitats (Bramblett 1996; Sheehan et al. 1998; Service 2014a;
Schramm et al. 2017); in the Lower Mississippi River (LMR), they have been found in a
variety of main channel habitats, including natural and engineered habitats (Herrala et
al. 2014).

PS are thought to occupy the sandy main channel in the Mississippi, Missouri, and
Yellowstone rivers most commonly, but also are collected over gravel substrates
(Service 2014a; Bramblett and White 200I; Hurley et al. 2004; Garvey et al. 2009; Koch
et al. 2012). Several studies have documented PS near islands and dikes, and these
habitats are thought to provide a break in water velocity and an increased area of
depositional substrates for foraging (Garvey et al. 2009; Koch et al. 2012). Increased
use of side channel and main channel islands has been noted in spring, and it is
hypothesized that these habitats may be used as refugia during periods of increased
flow (Garvey et al. 2009; Koch et al. 2012; Herrala et al. 2014). Recent telemetry
monitoring of adult PS in the LMR indicates use of most channel habitats, including

24



dikes, revetment, islands, secondary channels, etc. (Kroboth et al. 2013; Herrala et al.
2014). Islands and secondary channels are important in recruitment of larval sturgeon
in the LMR (Hartfield et al. 2013).

PS occur within a variety of flow regimes (Garvey et al. 2009). In their upper range,
adult PS are collected in depths that vary between 1.97-47.57 ft with bottom water
velocities ranging from 2.20 ft/s and 2.62 ft/s (Service 2014a; Bramblett and White
2001; Gerrity 2005). PS in the LMR have been collected at depths greater than 65 ft
with a mean value of 32.81 ft, and water velocities greater than 5.91 ft/s with a mean
value of 2.30 ft/s (ERDC unpublished data; Herrala et al. 2014). Turbidity is thought to
be an important factor in habitat selection by PS, which have a tendency to occupy
more turbid habitats than SS (Blevins 2011). In the LMR, PS have been collected in
turbidities up to 340 Nephelometric Turbidity Units (NTU's) with a mean value of 90
NTU's (ERDC unpublished data).

Much of the natural habitat throughout the range of PS has been altered by humans,
and this is thought to have had a negative impact on this species (Service 2014a).
Habitats were once very diverse and provided a variety of substrates and flow
conditions (Baker et al. 1991; Service 1993). Extensive modification of the Missouri and
Mississippi rivers over the last 100 years has drastically changed the form and function
of the river (Baker et al. 1991; Prato 2003). Today, habitats are reduced and
fragmented and much of the Mississippi River basin has been channelized to aid in
navigation and flood control (Baker et al. 1991). The extent of impacts from range-wide
habitat alteration on the PS is unknown, but recent studies have shown that in the un-
impounded reaches (i.e., LMR), suitable habitat is available and supports a diverse
aquatic community (Service 2007).

Movement

Like other sturgeon, PS is a migratory fish species that moves upstream annually to
spawn (Koch et al. 2012). Movements are thought to be triggered by increased water
temperature and flow in spring months (Garvey et al. 2009; Blevins 2011). PS may
remain sedentary or remain in one area for much of the year, and then move either
upstream or downstream during spring (Garvey et al. 2009; Herrala and Schramm
2017). ltis possible that because movement in large, swift rivers requires a great
amount of energy, this relatively inactive period may be a means to conserve energy
(Garvey et al. 2009). Most active periods of movement in the upper Missouri River were
between March 20 and June 20 (Bramblett and White 2001). In one study, individual
fish traveled an average of 3.73 mi/day and one individual traveled over 9.94 mi/day
(Garvey et al. 2009). PS in the Missouri River have been reported to travel up to 5.90
mi/hour and 13.30 mi/day during active periods (Bramblett and White 2001). Based on
a surrogate study that documented recaptures of SS in the Missouri River originally
tagged in the LMR, PS may similarly undertake long-distance, multi- year upstream
movements. Upstream distances approaching 1,245 mi have been recorded (ERDC
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unpublished data) and similar distances have been recorded for downstream
movements (Service unpublished data).

Aggregations of PS have been reported in several locations in the middle Mississippi
River, particularly around gravel bars, including one annual aggregation at the Chain of
Rocks Dam, which is thought to be related to spawning activities (Garvey et al. 2009).
Aggregations of PS in the lower 8.70 mi of the Yellowstone River are also thought to be
related to spawning activities of sturgeon from the Missouri River (Bramblett and White
2001). PS have been found to have active movement patterns during both the day and
night, but they move mostly during the day (Bramblett and White 2001). There have
been no verified spawning areas located in the LMR.

Feeding

Sturgeon are benthic feeders and are well adapted morphologically (ventral positioning
of the mouth, laterally compressed body) for the benthic lifestyle (Service 1993; Findeis
1997). Adult PS are primarily piscivorous (but still consume invertebrates) and are
thought to switch to piscivory around age 5 or 6 (Kallemeyn 1983; Carlson et al. 1985;
Hoover et al. 2007; Grohs et al. 2009). In a study of PS in the middle and lower
Mississippi River, fish were a common dietary component and were represented
primarily by Cyprinidae, Sciaenidae, and Clupeidae (Hoover et al. 2007). Other
important dietary items for PS in the Mississippi River were larval Hydropsychidae
(Insecta: Trichoptera), Ephemeridae (Insecta: Ephemeroptera), and Chironomidae
(Insecta: Diptera) (Hoover et al. 2007). PS diet varies depending on season and
location, and these differences probably are related to prey availability (Hoover et al.
2007). In a Mississippi River dietary study, Trichoptera and Ephemeroptera were
consumed in greater quantities in winter months in the lower Mississippi River, while the
opposite trend was observed in the middle Mississippi River (Hoover et al. 2007).
Hoover et al. (2007) also found that in both the middle Mississippi River and the lower
Mississippi River, dietary richness is greatest in winter months.

2214 Conservation needs

The following information was taken from the USFWS Biological Opinion, Mid-Barataria
Sediment Diversion which can be found in Attachment 5 and all citations can be found
in that document.

Much of the following information is taken from Service documents (Service 2000, 2007,
2014b, 2018). The PS was listed due to the apparent lack of recruitment for over 15
years, and the habitat threats existing at the time of listing. Destruction and alteration of
habitats by human modification of the river system is believed to be the primary cause
of declines in reproduction, growth, and survival of the PS. The historic range of PS as
described by Bailey and Cross (1954) encompassed the middle and lower Mississippi
River, the Missouri River, and the lower reaches of the Platte, Kansas, and Yellowstone
Rivers. Bailey and Cross (1954) noted a PS was captured at Keokuk, lowa, at the lowa
and Missouri state border. Duffy et al. (1996) stated that the historic range of PS once
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included the Mississippi River upstream to Keokuk, lowa, before that reach of the river
was
converted into a series of locks and dams for commercial navigation (Coker 1930).

Habitat destruction/modification and the curtailment of range were primarily attributed to
the construction and operation of dams on the upper Missouri River and modification of
riverine habitat by channelization of the lower main stems of the Missouri and
Mississippi Rivers. Dams substantially fragmented PS range in the upper Missouri
River. However, free flowing riverine conditions currently exist throughout the lower
2,000 mi (3,218 km) (60 percent) of the PS historical range. Although the lower Missouri
River continues to be impacted by regulated flows and modified habitats, actions have
been developed and are being implemented to address habitat issues. Recent studies
and data from the Mississippi River suggest that riverine habitats are less degraded
than previously believed, and that they continue to support diverse and productive
aquatic communities, including PS. Although

there are ongoing programs to protect and improve habitat conditions in the four
management units, positive effects from these programs on PS have not been
quantified.

Carlson and Pflieger (1981) stated that PS are rare but widely distributed in both the
Missouri River and in the Mississippi River downstream from the mouth of the Missouri
River. A comparison of PS and shovelnose sturgeon catch records provides an
indication of the rarity of PS. At the time of their original description, PS composed 1 in
500 river sturgeon captured in the Mississippi River at Grafton, lllinois (Forbes and
Richardson 1905). PS were more abundant in the lower Missouri River near West Alton,
Missouri, representing one-fifth of the river sturgeon captured (Forbes and Richardson
1905). Carlson et al. (1985) captured 4,355 river sturgeon in 12 sampling stations on
the Missouri and Mississippi Rivers. Field identification revealed 11 (0.25 percent) PS.

Grady et al. (2001) collected 4,435 river sturgeon in the lower 850 mi (1,367 km) of the
Missouri River and 100 mi (161 km) of the middle Mississippi River from November
1997 to April 2000. Field identification revealed nine wild (0.20 percent) and nine
hatchery-origin PS. Today, PS, although variable in abundance, are ubiquitous
throughout most of the free-flowing Mississippi River. When the PS was listed as
endangered, they were only occasionally found in the following areas; from the Missouri
River: 1) between the Marias River and Fort Peck Reservoir in Montana; 2) between
Fort Peck Dam and Lake Sakakawea (near Williston, North Dakota); 3) within the lower
70 mi (113 km) of the Yellowstone River downstream of Fallon, Montana; 4) in the
headwaters of Lake Sharpe in South Dakota; 5) near

the mouth of the Platte River near Plattsmouth, Nebraska; and 6) below River Mile 218
to the mouth in the State of Missouri.

Keenlyne (1989) updated previously published and unpublished information on
distribution and abundance of PS. He reported pre-1980 catch records for the
Mississippi River from its mouth upstream to its confluence with the Missouri River, a
length of 1,153 mi (1,857 km); in the lower 35 mi (56 km) of the Yazoo/Big Sunflower
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and St. Francis Rivers (tributaries to the Mississippi); in the Missouri River from its
mouth to Fort Benton, Montana, a length of 2,063 mi (3,323 km); and, in the lower 40 mi
(64 km) of the Kansas River, the lower 21 mi (34 km) of the Platte River, and the lower
200 mi (322 km) of the Yellowstone River (tributaries to the Missouri River). The total
range is approximately 3,500 mi (5,635 km) of river.

Currently, the Missouri River (1,154 mi) (1,857 km) has been modified significantly with
approximately 36 percent of the riverine habitat inundated by reservoirs, 40 percent
channelized, and the remaining 24 percent altered due to dam operations (Service
1993). Most of the maijor tributaries of the Missouri and Mississippi Rivers have also
been altered to various degrees by dams, water depletions, channelization, and riparian
corridor modifications.

The middle Mississippi River, from the mouth of the Missouri River to the mouth of the
Ohio River, is principally channelized with few remaining secondary channels, sand
bars, islands and abandoned channels. The middle Mississippi River has been
extensively diked; navigation channels and flood control levees have reduced the size
of the floodplain by 39 percent.

Levee construction along the lower Mississippi River, from the Ohio River to the Gulf,
has eliminated major natural floodways and reduced the land area of the floodplain by
more than 90 percent (Fremling et al. 1989). Fremling et al. (1989) also report that levee
construction isolated many floodplain lakes and raised riverbanks. As a result of levee
construction, 15 meander loops were severed between 1933 and 1942.

Destruction and alteration of big-river ecological functions and habitats once provided
by the Missouri and Mississippi Rivers were believed to be the primary cause of
declines in reproduction, growth, and survival of PS (Service 2014a). The physical and
chemical elements of channel morphology, flow regime, water temperature, sediment
transport, turbidity, and nutrient inputs once functioned within the big-river ecosystem to
provide habitat for PS and other native species. On the main stem of the Missouri River
today, approximately 36 percent of riverine habitat within the PS range has been
transformed from river to lake by construction of six massive earthen dams by the
USACE between 1926 and 1952 (Service 1993). Another 40 percent of the river
downstream of the dams has been channelized. The remaining 24 percent of river
habitat has been altered by changes in water temperature and flow caused by dam
operations.

The channelized reach of the Missouri River downstream of Ponca, Nebraska, once a
diverse assemblage of braided channels, sandbars, and backwaters, is now confined
within a narrow channel of rather uniform width and swift current. Morris et al. (1968)
found that channelization of the Missouri River reduced the surface area by
approximately 67 percent. Funk and Robinson (1974) calculated that, following
channelization, the length of the Missouri River between Rulo, Nebraska, and its mouth
(~500 river miles) (310 km) had been reduced by 8 percent, and the water surface area
had been reduced by 50 percent.
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Missouri River aquatic habitat between and downstream of main stem dams has been
altered by reductions in sediment and organic matter transport/deposition, flow
modification, hypolimnetic releases, and narrowing of the river through channel
degradation. Those activities have adversely impacted the natural river dynamics by
reducing the diversity of bottom contours and substrates, slowing accumulation of
organic matter, reducing overbank flooding, changing seasonal patterns, severing flows
to backwater areas, and reducing turbidity and water temperature (Hesse 1987). The
Missouri River dams also are believed to have adversely affected PS by blocking
migration routes and fragmenting habitats (Service 2014a).

The pattern of flow velocity, volume, and timing of the pre-development rivers provided
the essential life requirements of native large-river fishes like the PS and paddlefish.
Hesse and Mestl (1993) found a significant relationship between the density of
paddlefish larvae and two indices (timing and volume) of discharge from Fort Randall
Dam. They concluded that when dam operations caused discharge to fluctuate widely
during spring spawning, the density of drifting larvae was lower, and when annual runoff
volume was highest, paddlefish larval density was highest. Hesse and Mestl (1987) also
modeled these same two indices of discharge from Fort Randall Dam with an index of
year-class strength. They demonstrated significant negative relationships between
artificial flow fluctuations in the spring and poor year-class development for several
native and introduced fish species including river carpsucker, shorthead redhorse,
channel catfish, flathead catfish, sauger, smallmouth buffalo, and bigmouth buffalo. The
sample size of sturgeon was too small to model in that study; however, a clear
relationship existed between poor year-class development in most native species
studied and the artificial hydrograph.

Modde and Schmulbach (1973) found that during periods of low dam releases, the
secondary subsidiary channels, which normally feed into the river channel, become
exposed to the atmosphere and thus cease to contribute littoral benthic organisms into
the drift. Schmulbach (1974) states that use of sandbar habitats were second only to
cattail marsh habitats as nursery ground for immature fishes of many species.

Even though extensive flood control, water supply, and navigation projects constrict and
control the Missouri and Mississippi Rivers with reservoirs, stabilized banks, jetties,
dikes, levees, and revetments, relatively unaltered remnant reaches of the Missouri
River and the Mississippi River from the Missouri River confluence to the Gulf of Mexico
still provide habitat useable by PS. However, anthropogenic alterations (i.e., levee
construction) effectively increased river stage and velocities at higher discharges by
preventing overbank flows on the adjacent floodplains (Baker et al. 1991).

The upper ends of the reservoirs in the upper basin may be influencing the recruitment
of larval sturgeon. Both shovelnose sturgeon and PS larvae have a propensity to drift
after hatching (Kynard et al. 1998a, 1998b). Bramblett (1996) found that the PS may be
spawning in the Yellowstone River between River Mile 9 and River Rile 20 upriver, and
that from historic catch records, there is some evidence to indicate that the occurrence
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of PS catches coincides with the spring spawning at the mouth of the Tongue River
(Service 2000). Shovelnose sturgeon have been found to spawn in the tributaries of the
Yellowstone River as well as such areas as the Marias, Teton, Powder and Tongue
Rivers (Service 2000). Shovelnose sturgeon are successfully recruiting and reproducing
in the river stretches in the upper basin and this may be directly related to the amount of
larval and juvenile habitat they have available downstream of the spawning sites.

Early indications in culturing PS indicate that sturgeon larvae will not survive in a silty
substrate. In 1998, most of the larval sturgeon held in tanks at Gavins Point National
Fish Hatchery (NFH), experienced high mortality when the water supply contained a
large amount of silt which settled on the bottom of the tanks. Migration routes to
spawning sites on the lower Yellowstone River have been fragmented by low-head
dams used for water supply intakes. Such habitat fragmentation has forced PS to
spawn closer to reservoir habitats and reduced the distance larval sturgeon can drift
after hatching.

Historically, pallid, shovelnose, and lake sturgeon were commercially harvested in all
States on the Missouri and Mississippi Rivers (Helms 1974). The larger lake sturgeon
and PS were sought for their eggs which were sold as caviar, whereas shovelnose
sturgeon were historically destroyed as bycatch. Commercial harvest of all sturgeon has
declined substantially since record-keeping began in the late 1800s. Most commercial
catch records for sturgeon have not differentiated between species and combined
harvests as high as 430,889 Ib (195,450 kg) were recorded in the Mississippi River in
the early 1890s but had declined to less than 20,061 Ib (9,100 kg) by 1950 (Carlander
1954). Lower harvests reflected a decline in shovelnose sturgeon abundance since the
early 1900s (Pflieger 1975). Today, commercial harvest of SS is still allowed in 5 of the
13 states where PS occur.

Mortality of PS occurs as a result of illegal and incidental harvest from both sport and
commercial fishing activities (Service 2000). Sturgeon species, in general, are highly
vulnerable to impacts from fishing mortality due to unusual combinations of morphology,
habits, and life history characteristics (Boreman 1997). In 1990, the head of a PS was
found at a sport-fish cleaning station in South Dakota, and in 1992 a PS was found
dead in a commercial fisherman's hoop net in Louisiana. In 1997, four PS were found in
an lllinois fish market (Sheehan et al. 1997). It is probable that PS are affected by the
illegal take of eggs for the caviar market. In 1999, a PS that was part of a movement
and habitat study on the lower Platte River was harvested by a recreational angler
(Service

2000). Bettoli et al. (2008) found 1.8 percent of the total sturgeon catch in Tennessee
caviar harvest were composed of PS. In addition, such illegal and incidental harvest
may skew PS sex ratios such that hybridization with shovelnose is exacerbated. Killgore
et al. (2007) indicated that higher mortality rates for PS in the Middle Mississippi River
may be a result of habitat limitation and incidental take by the commercial shovelnose
fishery.

Currently, only a sport and/or aboriginal fishery exist for lake sturgeon, due to such low
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population levels (Todd 1998). SS are commercially harvested in eight states and a
sport fishing season exists in a number of states (Mosher 1998). Although information
on the commercial harvest of shovelnose sturgeon is limited, lllinois reported the
commercial harvest of shovelnose sturgeon was 43,406 Ibs (19,689 kg) of flesh and 233
Ibs (106 kg) of eggs in 1997 and Missouri reported a 52-year mean annual harvest of
8,157 Ibs (3,700 kg) of flesh (Todd 1998) and an unknown quantity of eggs for 1998.
Missouri also has a sport fishery for shovelnose sturgeon but has limited data on the
quantities harvested (Mosher 1998).

The previous lack of genetic information on the PS and shovelnose sturgeon led to a
hybridization debate. In recent years, however, several studies have increased our
knowledge of the genetic, morphological, and habitat differences of those two species.
Campton et al. (1995) collected data that support the hypothesis that PS and
shovelnose sturgeon are reproductively isolated in less altered habitats, such as the
upper Missouri River. Campton et al. (2000) suggested that natural hybridization,
backcrossing, and genetic introgression between PS and shovelnose sturgeon may be
reducing the genetic divergence between those

species. Sheehan has identified 86 separate loci for microsatellite analysis that are
being used to differentiate between PS, shovelnose sturgeon, and suspected hybrid
sturgeon (Service 2000).

Bramblett (1996) found substantial differences in habitat use and movements between
adult PS and shovelnose sturgeon in less altered habitats. Presumably, the loss of
habitat diversity caused by human-induced environmental changes inhibits naturally
occurring reproductive isolating mechanisms. Campton et al. (1995) and Sheehan et al.
(1997) note that hybridization suggests that similar areas are currently being used by
both species for spawning.

Carlson et al. (1985) studied morphological characteristics of 4,332 sturgeon from the
Missouri and middle Mississippi Rivers. Of that group, they identified 11 PS and 12 PS
/shovelnose sturgeon hybrids. Suspected hybrids have recently been observed in
commercial fish catches on the lower Missouri and the middle and lower Mississippi
Rivers (Service 2000). Bailey and Cross (1954) did not report hybrids, which may
indicate that

hybridization is a recent phenomenon resulting from environmental changes caused by
human induced reductions in habitat diversity and measurable changes in
environmental variables such as turbidity, flow regimes, and substrate types (Carlson et
al. 1985). A study by Keenlyne et al. (1994) concluded that hybridization may be
occurring in half the river reaches within the range of PS and that hybrids may represent
a high proportion of remaining sturgeon stocks.

Hartfield and Kuhajda (2009) stated that hybridization rates in the Mississippi River

have been overestimated, and there is no direct evidence linking the morphological or
genetic variation defined as hybridization between PS and shovelnose sturgeon in the
lower Missouri, Mississippi, or Atchafalaya Rivers with recent anthropogenic activities.
Hybridization could present a threat to the survival of PS through genetic swamping if
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the hybrids are fertile, and through competition for limited habitat (Carlson et al. 1985).
Keenlyne et al. (1994) noted few hybrids showing intermediacy in all characteristics as
would be expected in a first generation cross, indicating the hybrids are fertile and
reproducing.

Hubbs (1955) indicated that the frequency of natural hybridization in fish was a function
of the environment, and the seriousness of the consequences of hybridization depends
on hybrid viability. Hybridization can occur in fish if spawning habitat is limited, if many
individuals of one potential parent species lives in proximity to a limited number of the
other parent species, if spawning habitat is modified and rendered intermediate, if
spawning seasons overlap, or where movement to reach suitable spawning habitat is
limited (Hubbs 1955). Any of those conditions, or a combination of them, could be
causing the apparent breakdown of isolating mechanisms that prevented hybridization
between these species in the past (Keenlyne et al. 1994). Hartfield and Kuhajada
(2009) examined three of the five original specimens used to describe the pallid
sturgeon and found that the character indices currently used to distinguish the fish
identify some of the type specimens as hybrids. In conclusion, they stated they found no
evidence directly linking habitat modification and hybridization particularly in the
Mississippi River and no evidence that hybridization constitutes an anthropogenic threat
to the PS.

More recent studies have documented extensive hybridization between PS and
shovelnose sturgeon in the Lower Mississippi River (Coastal Plain Management Unit)
(Jordan et al. 2019). These studies also confirmed that small numbers of genetically
pure PS continue to occupy the Lower Mississippi River; however, genetic analysis is
required for their accurate identification. Please refer to Section 3.1 Species Description
for an explanation of why we consider all phenotypic PS as protected under the Act for
the purposes of management and consultation.

Although more information is needed, pollution is also likely an exacerbating threat to
the species over much of its range. Pollution of the Missouri River by organic wastes
from towns, packing houses, and stockyards was evident by the early 1900s and
continued to increase as populations grew and additional industries were established
along the river. Due to the presence of a variety of pollutants, numerous fish-harvest
and consumption advisories have been issued over the last decade or two from Kansas
City, Missouri, to the mouth of the Mississippi River. That distance represents about 45
percent of the PS total range. Currently there are no advisories listed by the U.S.
Environmental Protection Agency (EPA) south of Tennessee (approximately 710 miles).

Polychlorinated biphenyls (PCBs), cadmium, mercury, and selenium have been
detected at elevated, but far below lethal, concentrations in tissue of three PS collected
from the Missouri River in North Dakota and Nebraska. Detectable concentrations of
chlordane, dichlorodiphenyldichloroethylene (DDE), dichlorodiphenyltrichloroethane
(DDT), and dieldrin also were found (Ruelle and Keenlyne 1994). The prolonged egg
maturation cycle of PS, combined with bioaccumulation of certain contaminants in eggs,
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could make contaminants a likely agent adversely affecting eggs and embryos, as well
as development or survival of fry, thereby reducing reproductive success.

In examining the similarities and differences between shovelnose sturgeon and PS,
Ruelle and Keenlyne (1994) concluded that, while the shovelnose sturgeon may not
meet all the traits desired for a surrogate, it may be the best available for contaminant
studies. Conzelmann et al. (1997) reported that trace element concentrations in Old
River Control Complex (ORCC) shovelnose sturgeon in Louisiana were generally higher
than in shovelnose sturgeon from other areas. Certain trace elements can adversely
affect reproduction, development, and may ultimately be lethal if concentrations are
excessive. Most trace element levels were unremarkable; however, cadmium, copper,
lead, and selenium concentrations were elevated in

ORCC samples and may warrant concern (Conzelmann et al. 1997).

Conzelmann et al. (1997) also reported that organochlorine (OC) pesticide
concentrations are the main environmental concern in Louisiana's shovelnose sturgeon,
and consequently, in the PS. Shovelnose sturgeon OC concentrations were generally
greater than were observed in fishes from other areas, and ORCC shovelnose sturgeon
toxaphene levels were elevated compared to the National Contaminants Biomonitoring
Program. Toxaphene possesses known carcinogenic, teratogenic, xenotoxic, and
mutagenic properties; can cause suppression of the immune system; and may function
as an endocrine system imitator, blocker, or disrupter

(Colburn and Clements 1992). Those factors make toxaphene the greatest OC concern
in ORCC SS and, by extension, the ORCC PS (Conzelmann et al. 1997). Further
investigations are needed to identify contaminant sources in the Mississippi and
Atchafalaya Rivers and to assess the role, if any, of contaminants in the decline of PS
populations.

Another issue that is negatively impacting PS throughout its range is entrainment. The
loss of PS associated with water intake structures has not been accurately quantified.
The EPA published final regulations on Cooling Water Intake Structures for Existing
Facilities per requirements of Section 316(b) of the Clean Water Act. The rule making
was divided into three phases. However, only Phase | and Il appear applicable to inland
facilities; Phase Il applies to coastal and offshore cooling intake structures associated
with coastal and offshore oil and gas extraction facilities. The following rule summaries
are based on information found at https://www.epa.gov/cooling-water-intakes. Phase |
rules, completed in 2001, require

permit holders to develop and implement techniques that will minimize impingement
mortality and entrainment. Phase Il, completed in 2004, covers existing power
generation facilities that are designed to withdraw 50 million gallons per day or more
with 25 percent of that water used for cooling purposes only. Phase Il and the existing
facility portion of Phase |ll were remanded to EPA for reconsideration and a final rule
combined the remands into one rule in 2014. This rule, implemented through National
Pollutant Discharge Elimination System permits, is intended to minimize negative
effects associated with water cooling structures.
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Section 316(b) of the Clean Water Act requires the EPA to ensure that aquatic
organisms are protected from impingement or entrainment. As part of the Phase |l
ruling, some power plants have begun conducting required entrainment studies.
Preliminary data on the Missouri River suggests that entrainment may be a serious
threat that warrants more investigation. Initial results from work conducted by Mid-
America at their Neal Smith power facilities found hatchery-reared PS were being
entrained (Jordan in litt. 2006; Ledwin in litt. 2006; Williams in litt. 2006). Over a 5-
month period, four known hatchery-reared PS have been entrained, of which two were
released alive and two were found dead. Ongoing entrainment studies

required by the Clean Water Act will provide more data on the effects of entrainment.
However, addressing entrainment issues may not occur immediately and continued take
of hatchery reared or wild PS will limit the effectiveness of recovery efforts.

In addition to cooling intake structures for power facilities, concerns have been raised
regarding entrainment associated with dredge operations and irrigation diversions.
Currently little data are available regarding the effects of dredge operations. However,
the USACE St. Louis District, and the Dredging Operations and Environmental
Research Program have initiated work to assess dredge entrainment of fish species and
the potential effects that these operations may have on larval and juvenile
Scaphirhynchus. Data for escape speed, station-holding ability, rheotaxis and response
to noise, and dredge flow fields are being used to develop a risk assessment model for
entrainment of sturgeon by dredges. Entrainment has been documented in the irrigation
canal supplied by the Intake Dam on the Yellowstone River (Jaeger et al. 2004). Given
that entrainment has been documented to occur in the few instances it has been
studied, further evaluation of entrainment at other water withdrawal points is warranted
across the PS range to adequately evaluate this threat. Entrainment of PS stocked in
the Mississippi River into the Atchafalaya River via the ORCC has been documented by
the capture of a tagged stocked sturgeon that was released into the Mississippi River.

BOs which allow the take of PS also represent a factor that should be considered when
examining factors that could have an influence on the PS population.

222 Environmental baseline
2221 Species presence and use

The PS is endemic to the turbid waters of the Missouri River and the Lower Mississippi
River (Wildhaber et al., 2007). Extensive sampling in the lower Mississippi River was
undertaken by the ERDC so that a better understanding of population size, population
density, habitat preference, extent of range in lower Mississippi River, and impacts from
entrainment.

After accounting for survival, movement, and habitat use, ERDC estimated that the total
abundance of age-3+ PS in the Lower and Middle Mississippi River is at least 3,400-
4,100 with probability 0.99; 5,900-7,000 with probability 0.95; and 17,000-20,000 with
probability 0.75 (ERDC-EL, 2013).
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2222 Species conservation needs within the action area

The following information was taken from the USFWS Biological Opinion, Mid-Barataria
Sediment Diversion which can be found in Attachment 5 and all citations can be found
in that document.

The action area conservation needs and threats would be among those previously
discussed, but would include only those pertaining to the southern portion (LMR) of the
species’ range as previously described. This section of the river has been heavily
modified for the purposes of navigation and has few remaining natural features
necessary for the PS. Contaminants in water, sediments, or prey species could float
down river and be in the vicinity of the action area which could affect any PS present.

While the Action Area would occur at RM approximate mile 149 to approximate mile 140
of the MSR, in other areas of the MSR other diversion structures are in operation that
either are known to (Old River Control Complex and Bonnet Carré Spillway) or are
suspected to (Caernarvon and Davis Pond) entrain PS. Since the PS has been listed,
the Bonnet Carré Spillway has been opened nine times (1994, 1997, 2008, 2011, 2016,
2018, twice in 2019, and 2020). Entrainment rates of PS through the Bonnet Carré
Spillway depend on water volume and velocity through structure, length of operation,
and time of year of operation. At RM 50, above the Action Area, the USACE constructs
a temporary sand weir using dredge material during low water months to manage
salinity. It is believed that individuals below the temporary weir may be lost from the
population due to low quality habitat as well as seasonal inhibition to upstream
movement due to the weir.

2223 Habitat condition (general)

This section of the river has been heavily modified for the purposes of navigation and
has few remaining natural features necessary for the PS. Contaminants in water,
sediments, or prey species could float down river and be in the vicinity of the action area
which could affect any PS present. However, the LMR offers some of the PS’s
preferred habitat. It is a large, turbid river with diverse assemblages of PS habitats can
generally be described as large, free-flowing, warm water, turbid river habitats with a
diverse assemblage physical attributes. Floodplains, backwaters, chutes, sloughs,
islands, sandbars and main channel waters form the large river ecosystem that provide
the macrohabitat requirements for all life stages of PS.

PS are thought to occupy the sandy main channel in the Mississippi river, but also are
collected over gravel substrates (Service 2014a; Bramblett and White 200I; Hurley et al.
2004; Garvey et al. 2009; Koch et al. 2012). Recent telemetry monitoring of adult PS in
the LMR indicates use of most channel habitats, including dikes, revetment, islands,
secondary channels, etc. (Kroboth et al. 2013; Herrala et al. 2014). Islands and
secondary channels are important in recruitment of larval sturgeon in the LMR (Hartfield
et al. 2013). PS in the LMR have been collected at depths greater than 65 ft with a
mean value of 32.81 ft, and water velocities greater than 5.91 ft/s with a mean value of
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2.30 ft/s (ERDC unpublished data; Herrala et al. 2014). Turbidity is thought to be an
important factor in habitat selection by PS (Blevins 2011). In the LMR, PS have been
collected in turbidities up to 340 Nephelometric Turbidity Units (NTU's) with a mean
value of 90 NTU's (ERDC unpublished data).

2224 Influences

Influences in the action area include MSR modifications, other diversions on the MSR,
maintenance dredging in the MSR, and cooling water intake structures for existing
facilities along the MSR. These influences have both direct and indirect impacts on the
PS. Section 2.2.1.4 of this BA discusses these influences and the effects they might
have on the PS.

2225 Additional baseline information
There is no additional baseline information.
223 Effects of the action

2.2.31 Indirect interactions

Indirect impacts to PS would result from construction activities stirring up pollutants,
contaminants, and debris. As stated in section 2.2.1.4 of this BA, this could result in
adverse impacts to eggs and embryos, as well as development or survival of fry.
Certain trace elements can adversely affect reproduction, development, and may
ultimately be lethal if concentrations are excessive. Toxaphene possesses known
carcinogenic, teratogenic, xenotoxic, and mutagenic properties; can cause suppression
of the immune system; and may function as an endocrine system imitator, blocker, or
disrupter (Colburn and Clements 1992). There is potential of PS colliding with debris if
any becomes un-lodged or introduced into the MSR. This could result in injury or death.

2.2.3.2 Direct interactions

The following information was taken from the USFWS Biological Opinion, Mid-Barataria
Sediment Diversion which can be found in Attachment 5 and all citations can be found
in that document.

Adult and subadult PS are relatively abundant in the proposed area and could be
directly affected by the proposed diversion due to construction activities including noise,
vibration, and presence of construction personnel and equipment.

PS are known to occur within the Mississippi River near the MSA-2 intake structure.
During construction activities in the Mississippi River, such as dredging, vessel
operations, pile driving and pier construction, there is a potential to disturb or injure PS
near the action area. These sounds would be added to the baseline sound conditions of
the Mississippi River. Noises from natural sources, such as wind-driven waves, storms,
fish, currents, and vocalizing marine mammals are represented as ambient underwater
sound levels. Underwater noise levels increase when anthropogenic sources are added
to ambient noises. Anthropogenic underwater sound in the Mississippi River could be
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generated by fishing and recreational vessels, large commercial vessels, pile-driving,
and dredging.

Collaboratively, NOAA, the Service, and the U.S. Federal Highway Administration
established underwater sound levels for noise thresholds for fish behavior disruption
and injury. “Effective quiet” or safe exposure levels recognized by the NMFS are as low
as 150 decibels (dB); therefore, sounds below that level of effective quiet will not harass
fish (NMFS 2016b). In-water construction and maintenance activities could potentially
increase underwater sound levels. While vessel operations that occur in the river could
produce in-water noise disturbance, those noise levels are less than the injury effects
threshold (i.e., 206 dBPEAK) and are composed of a different sound signature than pile
driving activities.

Underwater noise calculations for impact pile driving in the Mississippi River are
expected to produce underwater sound levels of up to 208 dBPeak, 190 dBRMS, and
180 dB SEL, while vibratory pile driving is expected to produce underwater sounds
levels of 182 dBPeak, 165 dBRms, and 165 dB SEL (NOAA 2018). Over a duration of
approximately 2 months, an unknown number of pilings are anticipated to be installeed
for construction of the temporary dock and pier and up to 32 sheet piles are proposed to
be installed for the temporary cofferdam construction. These pile driving activities will
occur in the river and the batture using impact pile driving.

Underwater sounds that would be generated from impact pile driving activities to
construct a pier and the cofferdam may be encountered by sturgeon within 3,281ft of
these activities which could potentially injure those sturgeon, while behavioral impacts
could extend to approximately 15,230 ft. The sounds from the impact pile driving
activities would be the loudest underwater sound the species will encounter. These
activities will be located along the eastern bank of the Mississippi River, where the river
is approximately one-half mile wide near RM 43, which might not allow for unobstructed
passage by fish through the areas of higher noise. Barotraumas (injuries caused by
pressure waves, such as hemorrhage and rupture of internal organs), temporary
stunning, and alterations in behavior are known to be caused by high underwater sound
pressure levels (SPL) which can injure and/or kill fish (Turnpenny et al. 1994,
Turnpenny and Nedwell 1994, Popper 2003, Hastings and Popper 2005). Sturgeon
have swim bladders which makes them more susceptible to barotraumas from impulsive
sounds than fish without swim bladders. Juvenile white sturgeon have been found to be
more susceptible to barotrauma after initial feeding due to the potential for herniation in
their intestines. While the swim bladders partially inflate later in development because of
the physiology of the swim bladder in sturgeon, gas transfers from the swim bladder can
be released through the sturgeon’s mouth (Brown et al. 2013).

Although behavioral responses in fish due to elevated underwater sound are not well
understood, the responses could include a startle response, delayed foraging, or
avoidance of the area. Feist et al. (1992) found that broad-band pulsed noise, such as
impact pile driving noise, rather than continuous, pure tone noise like vibratory pile
driving were more effective at altering fish behavior. Studies found that juvenile
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salmonids (40- to 60-millimeter in length) exhibit a startle response followed by an
adjustment to low frequency noise in the 7 to 14 hertz (Hz) range (Knudsen et al. 1992
and 1994, Mueller et al. 1998). Those same studies also showed that noise intensity
level must be 70 dB to 80 dB above the hearing threshold of 150 Hz to achieve a
behavior response. To produce a behavioral response in herring, Olsen (1969) found
ambient sound must be at least 24 dB less than the minimum audible field of the fish,
and pile driving noise levels have to be 20 dB to 30 dB higher than sound levels.
Juvenile sturgeon and herring are of similar size; therefore, herring can serve as a
surrogate. Behavioral responses of PS are expected to be short-term and intermittent
while construction is being conducted (approximately 8-12 hours/day).

A temporary cofferdam with a maximum bottom width of approximately 140-foot would
be constructed to isolate approximately 4 acres of the Mississippi River batture, of
which about 3 acres of the isolated area will be excavated for the intake structure
development. The isolated area of the river using the cofferdam could reduce habitat
available to sturgeon, and any fish within the cofferdam area during installation may be
lost. Temporary construction activities of the MSA-2 could potentially alter PS habitat
downstream, such as scour holes, sandbars, and flow refugia, due to the alteration of
the Mississippi River flow volumes downstream of the construction area; however,
because of the dynamic system of the river these alterations are not likely to be
significant. Habitats used by larvae, juveniles, or migrating adults could be altered but
spawning habitat for PS is not known to occur in the area of the river near the proposed
project area so spawning habitat will not be altered.

A temporary dock and pier would be constructed for material and equipment offloading.
Over a duration of approximately 1 month, pilings are proposed to be installed in the
river and batture using impact hammer pile driving. Prior to driving piles, pre-excavation
of pile drive lines would occur to identify and remove obstructions. Over a duration of
approximately 3 months, a total of approximately 100 cy of material are proposed to be
excavated from the river and batture using a barge mounted bucket dredge.

Studies have collected PS from a range of turbidity conditions, including highly altered
areas with consistently low turbidities (i.e., 5-100 nephelometric turbidity units (NTU)) to
comparatively natural systems such as the Yellowstone River that has seasonally high
turbidity levels (>1,000 NTU) (Braaten and Fuller 2002, 2003; Erickson 1992, Jordan et
al. 2006, Peters and Parham 2008). Highly turbid river systems such as the Mississippi
River are components of natural ecological processes in which PS evolved. Therefore,
increased turbidity in the river from the construction activities is not anticipated to
directly impact the PS.

PS would also be directly impacted by the operation of the diversion by way of
entrainment. This impact would be reoccurring over the 50-year project life. Juvenile
PS are assumed to have a “low” entrainment risk due to low likelihood of their
occurrence in the project area. There is an assumed “medium” risk of entrainment by
adults and subadults due to the likelihood of presence and their relatively low burst
swimming speeds compared to intake velocities (Kirk et al., 2008).
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224 Cumulative effects

ESA defines cumulative effects as those effects of future State or private activities, not
involving Federal activities, that are reasonably certain to occur within the action area of
the Federal action subject to consultation. That being said, the USACE is not aware of
any projects within the action area that would contribute to cumulative impacts to the
PS.

2.25 Discussion and conclusion

As previously discussed, the PS would be directly impacted during construction and
during operation of the MSA-2. These impacts would be through potential injury due to
noise, collision with construction equipment, and entrapment. Due to the likelihood of
impacts during construction and operation of the MSA-2, and the fact that the impact
would be recurring of the 50-year project life, the USACE has made a May affect and is
likely to adversely affect determination for the PS due to the construction and operation
of MSA-2.

2.3 West Indian Manatee
231 Status of the species
2311 Legal status

The West Indian manatee, Trichechus manatus, was listed as endangered throughout
its range for both the Florida and Antillean subspecies (T. manatus latirostris and T.
manatus manatus) in 1967 (32 FR 4061) and received federal protection with the
passage of the ESA in 1973. In 2017 the West Indian manatee was reclassified as
threatened throughout its range.

2.31.2 Recovery plans

Reduce or remove threats to manatee habitat or range, as well as threats from natural
and manmade factors by enacting and implementing federal, state or local regulations.
Further detail can be found in the Florida Manatee Recovery Plan found in Attachment
6.

2313 Life history information
The following information was taken from the ECOS website on 12/3/2021.
Habitat

Florida and Antillean manatees range freely between marine and freshwater habitats.
Specific habitat types/use areas include foraging and drinking sites, resting areas, travel
corridors and others. Florida manatees, living at the northern limit of the species' range,
have little tolerance for cold. Historically, this sub-species has sought out natural, warm-
water sites, including springs, deep water areas, and areas thermally influenced by the
Gulf Stream, as refuges from the cold. In the 1930s and 40s, industrial plants, including
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power plants, paper mills, etc., were built along coastal and riverine shoreline areas.
Plants discharging large volumes of heated discharge water into areas accessible to
manatees have attracted large numbers of wintering manatees to these warm-water
sites ever since. In the spring, manatees leave the warm-water sites and may travel
great distances during the summer, only to return to warm water sites in the fall.

Movement

The Florida manatees' range is generally restricted to the southeastern United States;
individuals occasionally range as far north as Massachusetts and as far west as Texas.
Antillean manatees are found in coastal and riverine systems in South and Central
America (from Brazil to Mexico) and in the Greater and Lesser Antilles throughout the
Caribbean Basin. Due to a variety of human activities (hunting, loss of habitat, etc.),
manatees have been extirpated from many areas and their distribution is patchy
throughout the region. USFWS recovery activities primarily focus on manatees in
Florida and Puerto Rico, although the species is managed throughout its range.

Feeding

Manatees are herbivores that feed opportunistically on a wide variety of marine,
estuarine, and freshwater plants, including submerged, floating, and emergent
vegetation. Common forage plants include and are not limited to: cord grass, alga, turtle
grass, shoal grass, manatee grass, eel grass, and other plant types. (Calves initially
suckle and may start feeding on plants when a few months of age. Weaning generally
takes place within a year of birth.) Manatees also require sources of freshwater,
obtained from both natural and anthropogenic sources.

2.31.4 Conservation needs

According to ECOS, there is no Conservation Plan currently available for this species.
However, there are general best management practices and avoidance measures that
when implemented would avoid/reduce impacts to the species.

2.3.2 Environmental baseline
23.21 Species presence and use

The manatee is not a year-round resident in Louisiana, but it may migrate there during
warmer months. Sightings of West Indian manatees in Louisiana have occurred in the
Amite, Blind, Tchefuncte, Tickfaw, and Atchafalaya rivers, the MRGO, Lake Maurepas,
Lake Pontchartrain, and in canals within the adjacent coastal marshes. There are no
known sightings of West Indian manatee in Hope Canal. Manatees have not been
recorded in the Mississippi River within the vicinity of the intake structure (Fertl et al.,
2005; LDWF, 2020a, pers. comm.).

2.3.2.2 Species conservation needs within the action area
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According to ECOS, there is no Conservation Plan currently available for this species.
However, the manatee avoidance measures discussed in section 1.5 of this BA would
be implemented during construction.

2.3.23 Habitat condition (general)

The manatee is not a year-round resident in Louisiana, but it may migrate through the
action area during warmer months. The action area offers warm fresh water and
submerged vegetation for feeding during migration.

2.3.24 Influences

Cold stress is an increasing concern with the West Indian manatee due to climate
change. During winters 2009-2010 and 2010-2011, unusually cold temperatures
occurred in many parts of Florida resulting in increased mortality of Florida manatees.
(Hardy et al, 2019) Cold stress stems from physiological events and diseases initiated
by cold water and manatees' limited ability to adapt to low temperature extremes. An
article published in Science Daily suggests that the animal's metabolism slows, leading
to digestion problems, decreased appetite, and associated weight loss. These events,
along with the possible release of certain hormones, weaken manatees' immune
systems, making them vulnerable to environmental toxins as well as a variety of
diseases, including pneumonia, intestinal infections. (Science Daily, 2003)

2.3.25 Additional baseline information
There is no additional baseline information.
233 Effects of the action

2.3.31 Indirect interactions

Increased turbidity could occur during construction of the weirs in Bourgeois Canal and
Bayou Secret and the embankment cuts in the existing RR ridges but would be reduced
by the movement of the tides. Additionally, any manatee that might be present would
likely avoid the construction area and therefore would not be impacted by the increase
in turbidity. The operation of the diversion is anticipated to slightly increase turbidity in
the western most portion of Lake Maurepas. This would continue throughout the life of
the project. As discussed in section 2.3.1.3 of this BA, manatee forage on marine,
estuarine, and freshwater plants, including submerged, floating, and emergent
vegetation. The permanent increase in turbidity could impact the light source beneath
the water surface and therefore the food source for the manatee. However, this
increase in turbidity would not be much different from the naturally occurring increase in
turbidity during heavy rains and heavy fiver flow into the lake.

2.3.3.2 Direct interactions
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Direct interactions with manatees would be avoided/minimized by implementing the
avoidance measures discussed in section 1.5 of this BA. A temporary direct impact by
way of avoidance due to presence of construction activities is possible.

2.3.4 Cumulative effects

ESA defines cumulative effects as those effects of future State or private activities, not
involving Federal activities, that are reasonably certain to occur within the action area of
the Federal action subject to consultation. That being said, the USACE is not aware of
any projects within the action area that would contribute to cumulative impacts to the
West Indian manatee.

2.3.5 Discussion and conclusion

Conservation measures discussed in section 1.5 would be implemented to
avoid/minimize direct impacts. Most of the indirect impacts would be temporary due to
species avoiding the area during construction and slight increase in turbidity at the
construction site. There could be permanent indirect impacts due to a slight increase in
turbidity in Lake Maurepas during operation. This permanent increase in turbidity could
potentially impact the food source of the manatee. However, this increase in turbidity
would not be much different from the naturally occurring increase in turbidity during
heavy rains and heavy fiver flow into the lake. Based on available scientific data,
USACE has made the determination that the MSA-2 may affect but is not likely to
adversely affect the west Indian manatee.

3 Critical Habitat Effects Analysis
No critical habitats intersect with the MSA-2 action area.
4 Summary Discussion, Conclusion, And Effect Determinations

41 Effect Determination Summary

SPECIES (COMMON | SCIENTIFIC NAME LISTING STATUS | PRESENT IN EFFECT

NAME) ACTION AREA DETERMINATION

Gulf Sturgeon Acipenser oxyrinchus Threatened Yes NE
(=oxyrhynchus) desotoi

Pallid Sturgeon Scaphirhynchus albus Endangered Yes LAA

Red-cockaded Picoides borealis Endangered No NE

Woodpecker

West Indian Trichechus manatus Threatened Yes NLAA

Manatee

4.2 Summary Discussion

As previously discussed, the MSA-2 would slightly increase the turbidity in Lake
Maurepas near the mouth of the blind river. GS migrate through Lake Maurepas and
into the Blind River during their migration to the Amite River. This increase in turbidity
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would be no different from the increase in turbidity during high rain events and high river
flow. Also previously stated, the GS does not forage during the in and out migration
through Lake Maurepas and so the increase in turbidity would have no impact on
foraging. Because a slight increase in turbidity in Lake Maurepas would have minimal
to no impact on the GS, the USACE has made the determination that the MSA-2 would
have no effect on the GS.

The PS would be directly impacted during construction and during operation of the
MSA-2. These impacts would be through potential injury due to noise, collision with
construction equipment, and entrapment during operations. Avoidance measures
discussed in section 1.5 would be implemented during construction to minimize direct
impacts. Conservation measures discussed in section 1.5 would be implemented to
minimize impacts. Due to the likelihood of impacts during construction and operation of
the MSA-2, and the fact that potential entrapment would be recurring of the 50-year
project life, the USACE has made a May affect and is likely to adversely affect
determination for the PS due to the construction and operation of MSA-2.

Conservation measures discussed in section 1.5 would be implemented to
avoid/minimize direct impacts to the West Indian manatee. Most of the indirect impacts
would be temporary due to species avoiding the area during construction and slight
increase in turbidity at the construction site. There could be permanent indirect impacts
due to a slight increase in turbidity in Lake Maurepas during operation. However, those
permanent impacts would be lessened by regular tidal exchange and would be no more
than the natural increase in turbidity from high river flow into the lake. USACE has made
the determination that the MSA-2 may affect but is not likely to adversely affect the west
Indian manatee.

4.3 Conclusion

Based on best scientific and commercial data available, USACE has made the following
determinations. The MSA-2 would have no effect on the Gulf sturgeon; may affect but
not likely to adversely affect the West Indian Manatee; May affect and would likely
adversely affect the pallid sturgeon. There would be no effect to critical habitat as it
does not exist within the action area.
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Project Description Continued

1. EARTHWORK

Required earthwork would consist of clearing, grubbing, excavation, and removal of
approximately 1,279,232 CY of earthen material for the proposed diversion’s conveyance
channel and disposal at an approved disposal site. If a borrow study in subsequent design
phases indicates sufficient suitability within the excavated material, the Contractor may elect
to use that material on-site. Any material used on site would stay within the right-of-way (ROW)
and would be used to construct features as described in the Plans and Specs. Most of the fill
material used throughout the proposed construction area would be imported from an USACE
approved borrow sources as described in SEA 571.

Table 1: Material Quantities.

Activity Cubzgl)a [Z= Description
Excavation 1,279,232 | Intake channel, conveyance channel, outfall channel, and all crossings.
Excavation 5,345 | Embankment cuts where spoil would not be removed
Fill 756,060 | Intake channel, conveyance channel, outfall channel, and all crossings.

Project features within the construction ROW would be cleared, grubbed, and graded to
establish a stable base upon which to construct. With the relatively flat topography of the
area, the primary erosion control measure used would be silt fencing around all affected areas
during construction and a turbidity curtain adjacent to the river. Seeding and grassing would
also be conducted on compacted earthen slopes and areas disturbed by construction activity
at the end of construction. Other erosion control measures may be implemented as needs are
identified.

Embankment cuts would be established north of the conveyance channel in the northern part
of the swamp. The cuts would occur along the existing ridge of an old railroad embankment.
Water must be circulated throughout the swamp to reestablish the vitality of the wetland
vegetation. Water movement into the northwest corner of the swamp is restricted by an
embankment that was constructed decades ago to support a defunct Cypress logging railroad
spur. Access to the embankment would be from the north, via a small reach of waterway from
Blind River. The waterway ends at a stand of trees, which will require removal. There would
be no clearing on or near Blind River itself (Figure 2). To establish the cuts, 7.51 acres along
the old railroad embankment would be cleared for equipment access, 5 individual areas along
the embankment would be excavated to existing grade to allow for water flow while all spoil
would be placed in 20 individual areas along the embankment. It is anticipated that no material
would be removed from the proposed construction area (Figure 1).

In order to limit the amount of diverted Mississippi River water from entering into Blind River,
two submerged riprap weir features in Bayou Secret and Bourgeois Canal would be
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constructed. These submerged weirs would be constructed within each channel and set back
from Blind River to allow shallow draft watercraft to still navigate to and from Blind River.

Figure 1: MSA-1 and MSA-2 Embankment Cuts.
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Figure 2: MSA-1 and MSA-2 Embankment Cut Access.

2. CONSTRUCTION METHODS, TIMING, AND SEQUENCE:

The following are the assumptions about equipment, methodology, and durations:

Construction Duration would be 33 months.

Construction is scheduled for 5 days a week, 8 hours a day.

A haul road would be used for clearing and grubbing.

Two Entergy transmission poles would be reinstalled, and the line will need to be raised

due to elevation adjustment from construction.

e Headworks cofferdam would be constructed using a barge with a combination of land
support.

e Pumps and sediment basins would be used to manage water for construction.

e Most of the fill material used throughout the project would be imported from an USACE
approved borrow pit.

e Any excavated material not suitable for project construction would be removed from
the site and appropriately discarded. This would likely be the case for most of the
material excavated from the project site.

e Excavated material suitable for construction could be left on the site. Such material

would be worked to obtain the proper moisture content, and could mixed with imported
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material, to meet the USACE requirements for levee construction. The excavated
material worked and/or mixed with imported material to the required technical
specifications could be used for levee construction according to the final designs and
specifications. All such working and/or mixing of materials would take place within the
designated staging areas.

e Table 2 details the equipment anticipated to be utilized and the utilization duration by
location for the construction of the MSA-1 or MSA-2 /WSLP Project.

Table 2: Equipment Anticipated to be Utilized and Utilization Duration by Location.
Duration
(days)

Item No. | Project Component Equipment Used

1 River Side of Levee

Dump Trucks

Bull Dozers

Fuel Tanks

Pumps

1a Cofferdam 111 Air Compressor

Fill Compactor

Front-End Loader/Backhoe
Auger Equipment
Generator

150-Ton Crane

80-Ton Crane

Excavator

Pile Driver

Concrete Trucks

Concrete Vibrators
Welding Machine, Cutting
Torch

Dump Trucks

Bull Dozers

Fuel Tanks

1c River Intake 150 Front-End Loader/Backhoe
80-Ton Crane

Barges

Tug Boats

1b Headworks Structure 280

2 Conveyance Channel

427 Dump Trucks
Bull Dozers

129 Fuel Tanks
Pumps

319 Air Compressor
Fill Compactor
126 Front-End Loader/Backhoe
Auger Equipment
Airline Hwy to Pump Sta. 229 Generator
Sedimentation Basin 178 Tree Sheer

3 Roadways Jackhammers
River Rd Detour 153 Dump Trucks
River Rd Restoration 180 Bull Dozers
Airline Hwy Detours 300 Fuel Tanks

Pump Sta. to End of Project

River Rd to CN RR

CN RR to KCS RR

KCS RR to Airline Hwy
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Item No.

Project Component

Duration
(days)

Equipment Used

Asphalt Mixing Trucks

Airline Hwy Reconstruction

204

Asphalt Laying Equipment

Asphalt compaction
equipment

Airline Hwy Raise

300

Dump Trucks

Bull Dozers

Fuel Tanks

Fill Compactor

Front-End Loader/Backhoe

Auger Equipment

Generator

Flood Walli

150-Ton Crane

River Road to CN RR

180

80-Ton Crane

Excavator

Pile Driver

Concrete Trucks

Concrete Pumps

Concrete Vibrators

Welding Machine, Cutting
Torch

Levees

Dump Trucks

CN RR to KCS RR

289

Bull Dozers

Fuel Tanks

KCS RR to Airline Hwy

149

Fill Compactor

Front-End Loader/Backhoe

Airline Hwy to Pump Station

246

Auger Equipment

Generator

Floodgates

River Road Floodgate

118

80-Ton Crane

Excavator

Pile Driver

CN RR Floodgate

150

Concrete Mixing Trucks

Concrete Pumps

KCS RR Floodgate

210

Concrete Vibrators

Welding Machine, Cutting
Torch

Culverts & Headwalls

150-Ton Crane

CN RR Crossing

167

80-Ton Crane

Excavator

KCS RR Crossing

227

Pile Driver

Concrete Mixing Trucks

Concrete Pumps

Airline Hwy Crossing

236

Concrete Vibrators

Welding Machine, Cutting
Torch

Railroads

150-Ton Crane

CN Shoo-fly & RR Removal

239

80-Ton Crane

Excavator

CN Reconstruct Railroad

124

Pile Driver

Concrete Mixing Trucks
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Item No.

Project Component

Duration
(days)

Equipment Used

Concrete Pumps

KCS Railroad Bridge

250

Concrete Vibrators

Welding Machine,
Torch

Cutting

Interstate 10 Crossing

148

Dredge Vessel

Hydraulic Dredge

Dump Trucks

10

Utilities Relocations

378

Excavator

HDD Drill Rig

11

Embankment Cuts

41

Compact Excavators

Marsh Pull Buggy

Tree Chipper

Flatboats

12

Weirs at B. Secret & B. Canal

20

Chain Saws

Marsh Buggy Excavator

Tree Chipper

Flatboats

30- Ton Crane

13

I-10 Check Valves

Compact  Utility  Vehicles
(Bobcats)
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3. SITE ACCESS:

In general, construction site access would be obtained by both barge and vehicle via the
following (Figure 3):

barge access from the Mississippi River at the intake structure.

vehicular access at State Hwy-44/River Road.

vehicular access from Daffodil Street immediately north of CN RR.

vehicular access from State Hwy 54/ Garyville Northern St. both North and south of
KCS RR.

vehicular access from eastbound and westbound US Hwy 61/Airline Hwy.

e vehicular access from eastbound and westbound Interstate 10.

e barge access from the Hope Canal and Blind River for the embankment cuts and
weirs.

Figure 3: Access, Staging, and In-Situ Borrow Features.
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4. STAGING
In general, construction staging areas would be in the vicinity of the site access locations.
Staging areas are as follows:

Table 3: Access, Staging, and Borrow Features.
Access, Staging, Borrow Acres | Description

Permanent Access Roads 22.53 | Roads to remain after construction.

Areas to be restored to pre-construction condition after
construction.

0.79 Area 1 - WSLP River Road to CN RR

1.95 Area 2 - Diversion Intake System and River Road Crossing
1.67 Area 3 - North of CN RR

Temporary Staging Areas 1.15 Area 4 - South of KCS RR

0.88 Area 5 - South of Airline Hwy

1.51 Area 6 - North of Airline Hwy

Temporary Access Roads 32.83

7.94 Total

7.32 Area between River Rd and CN RR.
In Situ Borrow Areas 20.53 | Area between CN RR and KCS RR.

27.85 | Total

5. MAINTENANCE/MANAGEMENT ACTIVITIES

The Project would include various maintenance and inspection activities associated with the
head works and secondary features. Maintenance features and a general description of
activities are as follows:

Head Works: inspect and maintain in operable condition

Sedimentation Basin: dredging and structural maintenance

Access Roads: maintain in operable condition

Outfall Channel: mowing, spraying, erosion control, etc.

Airline Highway Culverts: maintain in operable condition

[-10 Check Valves: inspect and maintain in operable condition

Weirs: inspect and maintain in operable condition

Railroad Embankment Cuts: inspect and maintain in operable condition
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Ancillary Channel Maintenance would be conducted as follows:

e Routine inspections would involve visually observing the condition of the ancillary
channels. Hydrographic surveying would be conducted periodically (every 5 years).
The survey data would be used to evaluate whether deposition or scouring has
significantly affected the channel invert elevation or the overall cross-section.

e Maintenance would include the removal of debris and deposited material as needed
(every 25 years or based on inspection results).

e Maintenance would include management of invasive species, as needed, when
inspections determine that invasive species are adversely affecting the structural
integrity and/or functions of the project. Additional information on invasive species
management is provided in the MSA-1 and MSA-2 Adaptive Management Plan.

6. BOAT LAUNCH RELOCATION

The WSLP levee and associated Hope Canal drainage features would directly impact access
to a boat launch owned and operated by LDWF. This boat launch is located on the very
southern portion of Hope Canal near U.S. 61 to allow access to the Maurepas WMA and
consists of an earthen parking area with a gravel launch into Hope Canal. The parking area
is less than 0.2 acres and can accommodate approximately 6 vehicles and boat trailers. There
are no other features or facilities associated with this boat launch.

A replacement boat launch would be located along the western guide levee of the MSA-1 or
MSA-2 /WSLP Project just north of U.S. 61 (Airline Hwy.) This would allow for equal public
access via boat into the conveyance channel (which follows Hope Canal) and to the LDWF
Maurepas WMA. A parking lot to accommodate an equal or greater than number of vehicles
and trailers would be constructed.

The current boat launch is closed to recreational access due to WSLP construction activities.
The timing for construction for the new, replacement boat launch is uncertain, but would be
undertaken as soon as is practicable. Consequently, recreational access at this location may
not be available for a maximum of 3 years (the entire construction period for the diversion).
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Temporary Dock & Board Road and Cofferdam
Temporary Dock & Board Road

The transport of bulk materials to the project site is part of the Contractor’s Means and Methods, so AECOM
has not performed the design of project features to enable such material delivery. The recent construction of
the Marathon docks across the Maurepas Diversion intake channel prevents the direct delivery of bulk materials
such as riprap, piling, etc. from the river. In AECOM's estimation it will still be significantly cheaper to
transport large quantities of materials by water, close to the project site, and then carry them overland, than it
would be to deliver them directly to the site by land. The substantial savings of delivering the quantities of
material by river is believed to more than offset the cost of constructing the temporary dock and board road.

One concept would be the construction of a temporary dock with a board road leading to the project site.

Transfer of barged materials delivered on the River would be by means of the temporary dock constructed
immediately downstream from Marathon’s second dock. Off-loading of riprap, aggregates, etc. from the barges
would be done by excavator(s) working from the dock, and top loading directly onto dump trucks. Dump trucks
will then transport the materials to the project site for final placement.

The Contractor would have to obtain a permit approving the design of the dock. The dock would be on the
order of 250-ft long x 50-ft wide. It would be connected to the board road by an approximately 180-ft long
pier, with an approximately 130-ft radius to enable the dump trucks to execute the required turns.

The temporary dock foundation would be designed using standard procedures for design of pile foundations
per the applicable USACE standards. Soil-pile properties would be determined during the design process. Loads
to be supported would be determined based on the size and capacity of the cranes, the lateral loading of barges
containing construction materials, as well as other equipment that would access the dock during normal
construction activities. Steel pipe piles would probably be the preferred foundation support.

The probable general construction sequence for the dock would be:

e Pre-excavate pile drive lines to identify and remove obstructions

o Install pipe pile, either by marine-based, land-based, or some combination thereof pile driving
equipment, depending on factors including schedule requirements, cost, sourcing, and delivery

Install piles by impact hammer to the design tip elevation.

Install structural steel stringers and cross channel members

Set precast deck panels

Install battered timber fender pile

Install deck curb timbers and safety railing

Pre-Excavation would likely be performed by barge-mounted bucket dredge and would likely take less than 3
months to complete, depending on river conditions. Minimal excavation anticipated (less than 100 cubic yds)

The piles would be installed through the MR revetment, which would require scour protection. The piles
penetrating the revetment would have a 10-in thick riprap stone layer over all areas where the bank paving is
disturbed. Pile driving will likely take about 1 month to complete. The size of riprap will vary between 6 lbs
to 125 lbs, with approximately 50% within the range of 25 lbs to 75 1bs. The dimensions of the protection area
would vary with the water depth, ranging from 1.5-ft by 3-ft for up to 10-ft water depths to 3-ft by 8-ft for up
to 60-ft water depths.

An approximately 2,000-ft long board road along the batture would enable truck transport of the construction
materials from the temporary dock to the project site. A turnaround extension of the board road downriver
along the batture, of approximately 24 ft x 70 ft,. Would enable trucks returning from the project site to
turnaround so that their beds would face the river side of the dock, ready to accept another load. The board
road would be approximately 24-ft wide to enable two-way traffic. The board road section would consist of a
geotextile fabric, a 12-in layer of sand, and 6-in layer of crushed stone, upon which the boards would be laid.



Cofferdam
The proposed phased construction of the Cofferdam, Intake Structure, and Headworks are summarized below:

e Phase I — Construct Access Ramps and Partial Cofferdam

Construct levee access ramps, remove levee slope paving to nearest joint beyond ramps, fill east end of
batture pond with select fill, and provide 10-ft bench to toe of Cofferdam at EL +18-ft NAVDS8S. Fill
remainder of pond with site-supplied material to EL +18-ft NAVD8S, construct Cofferdam to full width
of approximately 140 ft bottom and 10 ft top, at EL +22-ft NAVD88 and drive 65-ft + sheet piling along
Cofferdam C/L flush to EL +22-ft NAVDSS.

e Phase II — Completion of Cofferdam Construction
Complete cofferdam construction to EL +32-ft NAVDSS.

e Phase III — By-Pass Roadway and Initial Culvert Construction

Remove section of MRL landside toe, construct by-pass roadway south of existing River Road, remove
section of River Road. Install sheet piling for excavation on north side of by-pass, excavate, construct
temporary access road. Install culvert sections C-4, C-5, C-6, U-4, U-5 and U-6, and remove sheet piling.

e Phase IV — Reconstruction of River Road and Removal of By-Pass

Reconstruct removed portion of River Road in its original location, remove roadway by-pass.

e Phase V — Construction of Culvert on South End

Install sheet piling for excavation both north and south of the culvert, partially excavate, install
mechanically stabilized earthen wall on each side at north end of culvert. Complete excavation, construct
temporary access roads to bottom of excavation. Install culvert sections C-1, C-2, and U3 and intake
structure. Remove sheet piling and backfill.

e Phase VI — MRL Construction and Cofferdam Removal

Reconstruct MRL to EL +33.5-ft NAVDS8, providing overbuild for anticipated settlement. Tie east and
west ends into original section, install slope paving except for small area adjacent to intake structure.
Degrade Cofferdam to batture elevation EL +18-ft NAVDSS.

e Phase VII — U-Channel Construction

Grade area around U-1 and U-2 to EL +12-ft NAVDS8. Install sheet pile wall and construct U-1 and U-
2.

e Phase VIII — Final Stage

Excavate intake channel on north side of seepage piling. Drive piling to EL +18-ft NAVDS8S. Cut seepage
piling within channel to match design grade, armor channel with riprap (approximately 2 acres would be
filled with riprap). Excavate channel south of piling to bank of MR, armor channel. Replace slope paving
to original condition. Remove west levee access ramp; leave east levee ramp for permanent access.

Cofferdam Design Details

The Cofferdam side slopes were designed to a maximum finished grade of 4H:1V. The minimum elevation of
the Cofferdam was set at EL +25-ft NAVDSS; sheet piling was included to prevent seepage. The construction
sequencing precludes use of the excavated material as fill, so imported material was designated for construction
of the Cofferdam. Historical MR stage hydrographs show that the river has not surpassed EL +25-ft NAVDS8
in the past 50 years. The river data also shows generally predictable seasonal patterns; critical construction
operations should be scheduled during low river stages, which is typically from June to November.

The cofferdam cut-off will consist of 32 sheets of PZ-22 sheet-piles, which are each 30-ft wide, for a total
running length of ~960-ft. The top of the sheets will be at EL 22; the tip elevation has not been finalized. A
reasonable assumption would be that the sheets will be ~60-ft long (vertically). At this time, it is unknown if
the construction contractor will use a vibratory or hammer pile driver to install the sheet-piles.



ATTACHMENT 2
OPERATION and MAINTENANCE PLAN

This document is currently under review and subject to minor changes.



MAUREPAS SWAMP PROJECT OPERATIONS PLAN

Introduction

The Maurepas Swamp Project, hereafter referred to as MSP, was considered by the United States
Army Corps of Engineers (USACE) for swamp habitat compensatory mitigation through
preservation for construction impacts by the West Shore Lake Pontchartrain Hurricane and Storm
Damage Risk Reduction (WSLP) project. The MSP was converted into several viable compensatory
mitigation alternatives, the Tentatively Selected Plan was Maurepas Swamp Alternative — 2 (MSA-
2: Public Lands onlyu). The goal of MSA-2 is to create 947 Average Annual Habitat Units (AAHUs)
of swamp habitat. When constructed, MSA-2 would include three groups of features, the conveyance
channel, embankment features, and weirs (Figure 1). The goal of MSA-2 is to reduce or minimize
future loss of coastal forest habitat in the mitigation areas (Figure 1) through the introduction of
Mississippi River water. The river reintroduction is needed to convey fresh water, nutrients, and
sediments to restore the health and essential functions of the swamp. MSA-2 can generate
approximately 1,210 AAUHs in all three of the benefit areas (primary, secondary, and tertiary)
combined (this meets the mitigation need of the WSLP project).

Figure 1: River Reintroduction into Maurepas Swamp (PO-0029) project area

MSP Operations Plan

This 50-year preliminary operations plan for the gated intake structure at the Mississippi River
which controls discharge into the swamp via the conveyance channel have been developed to
achieve the compensatory mitigation benefits determined in the wetland value assessment (WVA).
The benefit areas for the MSA-2 are near the conveyance channel outfall where the benefits are
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anticipated to be greatest. However, the structure will be operated for the benefit of the larger
swamp as shown in Figure 1 (i.e. the impact area north of I-10).

The CPRA and U.S. Fish and Wildlife Service (USFWS), with input from the Habitat Evaluation
Team (HET) and the Maurepas Technical Advisory Group (TAG), created project operational
assumptions for the MSA-2 benefit WVA. The assumptions include two pulses that coincide
with anticipated high Mississippi River discharge and to maximize benefits during the swamp
forest growing season in the first half of the calendar year. Non-flow periods are included to
reduce flooding stress and allow for occasional swamp floor dewatering. This variability in
discharge is expected to improve swamp health. Typical discharges for the assumptions of the
WVA (years 4-50) are shown in the hydrographs below with the operations hydrograph (red-
dashed line) based on Mississippi River discharge year (solid black line) reflecting the fortieth
percentile maximum flow rate hydrograph (1997—present; Mississippi River at Reserve Gauge
01260). This river discharge was referenced to determine a conservative estimate of when the
gated intake structure can be operated with maximum discharge (2000 cubic feet per second, cfs)
into the swamp. The CPRA recognizes that environmental conditions will vary widely year to
year. The conservative nature of the average hydrograph is intended to incorporate operational
flexibility which cannot be determined in advance.

The expected annual operational period for the diversion will be between January 1 and July 1.
The precise timing, discharge rate, and duration of the pulses will be modified to maximize
benefit to the swamp. The CPRA has also proposed that the first 3 years of operation consist of
gradually increasing flow duration and magnitude (i.e., a “ramp-up” period). This ramp-up
period (Figures 3-5) is intended to reduce the initial shock to the system and enable adaptive
management based upon observed water flow and environmental responses.

The current Operations Plan is as follows:

Year 1 — Start operations at 250-cfs on January 1 and increase by 250-cfs increments to
1,000-cfs over the course of six weeks. After five weeks at 1,000-cfs, increase to 1,500-cfs
for one week, then to 2,000-cfs for one week, then shut the flow off on April 1. Restart
operations at 500-cfs on May 13, let it run for 15 days, and increase to 750-cfs. Then
increase again to 1,000-cfs, let it run for 20 days and shut it off on June 30 (Figure 2).
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Figure 2. Year 1 operations plotted with the fortieth percentile maximum flow rate hydrograph
of the Mississippi River. *

Year 2 — Start operations at 250-cfs on January 1 and increase by 250-cfs every 10 days
until 2,000-cfs is achieved. Let it run at 2,000-cfs until April 1 and then shut the flow off.
Restart operations at 500-cfs on May 13 and increase it by 500-cfs every 10 days until
2,000-cfs is achieved. Let it run until June 30 and then shut it off (Figure 3).
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Figure 3. Year 2 operations plotted with the fortieth percentile maximum flow rate
hydrograph of the Mississippi River. *



Year 3 — Start operations at 500-cfs on January 1 and increase by 500-cfs every 15 days
until 2,000-cfs is achieved. Let it run at 2,000-cfs until April 1 and then shut the diversion
off. Restart operations at 500-cfs on May 13 and increase flow by 500-cfs every 10 days

until 2,000-cfs or maximum operating capacity based on river conditions is achieved. Let
it run until June 30 and then shut it off. (Fig 4)
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Figure 4. Year 3 operations plotted with the fortieth percentile maximum flow rate hydrograph
of the Mississippi River. *

Years 4-50 — Start operations at 2,000-cfs or maximum operating capacity based on river

conditions on January 1, let it run until April 1, and then shut it off. Restart operations at
2,000-cfs on May 13, let it run until June 30 and then shut it off. (Fig 5)
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Figure 5. Years 4-50 operations plotted with the fortieth percentile maximum flow rate
hydrograph of the Mississippi River. *

Deviations from Operations Plan

The operational assumptions used for the WVA provide seasonal variability of river input in a
pulsed manner that coincides with higher river stages and the growing season of the swamp forest.
These goals and assumptions serve as an early guide to diversion operations; however, once
operations are initiated, knowledge gained through an intensive data collection effort will feed
back into and refine the Operations Plan to better meet project needs. The goal of operations is to
deliver river water to the swamp each year during the growing season, but the timing and duration
of the pulses may be adaptively managed based on river hydrographs and swamp conditions and
timing. Project monitoring data, as well as assessments of river stage and discharge, will
collectively guide future operations through the project life (Figure 6). This Operations Plan will
be a living document and will be adjusted based on site conditions, a review of project monitoring
data, and an adaptive management approach.




Figure 6. Locations of proposed mitigation monitoring stations for the MSA-2. CRMS sites are
represented by the location of each site’s continuous hydrographic recorder (HO1).

* Discharges may deviate from the Operations Plan as outlined below [the Maurepas Interagency
Team (MIT) would be consulted prior to any operational changes]:

- The CPRA will establish a high water elevation to trigger a shutdown of the gated
intake structure in the case of basin-wide flooding. The precise water elevation and
location of where this elevation will be measured have not yet been determined.

- The MSA-2 gated intake structure will be linked to sensors in the Mississippi River
that are established to detect chemical spills from the adjacent Pin Oak oil and gas
terminal. These sensors will trigger an alarm which will alert the project operator to
immediately close the gated intake structure to prevent chemicals from being drawn
into the conveyance channel.



- A supervisory control and data acquisition (SCADA) system is being incorporated
into project design to allow for real-time monitoring and management of project
operations and rapid intake closure in emergency situations.

- Operations will cease if CPRA is directed by entities in charge of rescue operations in
the Mississippi River due to a capsized vessel or other related human life and safety
emergency. Operations will resume when CRPA is advised that it is safe to do so.

- Emergency, maintenance, and local parish situations will be evaluated on a case-by-
case basis to determine operational needs. All parties shall be notified if operations
outside of the plan are required.

- The structure may be operated for public relations and/or educational purposes, though
output is not to exceed 500-cfs and the demonstration will not exceed 2 hours.

- Operations of the structure may occur at any time during the year to ameliorate high
salinities (> 8 ppt) associated with droughts.

- Operations of the structure may occur after tropical storm conditions to expel high
salinity water (> 8 ppt) from the Maurepas Swamp.

- The option not to operate the structure or to operate at a reduced capacity may occur to
coincide with low water Maurepas Swamp conditions conducive to recruitment of
swamp tree species.

Decision Making

As part of the adaptive management approach a MIT, comprised of federal, state, and local
agencies, will be established to meet periodically (no more than annually) and manage the
operation of the diversion. The MIT will provide advice in regard to an operational management
plan for the structure, procedures for test operations of the structure, emergency shutdown
procedures, and other operational concerns the responsible agency deems appropriate. The
responsible agency and the MIT will use the breadth of monitoring data that will be collected to
assess the basin-side impacts of the Project, whether it is having the intended effect, and whether
the operational regime for the following year(s) should be adjusted to better meet project goals.
In advising the responsible agency, the MIT shall take into account the recommendations of the
TAG, monitoring data and reports, comments by state and federal agencies, stakeholders, and the
public, and any other relevant information. The monitoring and adaptive management plan will
be closely linked to the operations decision-making framework detailed herein. The success
criteria within the monitoring plan will be carefully considered when making decisions about
operation of the diversion. Additionally, given the project must meet its mitigation objectives, it
is essential that operational changes be made to achieve mitigation goals and objectives. With
respect to emergency operations, the responsible agency anticipates that the MIT will provide
comments or suggestions at regularly-scheduled meetings, not for each operational event.
Emergency operations are, by nature, time-sensitive and it is unlikely the responsible agency will
have time to obtain comments or suggestions prior to closing the structure.
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Interaction with other projects

The adaptive management approach outlined above and in the Adaptive Management Plan will
allow for managers to operate the Project while also, with input from the MIT, take into account
effects such as the extended opening of the Bonnet Carré Spillway (BCS) or other existing or
future authorized projects. When open, the discharge from the BCS generally flows east through
Lake Pontchartrain towards the Gulf of Mexico and does not significantly increase water levels in
Pass Manchac or the Maurepas Swamp, which influence the water levels in Maurepas Swamp
(e.g., Georgiou, 2002; McCorquodale & Georgiou, 2004).

The Delft3D hydraulic modeling study by CPRA (FTN, 2020) and the HEC-RAS modeling study
by the USACE (Agnew, M., 2019) showed that during the PO-0029 project operation at 2,000 cfs,
the increase in water level due to the presence of the West Shore Lake Pontchartrain (WSLP)
project is less than 0.2 ft. Therefore, the proposed WSLP project is not expected to affect Project
operations.

It is not anticipated that the operations of the Project’s gated intake structure will have any
significant impact on navigation in the Mississippi River. The FLOW-3D modeling study
(Meselhe et al., 2015) commissioned by CPRA showed that under high as well as low river flow
conditions, the flow approaches the intake channel entrance along the shoreline of the Mississippi
River without significantly affecting flow in the navigation channel. Additionally, it is not
anticipated that high water conditions in the Mississippi River will affect the Project structural
components. The headworks and rebuilt Mississippi River levee will be constructed to meet the
USACE standards for mainline flood protection.

Budget
The CPRA will be responsible for operating the Project based on this Plan at an estimated cost of

$105,000 per year. This amount is based on a full time CPRA appropriate level staff annual
salary including indirect cost. Because the diversion structure is only expected to operate for six
months out of the year, the $105,000 full salary per year cost is a conservative estimate that
includes all other incidental, and relatively insignificant, associated costs such as electricity,
back-up generator, overhead costs, etc. The 50 year cost, including 2.5% inflation, is
$5,381,250.
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Draft MSA-2
Maintenance Plan

CPRA Project Maintenance Plan Summary

CPRA’s restoration project, the River Reintroduction into Maurepas Swamp Project (PO-0029), includes
all of the maintenance and inspection associated with the head works and all secondary features that are
also associated with the Tentatively Selected Alternative (TSA): Maurepas Swamp Alternative 2 — MSA-
2 (public lands only). Maintenance features and general description of activities are as follows:

- Head Works: inspect and maintain in operable condition

- Sedimentation Basin: dredging and structural maintenance

- Access Roads: maintain in operable condition

- Outfall Channel: mowing, spraying, erosion control, etc.

- Airline Highway Culverts: maintain in operable condition

- I-10 Check Valves: inspect and maintain in operable condition

- Weirs: inspect and maintain in operable condition

- Railroad Embankment Cuts: inspect and maintain in operable condition

CPRA has planned for a 50-year maintenance schedule for MSA-2. The total cost of the maintenance
effort is $353,675,591, with an average annual maintenance cost of $7,073,512 (see Table 2).

Additional details on maintenance activities and costs are provided in the appended Maintenance Task
Descriptions (see Appendix A) and Cost Estimate (see Appendix B) for Engineering and Design Feature
Maintenance. Maintenance activities and costs described therein do not include “Ancillary Channel
Maintenance” as subsequently described.

Ancillary Channel Maintenance Activities

In addition to maintaining project design features, maintenance activities for MSA-2 will be associated
with ancillary channel maintenance, including routine inspections and bathymetric surveys every five
years, removal of debris and deposited material, and invasive and nuisance species management.
Ancillary channels include conveyances within the MSA-2 area that are not associated with the
Engineering and Design Features. For these ancillary channel maintenance activities, a summary of costs
by activity is provided in Table 1. Further description of ancillary channel maintenance activities is
provided below.

0 Routine inspections will involve visually observing the condition of the ancillary channels.
Bathymetric surveying will be conducted periodically (every 5 years). The survey data will
be used to evaluate whether deposition or scouring has significantly affected the channel
invert elevation or the overall cross-section.

Estimated Cost: $150,000 per event (uninflated, 10 total events)



0 Maintenance will include the removal of debris and deposited material as needed (every 25

years, or based on inspection results).

Estimated Cost: $500,000 per event (uninflated, 2 planned events plus 1 unplanned event)

0 Maintenance will include management of invasive and nuisance species such as Chinese
tallow and black willow along levees and spoil banks, and any invasive species that might
affect the operation of the diversion. Examples of invasive species that might affect the
operation of the diversion are zebra mussels, floating aquatic vegetation, and nutria.

Management will primarily consist of mechanical removal.

Estimated Cost: $3,000 per event (uninflated, 40 events per year)

Table 1. Summary of Ancillary Channel Maintenance Costs (50 years)

Description/ Prlce'per Event Number of Total
Type of Event (uninflated) Events Uninflated Inflated”
Routine inspections and $150,000 10 events over $1,500,000 $1,537,500
bathymetric surveys 50-year project
every 5 years life
Removal of debris and $500,000 2 planned $1,500,000 $1,537,500
deposited material events plus 1
unplanned event

Invasive and nuisance $3,000 40 events per $6,000,000 $6,150,000
species management year for 50

years, total of

2,000 events

*Assumes 2.5% inflation factor.




Table 2. Summary of Total Maintenance Cost (50 years).

Description/Type of Event

50-year Cost*

Routine inspections and bathymetric surveys every 5 $1,537,500
years
Removal of debris and deposited material $1,537,500
Invasive and nuisance species management $6,150,000
Engineering and Design Feature Maintenance $344,450,591
(From Appendix B)
Total 50-year Maintenance Cost $353,675,591
Average Annual Maintenance Cost $7,073,512

*Includes inflation factors.




APPENDIX A
MAINTENANCE TASK DESCRIPTIONS

The maintenance tasks of the various features that comprise the Maurepas Diversion and their required
frequencies are briefly described below. The features are grouped into the following eight categories:
1) Intake & Levee Crossing, 2) Headworks, 3) Roadway Crossings, 4) Sediment Basin & Conveyance
Channel, 5) Railroad Crossings, 6) Check Valves, 7) Flow Distribution Features, and 8) Remote Sensors.
The maintenance tasks defined in this document include only the maintenance and inspection duties
required to ensure satisfactory operation of the diversion features over a 50-yr project life. The
maintenance tasks described herein will be incorporated into the Operations, Maintenance, Monitoring,
and Adaptive Management (OMMAM) Plan. The additional monitoring and adaptive management tasks
that comprise the complete OMMAM plan are discussed in a separate document; they are not included
herein.

1. Intake & Levee Crossing

2. Intake Channel

O An initial inspection, including visual examination and bathymetric surveying, will be
conducted upon completion of construction. Subsequent routine annual inspections will
involve visually observing the condition of the channel riprap armoring and the revetment
along the Mississippi River hurricane levee slope. Bathymetric surveying will be conducted
annually for the first two years and, if no significant changes are observed based on comparison
of the year-over-year survey data, subsequently every five years thereafter. The survey data
will be used to evaluate whether deposition or scouring has significantly affected the channel
invert elevation or the overall cross-section. Additional ad-hoc inspections may be conducted,
as needed, after extreme events, such as extremely high river levels, the passage of a 2% storm,
or other atypical phenomena. Additional inspections due to such incidents are anticipated to
be required every ten years.

O Annual maintenance will include the removal of debris, which is anticipated to consist
primarily of floating material. The need for removal of deposited sediment will be based on
the findings of the bathymetric surveying; this is estimated to be required every five years. The
replacement of riprap and the repair of revetment will be also performed based on the
bathymetric inspection findings. It is anticipated that riprap replacement will be required every
five years and revetment repair every ten years.

3. Concrete Inflow & Outflow U-frames




O An initial detailed inspection, including visual examination and Non-Destructive Testing
(NDT), as required, will be conducted upon completion of construction, prior to excavating the
last earthen section in the Intake Channel (i.e., prior to flooding the structure). Subsequent
routine annual inspections will include visually inspecting the channels for structural integrity
as well as for potential erosion or sedimentation. Bathymetric surveying will be conducted
concurrent with the Intake Channel survey (annually for the first two years and subsequently
every five years thereafter) to detect signs of possible settlement or movement of the monoliths.
As with the Intake Channel, bathymetric survey data will be collected for the U-frames after
extreme events; this is anticipated every ten years.

0 Maintenance tasks will be conducted based on the inspection findings. Floating debris removal
will be conducted on an annual basis. Removal of deposited material is anticipated to be
required every five years. Structural repairs of damage to the concrete channels are anticipated
every twenty-five years.

4. Culverts under Levee & River Rd

0 Inspection of the culverts under River Road will be coordinated with LADOTD. An initial
detailed inspection, including visual examination and NDT, as required, will be conducted
upon completion of construction, prior to flooding the structure. Subsequent inspections will
include visual examination via a walk-through of the culverts to assess debris accumulation,
sediment build-up, and potential structural distress. Signs of settlement, including movement
of the structures, differential settlement from the adjoining U-frames, as well as indications of
water leakage will also be investigated. These inspections will require dewatering of the
structure using the dewatering sluice gate on the river side of the headworks structure and the
bulkhead slot in the last culvert (C-6). The frequency of such inspections will be annually for
the first two years and then on a five-year basis.

0 Maintenance will be dictated by the inspection findings. The debris and sediment accumulation
is anticipated to be minimal since the relatively high velocity through the culverts minimizes
the potential for deposition. Since the maintenance activities require dewatering, the removal
of any debris which has been caught in the culvert along with any deposited material will follow
the same frequency as the detailed inspections. Thus, these maintenance activities will be
performed annually for the first two years and thereafter every five years. The culverts have
been designed for a fifty-year life, so the need for structural repairs will be infrequent; they are
projected to be required every twenty-five years.

5. River Road Crossing

O A visual inspection of the soundness of the roadway over the culverts will be conducted
annually to discern if there are any potential problems with the underlying culverts. The travel
lanes and shoulders of the roadway will be checked for areas of potential settlement, base
failures, potholes, rutting, and other riding surface issues. Those findings will be recorded as
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part of the Maurepas Diversion OMMAM findings and will be relayed to LADOTD for their
roadway performance assessment.

O Maintenance activities that relate to the roadway itself, such as the repair of roadway base
failures or driving surface restoration will remain the responsibility of the LADOTD. All
roadway repair and maintenance activities will be the responsibility of the LADOTD.

6. Levee at Headworks

O An initial detailed inspection of the levee section adjacent to the Headworks will be conducted
per USACE protocol upon completion of construction. This initial inspection will involve
close visual examination by Geotechnical, Structural and Civil engineers as well as topographic
and bathymetric surveying to ensure that the construction has been performed according to the
plans and specifications.

0 Two successive inspections will be conducted annually for the first two years, in May, which
1s representative of site conditions following high river levels. These inspections will be visual
examinations by the noted engineering specialties, conducted to verify and rate the levee
system operation and maintenance in accordance with the USACE Levee Safety Program.

0 Subsequently, a comprehensive periodic inspection of the levee will be conducted by a USACE
multidisciplinary team, led by a professional engineer and including the levee sponsor, every
five years. It will include: 1) data collection comprised of a review of existing O&M data,
previous inspections, emergency action plans and flood fighting records, 2) field inspection,
similar to the routine visual inspection, but with additional features, and 3) a report including
the data collected, field inspection findings, an evaluation of any changes in design criteria
from the time the levee was constructed, and additional recommendations as warranted, such
as areas that need further evaluation.

O An elevation survey of the levee crown will be conducted in conjunction with the bathymetric
surveying of the Intake Channel - annually for the first two years, then every five years
thereafter.

0 Grass cutting on the levee surface will be performed every two weeks between mid-March
through mid-September and monthly during the remainder of each year.

0 A levee lift to maintain the required design protection elevation is anticipated every ten years.
2. Headworks

7. Control Building & Structure

O Annual routine visual inspections will be made of the control building structure and its ancillary
on-site facilities. A detailed inspection of the entire concrete structure including the sections
supporting the building and those housing the sluice gates will be conducted annually for the
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first two years and then every five years thereafter. The inspections will consist of both visual
examination as well as NDT, as needed. Deficiencies will be noted for repair or replacement.

O Annual routine maintenance will consist of pesticide and herbicide treatment as well as utilities
repair, as required. It is anticipated that cleaning and painting of miscellaneous components
will be required every five years. Repairs to the building are expected to be needed every ten
years. Minor concrete repairs are anticipated to be required every ten years. Major structural
repairs to the concrete structure are expected to be required on a twenty-five-year basis.

8. Sluice Gates & Actuators

O Annual inspections will be conducted, including observing the physical condition and
functional operability of the gates, hydraulic actuator systems, and ancillary mechanical
components. The incoming electrical supply to the overall Headworks and specifically to the
gates and actuators will also be inspected yearly. The bulkheads and bulkhead slots will be
inspected annually to ensure their capability of achieving a water tight seal when needed for
temporary closure to dewater or for emergency operation. The gate hoist mechanism will be
checked for bolt loosening, limit switch damage, lubricant leaks, paint damage, and desiccant
condition, among other items.

O Annual maintenance activities will include items such as lubrication of the gears, drum, and
shaft bearings; replacement of worn components; top-off of hydraulic fluid levels; etc.
Additional tasks would include recoating anchor bolts, replacing cracked hoses, tightening
leaking fittings, replacing O-rings, etc. The maintenance schedule of moving parts will be
guided by the monitoring findings and by the maintenance recommendations of the component
manufacturers. Additional maintenance actions will include the repair and replacement of
damaged or inoperable hydraulic components, which are expected to be performed every five
years. Repair or replacement of the gate seals along with painting of the bulkheads is
anticipated every ten years. Major gate rehabilitation is expected to occur every twenty-five
years.

9. Stand-By Generator

0 To ensure operability, the generator will be automatically operated for ten minutes each week.
The generator will be inspected monthly, including checking the fuel, oil, and coolant levels;
battery charge; drive belt; exhaust system; fuel storage tank; safety and alarm devices; and
radiator hoses, among other items. An operational test will be performed on the generator each
month to ensure that it is capable of transferring sufficient power to the designated headworks
features; that the output voltage is within range; and that there are no leaks or exhaust system
deficiencies.

0 Maintenance of the generator will include a tune-up on an annual basis. This will include
servicing the lubrication, cooling, and fuel systems as well as testing the starting batteries. Any
mechanical problems that can be repaired, such as, replacing fuel lines and hoses, cleaning and
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tightening the battery connections, replacing engine and exhaust system gaskets, etc. will also
be performed. The service life of the generator is expected to be 25 years, at which point the
unit will be replaced.

10. SCADA System

O Annual inspection will include visual inspection of the electrical components and
instrumentation along with performance testing to verify signaling and control capabilities.
Inspections will also include routine testing of the inter-connection of the headworks SCADA
system to that of the Marathon Oil terminal emergency leak detection and shutdown system.
This will ensure that any potential leaks can be detected and that the system can be shut down
quickly to eliminate the transport of any potential spill into the diversion channel.

0 Maintenance of the SCADA system will involve the repair and/or replacement of components
as indicated by the scheduled annual inspection or the manufacturer’s recommendations. Such
electrical and instrumentation maintenance is anticipated to be required every five years. The
system software will also need to be upgraded to maintain communication with the host
network; this is anticipated to be required every five years. Replacement of dysfunctional
components is anticipated to be every ten years, as they age and/or technology progresses.

11. Access Roads.

0 Inspection of the access roads to the Headworks and Conveyance Channel will occur annually
for the first two years and then every two years afterward. Inspection of the access road to the
Sedimentation Basin will be conducted annually due to its heavy usage for the semi-annual
removal of accumulated sediment. The inspections will consist of visually inspecting the
condition of the roads, including their grades and cross-slopes, the stability of both the sub-
grade and top aggregate wearing course, as well as their overall condition.

0 Maintenance of the access roads will consist of re-grading along with base and surface repairs,
as needed, to ensure continuous access to the headworks facilities, sedimentation basin, and
conveyance channel. The relatively light usage of the Headworks and Conveyance Channel
access roads merits roadway repairs on a five-year interval. The access road to the
sedimentation basin will be used every six months by numerous trips of heavy equipment to
remove the accumulated sediment; therefore, maintenance activities on this access road are
anticipated to be required every two years.

12. Monitoring Equipment.

0 Inspection of the various devices will involve their periodic calibration to ensure detection
accuracy as well as data polling to insure continued operation. These activities will occur on a
basis unique to each component, as specified by the manufacturer. Depending upon the
devices, the calibration frequency may be as often as every month, but all instrumentation shall
be calibrated at least annually.



O Maintenance of the monitoring equipment will consist of routine replacement of standard
component elements that degrade in the normal course of wear and tear. The maintenance of
sensing elements will be conducted on at least an annual basis, if not more frequently. Repair
and/or replacement of the various instrumentation is estimated to be required every five years,
depending upon the type of device and the advances in technology.

3. Roadway Crossings

13. Airline Highway Crossing

0 The inspection of the culverts under Airline Highway will be coordinated with the LADOTD.
The culvert inlets and outlets will be checked for evidence of erosion, accumulation of sediment
and/or debris, and adverse flow phenomena, e.g., scour, eddies or stagnant areas. In addition,
visual inspection of the concrete culvert elements will be conducted, via walk-through of the
culverts to assess potential structural issues, settlement, sediment build-up, or leakage. The
culverts are 9° x 9” boxes, which are large enough to walk in; however, they will almost always
be full of water due to their low relative elevation. Sandbags, inflatable dams, or other means
will be used to block the upstream and downstream ends of the conveyance channel to allow
the culverts to be dewatered. The inspections will be conducted annually for the first two years
and then every five years.

0 A general examination of the soundness of the roadway over the culverts will also be conducted
annually. The travel lanes and shoulders of the roadway will be checked for areas of potential
settlement, base failures, potholes, rutting, and other riding surface issues. Those findings will
be relayed as a courtesy to LADOTD for their roadway performance assessment.

0 The removal of observable debris will be performed annually. Additional maintenance
activities will include the removal of sediment accumulation as well as repair of eroded channel
materials (riprap), as needed. These activities will occur annually for the first two years and
then every five years thereafter. In addition, structural concrete repairs to the culverts will be
performed on a ten-year basis. Maintenance activities that relate to the roadway itself, such as
the repair of roadway base failures or driving surface reparation will remain the responsibility
of the LADOTD.

14. Interstate 10 Crossing

0 The crossing under I-10 is an open trapezoidal section with bridge revetment and bridge piers.
Visual inspection can be readily performed on the dry sections of revetment. Inspection of the
underwater revetment and the areas around the bridge piers will be made by boat via rod
probing. Annual inspections will be conducted for the first two years and then at five-year
intervals. The inspections will check for erosion and/or sediment build-up in the channel
underneath the interstate and around the bridge piers. The condition of the cement bag/concrete
revetment system that comprises the channel lining protection underneath the bridge will also
be inspected to ensure that the configuration of the channel cross section is stable. The tie-in
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of the revetment system to the bridge approach slabs will be examined to further document the
stability of the bridge\channel crossing. The information collected will be relayed to the
LADOTD for their review and documentation. Structural inspection of the bridge sub- and
super-structure itself will be conducted by the LADOTD under their periodic bridge inspection
program.

0 Maintenance dredging and/or filling of scour holes around the bridge piers and throughout the
channel cross section will be performed based on the inspection findings. These repairs are
expected to be required on a ten-year cycle. The findings will be forwarded to the LADOTD
for their use. Repairs to the channel lining revetment, bridge, and\or roadway will be the
responsibility of the LDOTD.

4. Sediment Basin & Conveyance Channel

15. Sedimentation Basin

0 The condition of the Sedimentation Basin side slopes and bottom will be inspected yearly to
ensure that the gross geometric configuration of the basin remains stable. The monitoring and
recording of sediment accumulation by manual depth probing will be conducted monthly for
the first two years, and thereafter every six months, to assess the need for clean-out. Monthly
sampling of the sediment will be performed for the first year to characterize the sediment
captured (e.g., specific gravity determination, sieve analysis of grain size distribution, etc.).

0 A key maintenance activity will be the excavation, removal, and haul-off of the accumulated
sediment. Based on the estimated accumulation rate, it is anticipated that sediment removal
will be required every six months. The frequency of the basin clean-out will be adjusted based
on the actual sediment accumulation rate as the diversion is operated over time. A sediment
removal and disposal plan will be developed during Final Design; the methodology could be
suction dredging, clam-shell excavation, front-end loader and dump trucks, or other means.
The accumulated material is anticipated to be similar to batture sand and therefore has value as
structural fill, offsetting all or part of the removal and disposal costs. Additional maintenance
activities will include the repair of any damage to the access roads, side slopes, and bottom,
including rehabilitation of the revetment lining, on a ten-year basis. The lining of the basin is
to be grouted riprap, which should stand up well to whatever excavation procedure is
designated.

16. Conveyance Channel

O Annual visual inspection of the channel side slopes for stability, erosion problems, health of
protective turf, animal burrowing damage, and possible leaks will be performed. These
inspections will be conducted by walking the levee on the outboard side and from a boat for
observation of the channel inside slope. The levee crown roadways will also be inspected
annually for potholes, sloughing, loss of surfacing materials, and potential base failures or soft
spots that impair surface integrity. A specific protocol will be developed to ensure that
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maintenance vehicles stay on the levee crown to prevent potential ruts. Every five years, a
bathymetric survey of the channel will be conducted. Concurrently, a more detailed five-year
periodic inspection of the wetted surface of the inside of the channel will be performed to
examine for vegetative growth, observe debris and/or sediment accumulation, and note
problematic water flow regime phenomena, e.g., scour, eddies or stagnant areas.

0 Qrass cutting on the guide levee surface will be performed every two weeks between mid-
March through mid-September and monthly during the remainder of each year. Additional
maintenance activities will include the repair of the roadway crown stability concerns, channel
erosion problems, and leaks in the guide levees every two years. Dredging to restore a smooth
internal channel surface, remove debris, repair scour holes, and clear areas of excessive
vegetation will be performed on a ten-year cycle to preserve the maximum flow capacity of the
diversion. Guide levee lifts will also be required on a ten schedule to maintain the desired
elevations.

5. Railroad Crossings

17. CN RR Crossing

0 Visual inspection of the culverts via walk-through will be conducted to assess potential
structural issues, settlement, sediment build-up, or leakage. Observation of erosion at the
culvert inlets and outlets, examination for the accumulation of debris and/or sediment, and
surveillance for evidence of potential flow problems, e.g., eddies, stagnant areas, etc. will also
be conducted. Sandbags, inflatable dams, or other means will be used to block the upstream
and downstream ends of the Conveyance Channel to allow the culverts to be dewatered. The
inspections will be conducted annually for the first two years and then every five years.

O Annual maintenance will consist of the removal of observable debris. Removal of sediment
accumulation in the culverts, replacement of riprap due to scouring, as well as any other
corrective measures required to address flow-related problems will be conducted annually for
the first two years and then every five years. Structural repairs to deteriorated sections of the
culverts themselves are anticipated to be required every twenty-five years. Maintenance of the
RR elements themselves will be the responsibility of CN RR.

0 All activities within the RR Right-of-way will be coordinated in advance with CN RR, as
required. Observations on the general condition of the RR infrastructure components in
relation to the culvert crossing will be submitted as a courtesy to CN RR for their use. The
formal inspection of the railroad will be the responsibility of the CN RR per the procedures and
schedule dictated in the national AREMA standards as well as their specific requirements.

18. KCS RR Crossing
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0 The condition of the conveyance channel underneath the RR bridge will be visually examined
each year for slope stability, observable debris and/or sediment accumulation around bridge
piers, and potentially troublesome flow phenomena, e.g., scour, eddies, stagnant areas, etc.
Also annually, the wetted surface of the channel under the bridge will be checked for excessive
vegetative growth. In addition, the guide levee side slopes will be examined for stability, leaks,
erosion problems, and turf establishment yearly.

0 All activities within the RR Right-of-way will be coordinated in advance with KCS RR, as
required. Structural inspection of the railroad bridge sub- and super-structure components, the
horizontal and vertical stability of the track, the condition of the approach slabs, and the
examination of other RR features will be the responsibility of the KCS RR.

0 Remedial actions to maintain and/or restore the conveyance channel bank will be prioritized to
first maintain the structural integrity of the bridge, then address local repairs needed, and
finally, maintain as hydraulically efficient a section as possible. Such repairs are expected to
occur every five years. The repair or replacement of any structurally deteriorated elements of
the bridge sub- and super-structure, approach slabs, piers, track or ancillary elements will be
the responsibility of the KCS RR, as dictated by the AREMA and KCS RR standards.

6. Check Valves

19. Check Valves under I-10

0 Annual inspection will include the following items. A visual examination of the connections
between the valves and their respective drainage pipes to assess their solidity. The observation
of potential debris and/or sediment accumulation in the pipe, valve, or nearby area that could
potentially prevent proper valve closure. A check for any erosion or undermining effects that
could lead to a pipe failure which could prevent proper function by either closing off the pipe,
preventing drainage to the north, or by-passing the valves enabling drainage to the south.

O Annual maintenance activities will include removal of debris and/or sediment accumulation.
The replacement of damaged pipe sections or pipe/valve connections is anticipated to be
required every ten years. Replacement of the valves is scheduled for a twenty-five-year cycle.

7. Flow Distribution Features

20. Weirs at Bayou Secret & Bourgeois Canal

O Annual inspection activities will consist of observing any settlement of the riprap weirs,
accumulation of debris and/or sediment, and any loss of material from the weirs. Water surface
elevations on both sides of the weirs will also be observed annually (this would ideally occur
when significant flow is being routed from the Maurepas Swamp into Blind River). To enable
these measurements, staff gages for both the upstream and downstream sides of the weirs will
be designed during Final Design. Particular attention will be paid during inspection as to
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whether there is a significant volume of flow that by-passes the weirs on either side. Significant
flow will be defined as the formation of a flow path, either observed during the flowing
condition, or as evidenced by the observable development of channelization around the weirs,
that extends 20-ft beyond the termination of the weir cross-section on either side. The water
surface elevation data will be recorded for evaluation of the backwater effects created by the
weirs and determination of their effectiveness.

0 Maintenance activities will include the removal of accumulated debris and/or sediment on a
yearly basis. The replacement of riprap lost due to settlement or other reasons is anticipated to
be conducted on a five-year basis. Additional material may be added to the weirs, material
may be removed from the weirs, or the invert elevations and extents of the weirs may be
revised. The frequency of this activity will depend upon the monitoring observations and their
assessment, which will be part of the Adaptive Management feature of the OMMAM Plan.

21. Embankment Cuts

0 Inspection activities will include observing the stability of the cut sections and noting any
sloughing, erosion, or debris and/or sediment accumulation on an annual basis. The movement
of water through the embankment cuts will be monitored by visual inspection of flow and
measurement of water surface elevations on either side during select periods, when conditions
are favorable. Staff gages for both the upstream and downstream sides of the embankment cuts
will be designed during Final Design to enable these measurements.

0 The removal of accumulated debris and/or sediment will be performed each year. Significant
maintenance activities will be performed every ten years, including repairing any embankment
areas degraded by sloughing or erosion and reshaping the cut faces to create stable surfaces.
Depending upon the observed water movement, the cuts may be widened, deepened, or
extended perpendicular to achieve the desired flow.

8. Remote Sensors
0 The selection and location of the required monitoring devices to evaluate the performance of
the diversion is being conducted by other members of the design team as part of the Monitoring
and Adaptive Management portion of the OMMAM Plan. Upon completion of this effort, the
operation and maintenance requirements of the remote sensing equipment will be incorporated
into the O&M plan.

9. Personnel Salaries

22. Maintenance Personnel Salaries

0 Dedicated field personnel will be allocated to the Maurepas Diversion to perform the inspection
and maintenance activities described in this document. The following four categories of field
personnel are anticipated: Mechanic, Electrician\Instrumentation, Equipment Operator, and
Maintenance Worker. While individual personnel may not perform their respective O&M
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duties strictly on the subject project, collectively a group of individuals covering the four
categories will be required on a part-time basis, averaging 20 hours per week each.

Office personnel will also be assigned O&M duties for the diversion. The category and man-
hour requirements of those personnel will be defined in the finalized version of this plan.

10. Optional Items

23. Airline Highway Sluice Gates

(0}

The installation of sluice gates at Airline Highway is an option that is under consideration by
the design team. The purpose of the gates would be to prevent the conveyance of any spill that
occurred in the river from reaching the Maurepas Swamp. Operation of the hydraulically
actuated sluice gates to block the flow path of any spill in the conveyance channel would be
controlled by an automated SCADA system connected to the Marathon Oil spill detection
system.

Routine operation of the gates and hydraulic actuators would be required on a periodic basis to
ensure their condition remains fully functional. The SCADA system to be installed will enable
the gates to be monitored and controlled remotely by CPRA. Operation of the gates will be
performed at least monthly to ensure the functionality of the system. Such operation will
require less than an hour of personnel time and the cost of the electricity used will be minimal.

Annual inspections will be conducted, including observing the physical condition and
functional operability of the gates, hydraulic actuator systems, and ancillary mechanical
components. The incoming electrical supply to the gates and actuators will also be inspected
yearly. The bulkheads and bulkhead slots will be inspected annually to ensure their capability
of achieving a water tight seal. The gate hoist mechanism will be checked for bolt loosening,
limit switch damage, lubricant leaks, paint damage, and desiccant condition, among other
items.

Annual maintenance activities will include items such as lubrication of the gears, drum, and
shaft bearings; replacement of worn components; top-off of hydraulic fluid levels; etc.
Additional tasks would include recoating anchor bolts, replacing cracked hoses, tightening
leaking fittings, replacing O-rings, etc. The maintenance schedule of moving parts will be
guided by the monitoring findings and by the maintenance recommendations of the component
manufacturers. Additional maintenance actions will include the repair and replacement of
damaged or inoperable hydraulic components, which are expected to be performed every five
years. Repair or replacement of the gate seals along with painting of the bulkheads is
anticipated every ten years. Major gate rehabilitation is expected to occur every twenty-five
years.

Annual inspection will include visual inspection of the electrical components and

instrumentation along with performance testing to verify signaling and control capabilities.

Inspections will also include routine testing of the inter-connection of the headworks SCADA
14



system to that of the Marathon Oil terminal emergency leak detection and shutdown system.
This will ensure that any potential leaks can be detected and that the system can be shut down
quickly to eliminate the transport of any potential spill into the diversion channel.

Maintenance of the SCADA system will involve the repair and/or replacement of components
as indicated by the scheduled annual inspection or the manufacturer’s recommendations. Such
electrical and instrumentation maintenance is anticipated to be required every five years. The
system software will also need to be upgraded to maintain communication with the host
network; this is anticipated to be required every five years. Replacement of dysfunctional
components is anticipated to be every ten years, as they age and/or technology progresses.

24. Maintenance Building

If the operation and maintenance of the diversion is to be handled in-house, then a building for
equipment storage and to serve as a base of operation for maintenance personnel may be
constructed. (Such activities could be based from another off-site facility, or they could be
contracted out altogether.) If such a building is constructed, then its O&M requirements will
be as follows:

0 Operation of the building and its utilities will occur as a passive part of the overall operation
of the diversion.

O Annual routine visual inspections will be made of the building structure and its facilities.
Deficiencies in the structure, the on-site facilities, and the service utilities will be noted for
repair or replacement.

0 Routine maintenance will consist of pesticide and herbicide treatment as well as utilities
repair, as needed. It is anticipated that cleaning, painting and/or minor facility repairs will
be required every five years. Structural repairs to the building are expected to be required on
a twenty-five-year basis.
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APPENDIX B

RIVER REINTRODUCTION INTO MAUREPAS SWAMP

STATE PROJECT NO. PO-0029

Maintenance Cost Estimate
95% Design

No. Description Avg. Annual Cost
1 | Intake & Levee Crossing $1,774,381
2 | Headworks $857,205
3 | Roadway Crossings! $134,827
4 | Sediment Basin & Conveyance Channel $1,213,640
5 | Railroad Crossings® $90,762
6 | Check Valves $41,853
7 | Flow Distribution Features $101,005
8 | Remote Sensors? $226,104
9 | Personnel Salaries* $859,195
10 | Optional Items $691,473
Average Annual Maintenance Costs: $5,990.,445
Contingency (15%): $898,567
Average Annual Maintenance Total: $6,889,012
Notes:
1. CPRA is not responsible for roadway repair costs, bridge & revetment inspection costs,
or revetment maintenance costs
2. CPRA is not responsible for railroad repair costs or bridge repair costs
3. Annual cost of Remote Sensors assigned $100,000 as a placeholder.
4. Annual cost of CPRA Office Personnel assigned $100,000 as a placeholder.
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RIVER REINTRODUCTION INTO MAUREPAS SWAMP
STATE PROJECT No. PO-0029

inflation rate: 2.50%

MAINTENANCE PLAN
95% DESIGN

Subtotal 1 2 3 4 5 () i 8§ 9 10 11 12 13
Average 50- Years 1/1/25 1/1/26 1/1/27 1/1/28 1/1/29 1/1/30 1/1/31 1/1/32 1/1/33 1/1/34 1/1/35 1/1/36 1/1/37
No. Description Annual Cost Inflation Factor: 1.16 1.19 1.22 1.25 1.28 1.31 1.34 1.38 1.41 145 1.48 1.52 1.56
1 |Intake & Levee Crossing $1,774,381 $88,719,035
Intake Channel $1,267,131 $63,356,564 $14.496 $14.,859 56,092 56,244 $2,032,134 56,560 836,724 56,893 $7,065 $5,195,770 $7,423 §7,608 §7,798
Concrete Inflow & Outflow U-Frames $53,455.04 $2,672,752 510,437 $10,698 54,874 34,995 543,523 35,248 35,380 85,514 $5,652 $49,242 $5,938 56,086 $6,239
Culverts under Levee & River Rd $418,375 $20,918,732 $597,242 8612,173 30 30 8659,244 30 30 50 50 $745,874 S0 S0 S0
River Road Crossing $3.392 $169,578 $1,740 81,783 $1,828 51,873 51,920 51,968 52,017 §2,068 §2,119 $2,172 §2,227 §2,282 §2,339
Levee at Headworks $32.028 $1,601,409 $28.297 $29.004 §2,924 52,997 $31,234 53,149 53,228 $3,308 $3,391 $122,236 $3,563 §3,652 §3,743
2 |Headworks $857,205 $42,860,263
Control Building & Gated Structure $289,685 $14,484,245 $89.296 $91,529 §32.897 §33,719 8136,969 $35.426 $36,312 837,220 838,150 $227,383 840,082 §41,084 342,111
Sluice Gates & Actuators $391,409 $19,570,452 $9.509 89,747 $9.991 510,241 $170,507 510,759 11,028 811,304 811,586 $8OR,440 812,173 812,477 512,789
Stand-By Generator 514,632 $731,605 $2,899 §2,972 $3.046 53,122 53,200 53,280 53,362 $3.446 $3,532 $3,621 $3.711 $3.804 §3,899
SCADA System $22.450 $1,122.477 $4.639 §4,755 $4.874 54,995 $14,081 $5,248 35,380 §5,514 §5,652 $73,863 §5,938 $6,086 $6,239
Access Roads $9,246 $462,315 §2,029 85,640 5914 $5,932 34,416 56,232 51,009 56,548 S1,060 $10,790 S1,113 §7,228 $1,170
Monitoring Equipment $129,783 $6,489,169 556,825 $58,246 $59,702 S61,194 5113,928 564,292 565,900 567.547 569,236 $128,899 §72,741 574,559 376,423
3 |Roadway Crossings' $134,827 $6,741,355
Airline Highway Crossing $95,716 $4,785.814 591.036 593312 §3.046 53.122 $100,487 53,280 53,362 53,446 §3,532 $403,351 53,711 §3.804 §3,899
Interstate 10 Crossing $39,111 $1,955,541 $2,899 §2,972 S0 S0 $3,200 S0 S0 S0 50 $220,865 S0 S0 S0
4 |Sediment Basin & Conveyance Channel §1,213,640 $60,681,996
Sedimentation Basin $139,706 $6,985,290 $63,899 $65,497 867,134 68,812 §70,533 §72,296 §74,103 §75,956 §77.855 $166,699 881,796 $83,841 385,937
Conveyance Channel $1.073,934 $53,696,706 $153,080 §156,907 $160,829 $164,850 8424 988 §173,195 §177,525 §181,963 $186,513 $4.391,240 $195,955 $200,854 $205,875
5 [Railroad Crossings’ 590,762 $4,538,111
CN RR Crossing $75,500 $3.775.019 391,616 593,906 §3.046 33,122 §101,127 33,280 33,362 33,446 83,532 $114.416 83,711 §3,804 §3,899
KCS RR Crossing $15,262 $763.092 81,740 81,783 81,828 51,873 §33,922 51,968 52,017 §2,068 §2,119 $38,380 §2,227 82,282 82,339
6 [Check Valves $41,853 $2,092,631
Check Valves under I-10 $41,853 52,092,631 58,118 $8,321 58,529 38,742 528,162 39,185 59,414 59,650 59,891 $140,485 510,392 510,651 510,918
7 [Flow Distribution Features $101,005 $5,050,249
Weirs at B. Secret and B. Canal $57.656 32,882,808 $17,395 $17,830 518,276 $18,733 $83,205 $19,681 820,173 520,678 821,195 $94,139 $22,268 $22,824 823,395
Embankment Cuts $43.349 52,167,441 §20,295 $20,802 §21,322 $21,855 $22.401 $22,962 $23,536 §24,124 §24,727 $47.070 825,979 826,628 527,294
8 |Remote Sensors $226,104 $11,305,196
Maintenance $226,104 511,305,196 S115,969 5118,869 $121,840 5124,886 $128,008 $131,209 $134,489 $137,851 5141,297 $144.830 S148,451 $132,162 $135,966
9 |Personnel Salaries $859,195 $42,959,744
Maintenance Personnel $633,001 $31,654,548 $324,714 $332,832 $341,153 $349,682 $358,424 $367,384 376,569 $385,983 8395,633 $405,523 $415,662 8426,053 436,704
CPRA Office Personnel $226,104 $11,305,196 $115,969 S118,869 $121,840 $124,886 $128,008 $131,209 $134,489 §137,851 $141,297 $144,830 $148,451 $152,162 S155,966
10 |Optional Items $691,473 $34,573,673
Airline Highway Sluice Gates $670,452 $33,522,619 §12,989 §13,313 $13,646 §13,987 §475,167 §14,695 §15,063 §15,439 §15,825 $1,493 485 §16,626 §17,042 $17 468
Maintenance Building $21,021 $1,051,055 $6,668 $6,835 $7,006 §7,181 $26,562 §7,544 §7,733 $7,926 $8,125 $30,052 $8,536 $8,749 $8,968
Sub-total Maintenance Costs: $5.990,445 $299,522,253 $1,843,797 | $1,893,458 | 51,016,635 | $1,047,047 | $5,195,351 | $1,100,053 | $1,122,175 | $1,155,744 | 81,178,985 | $15,203,655 | $1,238,671 | $1,275,725 | $1,301,379
Contingency (15%) : $898,567 $44,928,338 $276,569 $284,019 $152,495 $157,057 $§779,303 $165,008 $168,326 $173,362 $176,848 $2,280,548 $185,801 $191,359 $195,207
Total Maintenance Costs: 56,889,012 $344,450,591 $2,120,366 | $2,177,476 | $1,169,131 | $1,204,104 | $5,974,654 | $1,265,061 | $1,290,502 | $1,329,105 | $1,355,833 | $17,484,203 | $1,424,472 | $1.467,083 | $1,496,586

1. CPRA is not responsible for roadway repair costs, bridge & revetment inspection costs, or revetment mamtenance costs.

2. CPRA is not responsible for railroad repair costs or bridge repair costs

3. Annual cost of Remote Sensors assigned $100,000 as a placeholder. To be updated.
4. Annual cost of CPRA Office Personnel assigned $100,000 as a placeholder, To be updated.
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RIVER REINTRODUCTION INTO MAUREPAS SWAMP
STATE PROJECT No. PO-0029

inflation rate: 2.50%

MAINTENANCE PLAN
95% DESIGN

14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
1/1/38 1/1/39 1/1/40 1/1/41 1/1/42 1/1/43 1/1/44 1/1/45 1/1/46 1/1/47 1/1/48 1/1/49 1/1/50 1/1/51 1/1/52
No. Description 1.60 1.64 1.68 1.72 1.76 1.81 1.85 1.90 1.95 2.00 2.05 2.10 2.15 220 2.26
1 |Intake & Levee Crossing
Intake Channel §7.993 §2,601,304 $8,398 88,608 88,823 59,044 86,651,024 59,501 59,739 59,982 $10,232 §3,329,889 510,750 $11,019 $11,294
Concrete Inflow & Outflow U-Frames $6,395 355,713 56,718 56,886 §7.058 §7.235 563,034 37,601 37,791 37,986 S8,186 $595,709 58,600 $8,815 $9,035
Culverts under Levee & River Rd S0 $843 887 S0 S0 30 30 8054,781 30 30 30 50 83,702,207 S0 30 $0
River Road Crossing §2,398 82,458 $2,519 §2,582 $2,647 82,713 §2,781 $2,850 §2,022 §2,995 $3,070 §3,146 §3,225 $3,306 53,388
Levee at Headworks $3,837 539,982 $4.031 $4.132 $4,235 $4.341 $156,473 54,561 54,675 54,792 54,911 §51,181 §5,160 $5,289 55,421
2 |Headworks
Control Building & Gated Structure 343,164 $175,332 545,349 $46,482 $47.644 $48.830 §291,069 $51,308 §52,591 $53,905 558,050 $59.501 $60,989
Sluice Gates & Actuators 513,109 $218.264 513,773 14,117 $514.470 514,832 51,034,872 $15,582 515,972 516,371 517,630 $18,071 $18,523
Stand-By Generator §3,997 $4.097 $4.199 $4.304 $4.412 §4,522 $4,635 54,751 54,870 54,991 $162,561 §5,375 $£5,509 55,647
SCADA System $6,395 $18,025 86,718 86,886 §7,058 §7,235 594,551 37,601 37,791 37,986 $8,186 §23,073 $8,600 8,815 59,035
Access Roads §7,594 85,653 87,978 81,291 88,382 81,357 $13,812 51,425 $9,252 51,497 $9,720 §7,237 510,213 $1.653 $10.730
Monitoring Equipment 378,334 5145837 382,300 S84,357 S86.466 SBE.628 5165,001 593,114 595,442 597,828 $5100,274 S186,684 $5105,350 $107,984 $110,684
3 |Roadway CrossingsI
Airline Highway Crossing §3,997 $128.631 54,199 54,304 54,412 54,522 §516,323 54,751 54,870 54,991 S5.116 5164.659 §5.375 $5,509 $5.647
Interstate 10 Crossing S0 $4,097 S0 S0 S0 S0 §282,726 S0 S0 S0 S0 §5,244 S0 50 $0
4 |Sediment Basin & Conveyance Channel
Sedimentation Basin 388,086 390,288 392,545 §94,859 §97,230 §99.,661 $213,389 104,706 $107,324 110,007 $112,757 S115,576 S118,465 $121.427 $124,463
Conveyance Channel $211,022 $544,021 $221,705 $227,247 §232,929 §238,752 $5,621.159 §250,839 §257,110 §263,537 §270,126 $696,392 $283,801 $290,896 $298,168
5 |Railroad Crossings’
CN RR Crossing 83,997 $129.451 §4,199 $4.304 §4.412 §4,522 $146,462 34,751 34,870 34,991 85,116 $690,100 §5.375 $5,509 $5.647
KCS RR Crossing 82,398 543,423 82,519 82,582 82,647 82,713 §49.130 §2,850 §2,022 $2,995 $3,070 855,586 83,225 $3,300 53,388
6 [Check Valves
Check Valves under I-10 511,191 336,050 511,757 512,051 §12,352 512,661 $179,833 513,302 513,635 $13,975 514,325 546,146 513,050 $15.426 $15.812
7 |Flow Distribution Features
Weirs at B. Secret and B. Canal 323,980 $106,510 823,194 $23,824 826,469 827,131 $120,506 $28,504 $29,217 $£29,947 $30,696 136,342 832,250 $33,056 $33.883
Embankment Cuts 527,976 528,676 529,393 830,127 830,881 831,653 860,253 §33,255 $34,087 $34,939 $35,812 836,707 837,625 $38.566 $39.530
8 |Remote Sensors
Maintenance $139,865 $163,862 $167,958 $172,157 5176,461 $180,873 5185,394 $190,029 5194,780 $5199,650 5204,641 S209.757 $215,001 $220,376 $225,885
9 |Personnel Salaries
Maintenance Personnel $447,622 $458,813 $470,283 $482,040 $5494,091 $306,443 $519,104 $532,082 $545,384 $559,019 $572,994 $587,319 $602,002 $617,052 $632,478
CPRA Office Personnel $159,865 $163,862 $167,958 $172,157 176,461 $180,873 $185,394 $190,029 $194,780 $199,650 $204,641 209,757 $215,001 $220,376 $225,885
10 |Optional Items
Airline Highway Sluice Gates $17,905 $608,254 $18,811 §19,282 §19,764 §20,258 §1,911,787 §21,283 §21,815 §22,361 §22.920 §7,071,320 524,080 $24,682 $25,299
Maintenance Building $9,192 534,001 59,658 $9,899 $10,147 $10,400 $38,469 $10,927 $11,200 $11,480 $11,767 859,256 512,363 $12,672 $12,988
Sub-total Maintenance Costs: | $1,340,308 | $6,650,489 | $1,408.161 | $1.436,479 | $1,479.450 | $1,509,201 | $19.461,964 | $1,585,604 | 51,633,036 | $1,665.875 | 51,715,708 | $25,991,170 | $1,802.566 $1,838,815 $1,893,821
Contingency (15%) : | $201,046 $997,573 $211,224 $215,472 $221,917 $226,380 | $2,919,295 | $237.841 $244,955 $249,881 $257,356 $3,898,675 $270,385 §275,822 $284,073
Total Maintenance Costs: $1,541,355 | 57,648,062 | 51,619,386 | 51,651,951 | 51,701,367 | $1,735.581 [$22.381,258| 51,823,445 | 51,877,901 | 81,915,757 | $1.973.064 | 529,889,845 | 52,072,951 | s2,114.637 $2,177,894
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RIVER REINTRODUCTION INTO MAUREPAS SWAMP MAINTENANCE PLAN
STATE PROJECT Ne. PO-0029 95% DESIGN
inflation rate: 2.50%

29 30 31 32 33 34 35 36 37 38 39 40 41
1/1/53 1/1/54 1/1/55 1/1/56 1/1/57 1/1/58 1/1/59 1/1/60 1/1/61 1/1/62 1/1/63 1/1/64 1/1/65
No. Description 2.32 237 243 249 2.56 262 2.69 275 2.82 2.89 2.96 3.04 3.11
1 |Intake & Levee Crossing
Intake Channel $11,577 $8.513.874 $12,163 $12,467 512,778 $13,098 $4.262,539 513,761 $14,105 $14,458 $14,.819 $10,898,478 $15,569
Concrete Inflow & Outflow U-Frames $9,261 $80,689 $9,730 $9,973 $10,223 $10,478 $91,292 $11,009 $11,284 $11,566 $11,855 $103,289 $12,455
Culverts under Levee & River Rd $0 $1,222,201 50 $0 $0 30 $1,382,808 $0 30 $0 $0 $1,564,520 $0
River Road Crossing $3,473 $3,560 $3,649 53,740 $3,834 $3,929 54,028 $4,128 $4,231 $4,337 $4.446 $4,557 $4.671
Levee at Headworks $5,557 $200,299 $£5,838 55,984 $6,134 $£6,287 $£65,516 $6,605 $6,770 $6,940 $7,113 $256,399 $7,473
2 |Headworks
Control Building & Gated Structure $62.514 $372,593 $65,678 $67.320 $69,003 $70,729 $287,302 $74,309 $76.167 $78.071 $80,023 $476,951 $84,074
Sluice Gates & Actuators $18,986 51,324,723 $19,947 $20,445 $20,957 $21,481 $357,651 $22,568 $23,132 $23,710 $24,303 $1,695,758 $25,534
Stand-By Generator $£5,788 $5,933 $6,081 56,233 $6,389 $6,549 56,713 $6,880 $7,052 $7.229 $7.410 $7,595 $7,785
SCADA System $9,261 $121,033 $9,730 59,973 510,223 $10,478 $29,536 $11,009 $11,284 $11,566 $11,855 $154,933 $12,455
Access Roads $1,736 $17.680 $1.824 $11,843 $1,917 $12,443 $92.635 $13.073 $2.116 $13.735 $2.223 $22.632 $2.335
Monitoring Equipment $113,451 $211,215 $119,194 $122,174 $125,228 $128,359 $238,971 $134,857 $138,229 $141,684 $145.227 $270,373 $152,579
3 |Roadway Crossing;:sI
Airline Highway Crossing $5,788 $660,938 $6,081 56,233 $6,389 $6,549 $210,778 $6,880 $7,052 $7.229 $7.410 $846,056 $7,785
Interstate 10 Crossing §0 $361,914 50 §0 $0 50 56,713 $0 50 $0 $0 $463.280 $0
4 |Sediment Basin & Conveyance Channel
Sedimentation Basin $127.574 $273,156 $134,033 $137,384 $140,818 $144,339 $147,947 $151,646 $155.437 $159,323 $163,306 $349.663 $171,573
Conveyance Channel $305,623 57,195,558 $321,005 $329,122 $337,350 $345,784 $891.441 $363,289 $372,371 $381,681 $391,223 $9,210,923 $411,028
5 |Railroad Crossings’
CN RR Crossing $5,788 $187,483 $6.081 $6,233 $6.389 $6,549 $212,120 $6.880 $7,052 $7.229 $7.410 $239,994 $7.785
KCS RR Crossing $3,473 $62,890 $3.649 53,740 $3,834 $3,929 $71,154 $4,128 $4.231 $4,337 $4.446 $80,504 $4.671
6 [Check Valves
Check Valves under I-10 $16.207 $230,201 $17,028 $17.453 $17,890 $18,337 $59.071 519,265 $19,747 $20,241 $20,747 $294,677 $21,797
7 |Flow Distribution Features
Weirs at B. Secret and B. Canal $34,730 $154,258 $36,488 $37.400 $38.,335 $39,204 $174,529 $41,283 $42.315 $43.373 $44,457 $197.464 $46,708
Embankment Cuts $40,518 $77.129 $42,569 $43.634 544,724 $45,843 $46,989 548,163 $49,367 $50,602 $51.867 $98,732 $54.492
8 |Remote Sensors
Maintenance $231,532 $237,321 $243,254 $249,335 $255.568 $261,957 $268,506 $275.219 $282,100 $289,152 $296,381 $303,790 $311,385
9 |Personnel Salaries
Maintenance Personnel $648,290 $664,497 $681,110 $698,138 $715,591 $733,481 $751,818 $770,613 $789,879 $809,626 $829,866 $850,613 $871,878
CPRA Office Personnel $231,532 $237.321 $243,254 $249.335 $255,568 $261,957 $268,506 $275,219 $282,100 $289,152 $296,381 $303,790 $311,385
10 |Optional Items
Airline Highway Sluice Gates $25,932 $2,447,249 §27,244 $27,926 528,624 $29,339 $996,696 $30,825 $31,595 $32,385 $33,195 $3,132,686 $34,875
Maintenance Building $13.313 $49,244 $13,987 $14,337 514,695 $15,063 $55.715 $15,825 $16,221 $16,626 $17,042 $63.,036 $17,905
Sub-total Maintenance Costs: $1,931,905 $24,912,959 $2,029,707 $2,090,424 $2,132,461 $2,196,251 $10,980,971 $2,307,436 $2,353,838 $2,424,250 $2,473,001 $31,890,693 $2,598,197
Contingency (15%) : $289,786 §3,736,944 $304,456 $313,564 $319,869 §329,438 $1,647,146 $346,115 §353,076 $363,638 $370,950 $4,783,604 $389,730
Total Maintenance Costs: $2,221,691 $28,649,903 $2,334,164 §2,403,987 §2,452,331 $2,525,689 $12,628,117 $2,653,552 $2,706,914 $2,787,888 $2,843,952 $36,674,297 §2,987,927
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RIVER REINTRODUCTION INTO MAUREPAS SWAMP

STATE PROJECT No. PO-0029

inflation rate: 2.50%

42 43 44 45 46 47 48 49 50
1/1/66 1/1/67 1/1/68 1/1/69 1/1/70 1/1/71 1/1/72 1/1/73 1/1/74
No. Description 3.19 127 3.35 3.44 152 3.61 3.70 3.79 3.89
1 |Intake & Levee Crossing
Intake Channel $15,958 $16.357 $16,766 $5.456,410 $17.615 $18,056 $18,507 518,970 $13,950,973
Concrete Inflow & Outflow U-Frames $12,767 $13,086 $13,413 $116,862 $14,092 $14,444 $14,806 515,176 $1,104,412
Culverts under Levee & River Rd $0 $0 $0 £1,770,111 $0 50 $0 $0 $6,803,684
River Road Crossing 54,788 $4,907 $5,030 35,156 $5,285 $5,417 $5,552 $5.691 $5,833
Levee at Headworks $7,660 $7,852 $8,048 $83 865 $8,455 $8,667 $8,883 $9,105 $328,212
2 |Headworks
Control Building & Gated Structure $86.176 $88.330 $90,538 $367,771 $95,122 $97,500 $99,938 $102.436 $6.249,258
Sluice Gates & Actuators $26,172 $26,826 $27,497 $457,823 $28,889 $29,611 $30,351 $31,110 $8,295,531
Stand-By Generator $7,979 $R8,179 $8,383 58,593 $R8,808 $9,028 59,253 $9.485 $301,380
SCADA System $12,767 $13.086 §13,413 $37.808 514,092 $14,444 $14,806 515,176 $198,327
Access Roads $15.161 $2,454 $15,928 $11,858 516,734 $2,708 $17,582 $2,845 $28,971
Monitoring Equipment $156,393 $160,303 $164,311 $305,903 $172,629 $176,945 $181,368 $185,902 $346,101
3 |Roadway Crossing;:sI
Airline Highway Crossing $7,979 58,179 $8,383 $269,813 $8,808 $9,028 $9,253 $9.485 $1,083,023
Interstate 10 Crossing 50 $0 $0 58,593 $0 50 50 $0 $593,038
4 |Sediment Basin & Conveyance Channel
Sedimentation Basin $175,863 180,259 184,766 $189,385 194,119 $198,972 $203,947 $209,045 $447,598
Conveyance Channel $421,304 $431,837 $442,633 $1,141,120 $465,041 $476,667 $488,584 $£500,798 $11,790,760
5 |Railroad Crossings’
CN RR Crossing $7,979 $8.179 $8,383 $271,532 $8.808 $9,028 $9,253 $9.485 $1,279,406
KCS RR Crossing $4, 788 $4.907 $5,030 $91,083 $5,285 $5.417 $5,552 $5,691 $103,052
6 [Check Valves
Check Valves under I-10 $22.342 $22,900 $23,473 $75.616 $24,661 $25,278 $25.910 $26,557 $377.,211
7 |Flow Distribution Features
Weirs at B. Secret and B. Canal $47,875 $49,072 $50,299 $223.412 $52.846 $54,167 $55,521 $56,909 $252,770
Embankment Cuts $55.855 $57.251 $58,682 $60,149 $61.653 $63,194 564,774 $66,394 $126,385
8 |Remote Sensors
Maintenance $319,170 $327,149 $335,328 $343,711 $352,304 $361,111 $370,139 $379.392 $388.877
9 |Personnel Salaries
Maintenance Personnel $893,675 $916,017 $938,918 $962,390 $986,450 $1,011,111 $1,036,389 $1,062,299 $1,088,856
CPRA Office Personnel $319,170 $327,149 $335,328 $343,711 $352,304 $361,111 $370,139 $379,392 $388,877
10 |Optional Items
Airline Highway Sluice Gates $35,747 $36,041 $37,557 $1,275,855 539,458 $40,444 $41,456 542 492 $13,109,832
Maintenance Building $18,352 $18,811 $19,281 $71,320 520,257 $20,764 $21,283 521,815 $109,858
Sub-total Maintenance Costs: $2,675,919 $2,729,731 $2,811,387 $13,949,849 $2,953,714 $3,013,112 $3,103,246 $3,165,651 $68,812,228
Contingency (15%) : $401,388 $409,460 $421,708 §2,002,477 $443,057 §451,967 $465,487 $474,848 $10,321,834
Total Maintenance Costs: $3,077,307 $3,139,191 $3,233,095 $16,042,327 $3,396,771 $3,465,079 $3,568,732 $3,640,499 $79,134,062
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ATTACHMENT 3
SUCCESS CRITERIA and
ADAPTIVE MANAGEMENT PLAN

These documents are currently under review and subject to minor changes.



Success - Intermediate and Long-Term
L Initial Success
Criterion Success
Maintain a stable or increasing mean
BA (m?*ha) relative to baseline (pre-
(B;Z?I Area project) BA for Taxodium di_stichum N/A
(baldcypress) and Nyssa aquatica (water
tupelo) trees in the mitigation area.
Demonstrate a 1.9-2.55x
Maintain stable or increasing BAI increase in mean BAI (m?/ha/yr)
Basal Area (m?/ha/yr) growth rates relative to growth rates relative to mean
Increment baseline (pre-project) growth rates for baseline (pre-project) growth
(BAI) baldcypress and water tupelo trees in the | rates at > 75% of monitoring
mitigation area. sites in the mitigation area.
Nitrate Demonstrate a 2x increase in surface Attain > 0.45 mg/L nitrate
water nitrate concentrations relative to concentrations at > 75% of
baseline concentrations at > 75% of monitoring sites during project
monitoring sites during diversion operation.
operation. If baseline concentrations are
< 0.1 mg/L nitrate, then > 0.2 mg/L
nitrate must be attained for success.
Dissolved Attain > 2 mg/L dissolved oxygen >4 mg/L dissolved oxygen
Oxygen concentrations at > 75% of monitoring concentrations at > 75% of
sites during project operation. monitoring sites during project
operation
Inorganic A) Increased sediment retention within N/A
Sediment the mitigation project area based on
Retention increased TSS concentrations delivered
to the project area compared to baseline
and decreasing TSS concentrations from
the diversion outfall
B) Increased inorganic sediment
concentrations in surface sediments
relative to baseline conditions and those
observed in sites outside of the project
impact area.
Soil Surface N/A Attain an additional 5.0 £ 1
Elevation mm/yr increase in wetland soil
Change surface elevation rates at > 75%

of monitoring sites.




Salinity
Maintenance

Maintain a salinity of <0.8 ppt at > 75% of monitoring sites
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1. Overview

The Louisiana Coastal Protection and Restoration Authority (CPRA) developed this Adaptive
Management Plan (AMP) for the Maurepas Swamp Project (MSP), in coordination with the U.S.
Army Corps of Engineers (USACE), Mississippi Valley Division, New Orleans District and
Habitat Evaluation Team (HET) members, including U.S. Fish and Wildlife Service, Louisiana
Department of Wildlife and Fisheries (LDWF), and the Louisiana Department of Natural
Resources (LDNR). This plan focuses on adaptive management of Maurepas Swamp Alternative
2 (MSA-2), for purposes of describing the decision-making framework that will be used to assess
and determine project success and identify potential needs to implement adaptive management
actions to ensure mitigation success criteria are achieved.

This plan is a living document that will be updated as needed to reflect site and other
environmental changes, monitoring procedures (including data sampling, analysis, storage, and
reporting), adaptive management actions, and updates to the decision making-framework. This
plan will be executed and maintained by the Environmental Planning Branch of Regional
Planning & Environment Division, South (RPEDS) until the project meets initial success criteria
targets, which must occur within ten years after the start of project operations. If initial success
criteria are achieved prior to year 10, then the non-federal sponsor (CPRA) will assume
responsibility for executing and maintaining the AMP requirements once project success has
been achieved.

2. Project Background and History

2.1 Project Description

The Maurepas Swamp Project, hereafter referred to as MSP, was considered by the United States
Army Corps of Engineers (USACE) for swamp habitat compensatory mitigation through
enhancemnt for construction impacts by the West Shore Lake Pontchartrain Hurricane and Storm
Damage Risk Reduction (WSLP) project. The MSP was converted into several viable
compensatory mitigation alternatives, the Tentatively Selected Plan was Maurepas Swamp
Alternative — 2 (MSA-2: Public Lands only). The MSA 2 is a 2,000 cubic foot per second (cfs)
freshwater diversion that would be operated to optimize benefits to swamp habitats within for a
8,838-acre mitigation Area. The MSA-2 project is a subset of the larger approximately 45,155-
acre Mississippi River Reintroduction to Maurepas Swamp Project (CPRA Project PO-0029).
The diversion will reconnect the Mississippi River to the Maurepas Swamp, strategically
delivering fresh, nutrient-laden river water to enhance and/or improve the health of the dying
baldcypress-water tupelo swamp. and includes the following primary project features:

an intake channel in the batture of the Mississippi River;

an automated gate structure in the Mississippi River levee;

a sedimentation basin;

a 5.5-mile-long open conveyance channel;

box culverts under River Road, Canadian National Railroad (CN), and Airline Highway;
a bridge over the channel at Kansas City Southern Railroad (KCS);



e up to approximately 32 lateral discharge valves between Airline Highway and I-10 to
carry flow from the conveyance channel to areas east and west of the channel;

e check valving on culverts underneath I-10 to reduce or eliminate southward backflow;

e reshaping the geometry of the existing Hope Canal channel under I-10

e ecmbankment cuts in the existing ridge of an old railroad embankment located in St. John
the Baptist and Ascension Parishes;

submerged rock rip-rap weirs in Bayou Secret and Bourgeois Canal located in St. James

Parish;
2.2  Project Location
The boundaries of MSA-2 are areas of the Maurepas Swamp north of Interstate 10, east of Blind
River, south of Lake Maurepas, and west of Reserve Relief Canal. Establishment of the
mitigation area boundaries for MSA-2 was completed as part of the U.S. Fish and Wildlife
Service (USFWS) benefit wetland value assessment. The geographic boundaries of the MSP
mitigation area, including Primary and Secondary Benefit Areas, are depicted below in Figure 1.

The intake structure will be located on the east bank of the Mississippi River in St. John the
Baptist Parish, immediately west of Garyville, Louisiana, at River Mile 144 above Head of
Passes. The conveyance channel traverses between the Marathon Petroleum Terminal upriver
and the Ernest Amann residential subdivision downriver and extends northward for 5.5 miles,
terminating approximately 1,000-ft north of Interstate 10 (I-10). The primary features are located
in St. John the Baptist Parish.



2.3.  Project Objectives and Goals

The goal of the MSA-2 is to provide 1,000 Average Annual Habitat Units (AAHUSs) of swamp
habitat as compensatory mitigation for the construction of the WSLP risk reduction project through
enhancement of approximately 8,838 acres of swamp habitat. The goal of is to convey Mississippi
River water into the Maurepas Swamp to improve the structure, function, and resilience of the
coastal forest habitat through reintroduction of fresh oxygenated water, nutrients, and sediment.
MSA-2 can generate approximately 1,210 AAUHSs in all three of the benefit areas (primary,
secondary, and tertiary) combined (this meets the mitigation need of the WSLP project).

3. Data Collection, Management, Analysis and Reporting

3.1 Data Collection and Management

Data collection and management, associated methods, station locations, and monitoring
frequency for the MSP are detailed in the MSP Mitigation Monitoring Plan (Appendix H).
CPRA has a well-established system for data collection, processing, and quality
assurance/quality control (QA/QC) that is explained in the Coastwide Referencing Monitoring
System (CRMS)/System-Wide Assessment and Monitoring Program (SWAMP) standard
operation procedures manual (Folse et al. 2020). Once all QA/QC measures have been
completed, CPRA accepts and posts the data to the public Coastal Information Management
System (CIMS) database

(CIMS, https://cims.coastal.louisiana.gov). The CIMS database framework is currently
established to store, display, and facilitate download of all data that will be collected for
mitigation monitoring, except for radioisotope data. If radioisotope data are collected as part of
this monitoring plan, the data may be provided to the public through an alternate format, such as
a report or data release. Data will be made available to the USACE for internal use and public
posting. Data analysis, assessment, report and the subsequent decision making process on the
collected data is described in the subsequent sections.

3.2  Data Analysis and Assessment

The specifics regarding data analysis for each mitigation success criterion have yet to be
finalized and require further Project Delivery Team (PDT) discussion. Once these details have
been resolved, the MSP Monitoring and Adaptive Management plans will be updated with clear
guidance regarding the determination of each metric’s success. Success criteria are defined and
explained in section 5.1 and Attachment A of this document.

3.3 Reporting

Reporting will involve the Interagency Environmental Team (IET). The IET is a commonly
utilized team for USACE mitigation projects that is primarily comprised of federal and state
agency practitioners and scientists. Team members review monitoring data and analyses,
procedures, and reports, determine whether success criteria have been met, and propose
appropriate actions when one or more success criteria have not been attained. The team is
involved in specific scientific details of the project and may make scientifically-based
operational and adaptive management recommendations. Assembling the MSP IET will be the
responsibility of the USACE and CPRA, who will make membership recommendations and
outline roles and responsibilities.


https://cims.coastal.louisiana.gov/

The USACE will develop and submit a draft baseline mitigation monitoring report to the IET by
August 31 of the first year of project operations. The report will contain a summary and analysis
of all mitigation monitoring data collected prior to the start of project operations. The report will
also include the baseline conditions that will be used to inform mitigation success criteria. All
reviews by the IET and a final submittal of the baseline report must be completed by December
31 of the same year.

Initial, intermediate and long-term success criteria mitigation monitoring reports will be written
in the year following the completion of data collection for the respective success criteria
assessment. As with the baseline report, the draft monitoring report must be submitted to the IET
for review by August 31 of that year, with all reviews and a final submittal of the report
completed by December 31 of the same year. All reports will be made available to all members
of the IET, USACE, CPRA and the Maurepas Interagency Team (MIT).

4. AMP Development and Purpose

41  AMP Development

The Louisiana CPRA developed the initial version of the MSP AMP for review and comment by
the USACE MVN and HET members, including U.S. Fish and Wildlife Service, LDWF, and
LDNR. The plan has been heavily influenced and assisted by PDT discussion, HET meetings,
and input both from USACE Engineer Research and Development Center (ERDC) and the
Maurepas Technical Advisory Group (TAG) that consists of Dr. Ken Krauss, Dr. Richard Keim,
Dr. Gary Shaffer, and Dr. Jim Chambers. The plan was revised after the selection of MSA-2 as
the Tentatively Selected alternative by the USACE.

4.2 AMP Purpose

The purpose of this AMP is to assess the risks associated with achieving (or not achieving) the
projected benefits of the MSP and address what actions may be necessary to ensure the
mitigation requirements are achieved if these risks become reality. This AMP will address
unforeseen changes in site conditions that may adversely affect the MSP and/or inhibit achieving
success criteria.

This AMP will guide decisions for revising compensatory mitigation work plans and the
implementation of measures to address both foreseeable and unforeseeable circumstances that
may adversely affect project success. The AMP is heavily reliant on ecosystem monitoring, as
detailed in the MSP Monitoring Plan, and actions associated with the operation and maintenance
of the project, as described in the MSP Operations and Maintenance plans (Appendix N).
Additionally, adaptive management will include management of targeted invasive species that
threaten the functionality and integrity of project infrastructure, inhibit water flow, impact water
quality or negatively impact baldcypress-water tupelo swamp habitat.

5. Adaptive Management

The MSP has been in development for decades and, at the programmatic level, knowledge
gained through various studies and designs and from lessons learned from other constructed
freshwater diversions (e.g., Davis Pond, Caernarvon, etc.) in Louisiana have been applied to the
development of the MSA-2. The use of adaptive management approaches during project
planning informed selection of design and operation elements to meet project objectives and



mitigation requirements. This AMP defines and justifies whether adaptive management is needed
during construction and/or the operations phase in relation to mitigation success criteria. A
primary component of adaptive management for the MSA-2 is the project-specific mitigation
monitoring plan (see MSP Monitoring Plan), which contains monitoring targets to gauge project
success.

Adaptive management is a process that allows for decisions to be made in the face of uncertainty
to increase the likelihood that project goals and objectives are met. The MSP will be adaptively
managed to assist in achieving the desired project outcomes and mitigation objective while
reducing undesirable impacts. The expected project outcome is to provide at least 1,000 AAHUSs
of swamp habitat through enhancement for compensatory mitigation of the WSLP project
impacts.

5.1 Success Criteria

The success criteria that were drafted by ERDC, reviewed and modified by the PDT, HET, and
the TAG and ultimately agreed upon by the PDT on February 18, 2021 are listed in Attachment
A. Not all criteria have to be met to claim project success. Success criteria may need to be
modified in the adaptive management process based on monitoring data or site conditions.

Project success will be determined by collecting and analyzing monitoring data in accordance
with established protocols appropriate for each parameter. Monitoring assessments after the start
of project implementation will determine how the ecosystem is responding to the project through
a comparison to baseline data and success criteria targets. Because of the current variation in
forest health in the project area, the project will not have consistent effects in all locations. In
addition, project effects will vary with respect to space and time; therefore, monitored
parameters will be collected at locations and time intervals reflective of the ability to detect
changes of each parameter, especially in their influence on the target habitat. The project has
initial, intermediate and long-term success criteria to capture this spatial and temporal variability.
If project outcomes do not meet the desired expectations, adaptive management actions will be
considered and selected remedies implemented.

5.2  Decision-Making Framework

Until initial success criteria have been met, adaptive management measures will be the responsibility of
the USACE. Once initial success has been achieved, the State of Louisiana acting through the CPRA, will
be responsible for adaptive management measures through project year 50.

As described in the MSP Operations Plan, USACE and CPRA will establish, assemble, and
utilize the MIT comprised of federal, state, and local agencies, tto manage the operation and
adaptive management of the project. . This could include decisions on the operational
management plan for the structure, procedures for test operations of the structure, emergency
shutdown procedures, and such other operational concerns deemed appropriate. The MIT will
consider the recommendations of the Maurepas Technical Advisory Group, comments by state
and federal agencies, stakeholders, and the public, and rely on project monitoring data and other
relevant information, as appropriate. The MIT will consist of members with varied backgrounds
and interests with respect to the diversion structure operations. The committee will be led by
USACE and CPRA, who will determine committee membership to potentially include but not be
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limited to federal, state and local agencies and officials, landowners, not-for-profits, non-
governmental agencies, and resource users.

Varying levels of approval may be required to implement any adaptive management actions.
Specific governance with respect to adaptive management of this project will be affected by the
source of project construction, operations, monitoring, and adaptive management funds. At this
time, known entities that will be involved in governance are CPRA, USACE, Pontchartrain
Levee District, LDWF, private landowners and parish representatives.

5.3 Potential Triggers for Adaptive Management Action

The need for adaptive management actions will be identified based on monitoring data and
associated assessments. Many circumstances may trigger the need for adaptive management
action(s), primarily associated with not attaining one or more success criteria. While attaining all
success criteria is the goal of this mitigation project, the benefit of meeting one success criterion
will always be assessed in relation to meeting other success criteria. Improving the health of the
Maurepas Swamp and meeting required mitigation success criteria, as well as maintaining the
health of the surrounding environment, will always be of primary importance and will guide
diversion operations. Some of the triggers for adaptive management may include, but not be
limited to:

One or more monitoring success criteria metrics are not attained
Hydrologic connectivity between the river and swamp is not adequately achieved
Conveyance channel is eroding or clogging
Hydrology is altered in the project area due to siltation, erosion, or invasive species
Project area, project infrastructure and/or project operations are impacted by severe weather
events (flooding, structural damage from wind, etc.)
Diversion operations result in water level exceeding expectations
Excess nitrate from the diversion is causing eutrophication
Salinity increases above 0.8 ppt outside of the planned operations schedule
Mortality increases and/or growth is reduced for non-target woody species
0. Monitoring plan does not effectively assess the success criteria (station number and locations
are sufficient, analyses are inappropriate, monitoring frequency is not adequate)
11. Invasive species increase or are introduced in the project area
12. Future climate change trajectories or projections affect swamp conditions (e.g., subsidence,
sea level rise, flood events, drought, growing season lengths, etc.)
13. River conditions change
14. River hydrographs and swamp conditions impact timing and duration of operation during the
growing season
15. Pollution or oil/contaminant spills in the river or vicinity of project area
16. Existing or future projects cause unexpected interactions with the MSP
17. Landowner exhibits concerns
18. Diversion infrastructure is damaged or inefficient
19. Challenges are identified with wildlife species (e.g., impingement, entrainment, entrapment,
etc.)

Nk W=

= 0 0~

5.4 Potential Adaptive Management Actions



If the project is not meeting all of the defined success criteria targets, specific adaptive
management actions, as detailed below, may be identified, recommended, and implemented.
These recommendations could be made by state and federal agencies or variety of entities
including but not limited to local entities, landowners, non-governmental organizations, not-for-
profit organizations, and others. Should the proposed adaptive management actions have ground
disturbing or ground clearance components, these actions will be evaluated for their potential to
affect historic properties, following the provisions of the executed BBA 18 Mitigation PA (see
section 5.6 for more discussion).

The primary means of adaptively managing this project will involve adjustments to the operation
of the diversion structure, as outlined in the MSP Operations Plan. This Operations Plan will be
strengthened by the Adaptive Management plan to address situations that may adversely affect
compensatory mitigation. Operational adjustments may be needed due to a variety of factors,
including Mississippi River conditions, seasonal environmental trends, and weather patterns. In
addition, operations will need to be flexible to meet the needs of the project area, including the
potential for low water periods to promote seedling establishment and maximize nutrient uptake.
Operational changes may be made to the timing, flow rate, duration, and frequency of operations.

In addition to changing operational regimes, the most inexpensive, expeditious, and least
complicated adaptive management action is to expand the original mitigation project footprint.
As described in the project description and objectives of the MSP Mitigation Plan, the mitigation
project area is currently limited to the size required to provide the WSLP project with 1,000
AAHUs of forested swamp habitat enhancement. However, the projected benefit area extends
beyond the mitigation footprint into a much larger area of the Maurepas Swamp; therefore, the
potential exists to expand the original mitigation footprint to capture additional AAHUs, if
needed. Figure 2, taken from FTN and Associates modeling report (2021), clearly shows the
large extent of the area that is projected to be reached by river water. Figure 3, taken from FTN
and Associates modeling report (2021), shows the large extent that has increased levels of Total
Nitrogen (TN) and Total Phosphorus (TP). Expanding the MSP project area could be a
component of a larger adaptive management response should a portion of the original mitigation
footprint not meet defined success criteria. If the footprint is expanded additional monitoring and
associated costs would need to be incorporated.



Figure 2. Predicted water surface elevation contours at the end 20 days under operational
regimes ranging from 250-2000 cfs (taken from FTN and Associates, LTD Hydraulic and Water
Quality Modeling of Proposed River Reintroduction into Maurepas Swamp (PO-0029) report,
Figure C-5, 2021.)



Figure 3. Predicted TN and TP concentrations at the end of 10 and 20 days of 2000 cfs
operations (taken from FTN and Associates, LTD Hydraulic and Water Quality Modeling of
Proposed River Reintroduction into Maurepas Swamp (PO-0029) report, Figure C-10, 2021.)

Another adaptive management action that could be implemented is purchasing swamp habitat
mitigation credits. Success criteria are more likely to be met in the primary benefit area, as
define by the project WVA. The secondary benefit area is 2836 acres and 401.14 AAHU .
Should criteria not be met in the secondary benefit area, an adaptive management option that
could be implemented is the purchase of swamp credits. Based on a cost of $54,000 per acre of
swamp habitat and 0.46 AAHU per acre, purchasing credits for the entire secondary benefit area
would cost approximately $47,073,913. Based on modeling results and monitoring data, it is
highly unlikely that no benefits will be realized in the secondary benefit area. Therefore, it is
assumed that credits may need to be purchased for 50% of the secondary benefit area, which
would cost approximately $23,536,957.

In addition to changing operational regimes, other potential adaptive management measures may
be needed. These features could include additional spoil bank gapping, water control structures
(i.e. weirs), or cuts in railroad embankments to assist with establishing the desired hydrology and
meeting the success criteria targets. The purpose of the weirs is to increase retention time of the
diverted fresh water within the swamp. It is possible that after operation of the diversion,
additional weirs may be needed to optimize diversion operations and hydrology within the
swamp. Embankment cuts in prominent high elevation man-made features, in particular
abandoned railroad embankments and canal spoil banks, are a component of the project. It is
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possible that after operation of the diversion reveals where water flow through the swamp is
impeded, additional embankment cuts may be needed to optimize diversion operations and
improve hydrologic efficiency within the swamp.

Should more benefits be needed, the preferred adaptive management actions are modifying
operations, expanding the project area, or purchasing mitigation credits. However, another
action could potentially include location-targeted vegetative plantings to assist with the
development of the desired vegetative community. However, this method is not preferred for
several reasons: (1) Site hydrologic conditions would need to be monitored post operations to
assess the best location for plantings to maximize survivability, and (23) the number, density,
species, and size of trees potentially planted would be highly dependent on site conditions. For
these reasons, plantings are included as a potential adaptive management action, but no costs are
estimated.

Throughout the project life, extreme weather events such as storms and droughts, external
environmental contamination, and acute biologic hazards (eg fish kills, algal blooms, invasive
species, etc.) may require additional monitoring beyond the routinely scheduled monitoring to
meet success criteria. In addition, if increasing the mitigation project area is implemented as an
adaptive management action, additional monitoring will be needed in this area. For these
reasons, CRASH (Contingent, Rapid Assessment of Status of Habitat) monitoring is budgeted
throughout the project life.

Should aquatic invasive plant species density or location cause significant impacts to outfall
flows reaching the target areas or prove to be detrimental to achieving success as indicated by
success criteria metrics (such as DO), management actions may be considered. These could
include biological control (such as salvinia weevils), chemical control (spraying with herbicides),
mechanical control (physical removal by cutting or raking), or potentially using pulses of flow to
flush the channels. Apple snail populations could potentially be managed by targeted flooding of
the egg masses. Should nutria damage to levee or channel embankments threaten the integrity of
the infrastructure, additional targeted control measures (exclusion, trapping, or shooting) could
be considered. Also, a reassessment of the suitability of the success criteria and monitoring plan
may be warranted.

55 Invasive Species

Invasive species of greatest concern to the project were determined through an initial review and
evaluation of the many studies on the status of invasive species in the Maurepas Swamp and
throughout coastal Louisiana, which was followed by project-specific evaluations and
discussions among stakeholders, including CPRA, USFWS, LDWF, and USACE. The invasive
species of greatest concern to the MSP are floating aquatic plants (water hyacinth (Eichhornia
crassipes), common salvinia (Salvinia minima), alligatorweed (Alternanthera philoxeroides), and
crested floating heart (Nymphoides cristata)) that may negatively impact the MSP’s success by
affecting water quality parameters (such as dissolved oxygen) or functionality by impeding the
flow of introduced river water. While not tied directly to Project success criteria, these invasive
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species may also outcompete or adversely affect native species, thereby degrading the swamp
ecosystem that the Project intends to benefit.

It is possible that introduction of nutrient-rich river water may increase the growth rate of
floating aquatic plants, but the swamp forest is expected to uptake a substantial percentage of
available nutrients prior to reaching the main waterways. Most of these plants tend to be more
problematic in stagnant water, as indicated by their current distributions.

In addition to the aquatic invasive plants identified above, apple snails (Pomacea maculata) have
been identified as a nearly ubiquitous invasive species in the Maurepas swamp. Apple snails have
been noted to consume large quantities of aquatic vegetation, both native and invasive, but the
impact of the diversion on their growth and spread is unknown. Potentially, if the diversion raises
water levels enough to flood their egg masses laid above the water line, it is possible that the
diversion-related water level increases could retard snail reproduction (Ronny Paille, personal
communication). Fluctuating water levels through regular and/or seasonal diversion operations
could increase the likelihood that the MSP would provide benefits related to apple snail control.
There is no known effective eradication method for apple snails other than killing the egg masses.

As previously mentioned, nutria (Myocastor coypus) could damage the guide levees or other
Project structure embankments by burrowing into them, potentially causing erosion. If conditions
allow for germination of baldcypress or water tupelo seedlings, they would be vulnerable to
nutria herbivory, preventing regeneration.

Additionally, terrestrial invasive plant species (e.g., Chinese tallow (Triadica sebifera), Chinese
privet (Ligustrum sinense), etc.) could colonize these Project features; however, routine
maintenance would likely prevent their establishment. The spoil banks and abandoned railroad
embankments in the Project area are already dominated by Chinese tallow and other terrestrial
invasive plants which are not expected to establish in the swamp or impact the forest’s integrity.

Zebra mussels (Dreissena polymorpha) are present in the Mississippi River and could be
introduced into the Project area by the MSP. The main concern would be their ability to attach to
and impact the structural components of the Project. However, the species is not considered a
primary threat to ecosystem function compared to other invasive species discussed above.

Due to numerous portals and pathways of potential introduction of new invasive species to the
project area, there is potential for additional, new invasive species to impact the project
effectiveness. Early detection through existing monitoring efforts (project-specific and existing
LDWF program) could trigger adaptive management actions, if warranted.

It is generally acknowledged that the eradication of any of these invasive species already widely
distributed within the Project area is not realistic. Constraints to eradication include the following:
how well established they already are in the Project area and throughout Louisiana; the
unlikelihood that eradication is feasible given the costs required and past effectiveness of such
efforts; and how easily these invasive species could be reintroduced from other areas. However, the
MSP is committed to managing invasive species as threats to Project facilities and benefits arise.
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There are no monitoring success criteria proposed specifically for invasive species management
because no planting component is included in the mitigation plan, and invasive species control is
not a feature of the Project. However, any potential impacts by invasive aquatic plants to
dissolved oxygen—one of the key water quality metrics that will be monitored for the Project—
would be addressed should that water quality metric’s target not be met.

Overstory surveys to assess the forest integrity success criteria include a documentation of all
overstory species at sites, including any invasive species. Additionally, annual herbaceous surveys
conducted at CRMS sites in the project area, and herbaceous surveys conducted at a lesser
frequency at a subset of project-specific sites for PO-0029 monitoring, will document the presence
of invasive species present in those layers. Contractors will frequently be in the MSP area to collect
data, as will agency representatives for site inspections and to assist with monitoring. During these
monitoring and operations field trips, a qualitative assessment of invasive species can be
documented, which can be followed by a site visit to specifically assess their presence, extent, and
need for adaptive management.

After monitoring data are collected/managed, assessments will determine ecosystem responses to
the Project and will determine if there is a need for any adaptive management actions to manage
invasive species. Monitoring for structural integrity and function of the Project will be
conducted. If USACE or CPRA, in coordination with the LDWF, determine any such species
are hindering the attainment of mitigation success and/or causing negative impacts within the
project area that did not exist prior to, or have been greatly exacerbated since, the start of project
operations, then appropriate measures to control invasive and/or nuisance species will be
initiated.

Managing invasive species is usually conducted through chemical, physical, or biological
methods. Potential adaptive management actions to control invasive aquatic floating plant
species include herbicide spraying and mechanical removal. Herbicide spraying would likely be
contracted to Louisiana Department of Wildlife and Fisheries (LDWF) since they are the primary
landowner and currently spray in the area.

Because common salvinia is thriving in the Maurepas Swamp year round, salvinia weevils could
be a valuable biological tool for control. If successful, the weevils would not only benefit Blind
River, but also recreational activities on Maurepas Swamp. Attempts could be made to transplant
weevil-infested common salvinia from the Blind River site to appropriate sites in Maurepas
Swamp.

If nutria are noted to cause excessive damage to the project area, USACE and CPRA could work
with LDWF and their Coast-wide Nutria Control Program to potentially increase bounties or
implement other options.

5.6 Cultural Resources

Identified resources of concern. Cultural Resources of greatest concern to the MSP were
determined through an initial evaluation of the many studies conducted in the MSP project area
and impact area documenting the location and National Register of Historic Places status of
recorded cultural resources including archaeological sites, cemeteries, and historic standing
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structures, and discussed in this SEIS. These data were shared with consulting parties, including
the Alabama Coushatta Tribe of Texas, Chitimacha Tribe of Louisiana, Choctaw Nation of
Oklahoma, Coushatta Tribe of Louisiana, Jena Band of Choctaw Indians, Mississippi Band of
Choctaw Indians, Muscogee (Creek) Nation, Seminole Nation of Oklahoma, Tunica-Biloxi Tribe
of Louisiana, Louisiana State Historic Preservation Office (SHPO), and the Advisory Council of
Historic Places (ACHP). Additional identification strategies are planned to document
unrecorded properties within the MSP project and impact areas, which will also be coordinated
and consulted upon with the same parties. Currently, cultural resources of concern within the
MSP impact area are: four (4) prehistoric shell middens (16ANS, 16LV73, 16L.V24, 16SJB4), 2
possible watercrafts/shipwrecks (16LV74, 165SJ72), one (1) railroad bridge (16SJ72), and the
Amite River Diversion Canal (16LV103); two (2) cemeteries, 16SJ58 and 16SJ61, both dating
back to the Civil War.

Adaptive Management Actions of potential impact. While most actions proposed to respond to
the triggers for Adaptive Management Action, would not have the potential to affect historic
properties, a few, such as additional spoil bank gapping, water control structures (ie weirs), or
cuts in railroad embankments to assist with establishing the desired hydrology, and targeted
vegetative plantings, which may require access routes and ground work, have the potential to
affect archeological deposits in the action areas.

Actions to assure that cultural resources are taken into account. To address these potential
impacts, the provisions of the Programmatic Agreement Among the U.S. Army Corps of
Engineers, New Orleans District; Amite River Basin Commission; East Baton Rouge Parish;
Louisiana Coastal Protection and Restoration Authority; Louisiana Department of
Transportation and Development; Pontchartrain Levee District; Louisiana State Historic
Preservation Officer of the Department of Culture, Recreation & Tourism; and Choctaw Nation
of Oklahoma; Regarding the Bipartisan Budget Act of 2018 Compensatory Habitat Mitigation
Program for the Comite River Diversion, East Baton Rouge Parish Watershed Flood Risk
Management, and West Shore Lake Pontchartrain Hurricane and Storm Damage Risk Reduction
Projects In Louisiana (BBA 18 Habitat Mitigation PA) shall be implemented. The most relevant
provision would be, Stipulation III A. Changes to an Approved Scope of Work, which outlines
project review steps to be taken when project actions change following survey and
determinations of effect.

6. Long-term Protection and Maintenance

Long-term management of the MSA-2 will be the responsibility of CPRA through the project’s
50-year post-construction life. As stated in the Maintenance Plan, an MIT will be established
prior to the end of project construction for decision-making for diversion structure operation and
adaptive management actions. Per the PO-0029 Operations, Maintenance, Monitoring, and
Adaptive Management (OMMAM) Plan (Buras et al 2018) delivered to the USACE in October
2018, costs for operations, maintenance, monitoring, and adaptive management have been
estimated for the life of the project. Cost estimates will likely increase from 2018 levels and due
to additional monitoring required for the MSP. CPRA has planned and budgeted for these long-
term management needs for the project based on the agency’s future budget projections.
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7. Funding

Funding is an important component of the planning and potential implementation of adaptive
management. Over the 50 year project life, it is possible that implementing adaptive management
measures could cost a total of approximately $40,535,852.63 (see Table 2). Costs are included
for construction of a total of three additional weirs, to be constructed and budgeted at years 5,
15, and 35 at a total cost of $832,881.61. Costs are included for additional embankment cuts at
years 2, 4, 10, 20, 30, and 40 at a total cost of approximately $1,888,956.94. Costs for adaptive
management construction features (weirs, gapping) were estimated by taking the Engineer’s
Opinion of Probable Construction Cost and projecting into the future using an annual inflation
rate.

Purchasing swamp mitigation credits for 50% of the secondary benefit area costs approximately
$23,536,957, based on a cost of $54,000 per acre of swamp habitat and 0.46 AAHU per acre
(costs provided by USACE MVN). CPRA is also budgeting $30,000 per year for invasive
species management (estimated as $3,000 per day for 10 events) for a total estimated cost of
$1,500,000. CRASH (Contingent, Rapid Assessment of Status of Habitat) monitoring is
budgeted at years 5, 10, 20, 30, 40, and 50 for a total cost of approximately $ 12,777,057.56.
The State, led by CPRA, has planned for this level of future funding for MSP adaptive
management actions, as well as for continued operations, maintenance, and monitoring, to
provide assurances that the project and its benefits are protected in perpetuity.
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Attachment A

Summary Table of Mitigation Monitoring Success Criteria (from Hurst and Berkowitz, 2021).

Mitigation Monitoring Performance Initial Success Criteria Monitoring Targets Intermediate a
Success Criteria Metric (USACE) Criteria Moni
Maintain or increase the mean growth rate of Achieve a 1.9-2.53
: : growth rate of bald
Basal Area baldcypress and water tupelo in the project area, o o
. = 75% of monitoris
Increment as compared to the mean baseline growth rate
B o ) . area, as compared f
(m*/ha/yr) for the same species in the project area prior to
T : rate for the same s
_ the start of diversion operations. . h £
Enhance Forest Integrity prior to the start o
Maintain or increase the mean basal area of
baldcypress and water tupelo in the project area,
Ba;s,al Area as compared to the basal area for the same None
(m*/ha) species in the year prior to the start of diversion
operations.
Attain a 2X increase in nitrate relative to baseline
concentration at > 75% of stations during .
= > mg/L
Nitrate (mg/L) diversion operations. If baseline concentration is Attam = 0.'45
<0.1 mg/L nitrate, the success criteria limit is > in the project area
Improve Water Quality A . ’ -
P 0.2 mg/L nitrate.
Dissolved Oxygen | Attain > 2 mg/L DO at = 75% of stations inthe | Attain> 4 mg/T. D¢
(mg/L) project area during diversion operations. project area during
Demonstrate that diversion operations have
increased sediment delivery and retention in
Sediment the project area.
Delivery and Demonstrate that sediment depositi i None
. ) position during
Increase Sediment | Retention diversion operations has increased the inorganic
Accumulation _and Soil content of surface sediment in the project area as
Surface Elevation compared to baseline conditions.
Wetland Soil Demonstrate an adk
Surface Elevation | None increase in the rate
Change change at = 75% o
Maintain Salinity Sur.fa.ce Water Mau.ltau_l surfac.e water salmny at < 0.8 ppt during diversion operati
Salinity (ppt) monitoring stations in the project area.
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ATTACHMENT 4

PHYSIOLOGIC AND BIOLOGIC
COMPONENTS OF AQUATIC HABITAT



Maurepas Diversion Biological Assessment Aquatic Features

# of Data Points, # of Data Points, # of Data Points, # of Data Points, # of Data Points, Dissolved | # of Data Points, Specific Points, Date # of Data Points,
Source Date Range, Date Range, Turbidity Date Range, Date Range, Temp Date Range, Oxygen Date Range, Conductance Range, Salinity Date Range,
Body of Water | Organization Site Name Coordinates Reference site Depth (ft)| Collection Length | Current ft*3/s | Collection Length (FNU) Collection Length pH | Collection Length (C) Collection Length (mg/L) Collection Length (uS/cm) Collection ppt Collection Length
Maurepas
Swamp No Data Found X X X X X X X X
USGS 07374000 5 annual averages, 5 annual 4 annual averages, 3 annual
Mississippi River at Baton (3312351:)89' https://waterdata.usgs.gov/nwis/invent JAN10-DEC14, 5 averages, JAN16- 2 annual averages, 11, 13,18, 19, ~4 3 annual averages, averages, 13, 2 annual averages,
MSR USGS Rouge, LA ory?site_no=07374000 20.27 |years 700,360 DEC20, 5 years X 18, 19, ~2 years X 18.17 |years 8.33 13, 18, 19, ~3 years 368.8 18, 19,~3 0.2 |18, 19,~2 years
Bayou Secret No Data Found X X X X X X X X
3947 - Bourgeois Canal  |(-90-677219, |15/ /waterdata.deg.louisiana.gov/Sit 5, JAN10-MAY10, 5, JAN10-MAY10,
Bourgeois Canal [LDEQ north of Gramercy 30.153098)  |o5/3947 9.84 |~0.5years X 6.38  [~0.5years 6.66 |1, MAY10 27.35 |1, MAY10 295 |1, MAY10 365.4 |1, MAY10 0.18 |1, MAY10
https://dashboard.waterdata.usgs.gov/ 5 annual averages, 5 annual averages, 5 annual 5 annual averages,
(-90.630833, |api/gwis/2.0/service/site?agencyCode= JAN16-DEC20, 5 JAN13-DEC17, 5 averages, JAN16-DEC20, 5
Hope Canal (1) |USGS Crms5373-HO1-Rt 30.100556) [USGS&siteNumber=300602090375100&| 1.811 |years X X X 20.6 |years X 291 JAN16-DEC20, | 0.148 |[years
121, NOV17-
(-90.641134, 24, NOV17-0CT19, 2 121, NOV17-0CT19, 121, NOV17-0CT19, 121, NOV17-0CT19, 0OCT19, 2 121, NOV17-0CT19,
Hope Canal (2) |CPRA SWMP0205 30.128742) |Excel SWAMP Station 201-205 5.85 |years X 4.87 2 years X 20.25 (2 years 2.76 2 years 241.65 years 0.114 (2 years
1102 - Blind River (at Lake (-90.597996 24, OCT13-
Maurepas) Southeast of 30.20706) ’ |https://waterdata.deg.louisiana.gov/Col 23, OCT13-SEP18, ~5 24, OCT13-SEP18, 24, OCT13-SEP18, ~5 24, OCT13-SEP18, SEP18, ~5 24, OCT13-SEP18,
Blind River (1) |LDEQ French Settlement, ' lection Data/WQ1958001/1102 X X 21.07 |years 7.01 [~5years 21.76 |years 5.82 ~5 years 226.39 years 0.11 [~5years
261, NOV17-
SWMP0202 (33(;1627;;;0' 24, NOV17-0CT19, 2 261, NOV17-0OCT19, 261, NOV17-0OCT19, 261, NOV17-0CT19, 0OCT19, 2 261, NOV17-0CT19,
Blind River (2) [CPRA Excel SWAMP Station 201-205 20.86 |years X 9.98 2 years X 22.07 |2 years 4.22 2 years 180.05 years 0.084 |2 years
4471 - Lake Maurepas (-90.558067 N
Southeast of Maurepas, ) ’ |https://waterdata.deq.louisiana.gov/Col 24, OCT13-SEP18, 5 24, OCT13-SEP18, 24, OCT13-SEP18, 5 24, OCT13-SEP18, 5 24, OCT13- 24, OCT13-SEP18, 5
Lake Maurepas |[LDEQ Louisiana 30.203133) lection Data/WQ1958001/4471 X X 21.87 |years 7.22 |5years 21.7 |years 6.62 years 367.65 SEP18, 5years| 0.18 |years

Nutrient data were not available at the sample locations



https://waterdata.usgs.gov/nwis/inventory?site_no=07374000
https://waterdata.usgs.gov/nwis/inventory?site_no=07374000
https://waterdata.deq.louisiana.gov/Sites/3947
https://waterdata.deq.louisiana.gov/Sites/3947
https://dashboard.waterdata.usgs.gov/api/gwis/2.0/service/site?agencyCode=USGS&siteNumber=300602090375100&open=63480
https://dashboard.waterdata.usgs.gov/api/gwis/2.0/service/site?agencyCode=USGS&siteNumber=300602090375100&open=63480
https://dashboard.waterdata.usgs.gov/api/gwis/2.0/service/site?agencyCode=USGS&siteNumber=300602090375100&open=63480
https://waterdata.deq.louisiana.gov/Collection_Data/WQ1958001/1102
https://waterdata.deq.louisiana.gov/Collection_Data/WQ1958001/1102
https://waterdata.deq.louisiana.gov/Collection_Data/WQ1958001/4471
https://waterdata.deq.louisiana.gov/Collection_Data/WQ1958001/4471
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1.0 INTRODUCTION

Section 7(a)(2) of the Endangered Species Act (ESA) of 1973, as amended, requires that “Each Federal
agency shall, in consultation with and with the assistance of the secretary, insure that any action authorized,
funded, or carried out by such agency....Is not likely to jeopardize the continued existence of any endangered
species or threatened species or result in the destruction or adverse modification of habitat of such species...”

This Biological Assessment (BA) provides the information required pursuant to the ESA and
implementing regulations 50 Code of Federal Regulations (CFR) 402.05 (Emergencies) and 50 CFR 402.14
(Formal Consultation), to comply with the ESA. Additional legal authorities include the National
Environmental Policy Act (NEPA) of 1969, 42 United States Code (USC) section 4321, et seq.; the Fish and
Wildlife Conservation Act of 1958 (PL 85-624; 16 USC 661 et seq.); the Marine Mammal Protection Act of
1972; and the Migratory Bird Treaty Act of 1918. This BA is submitted to the U.S. Fish and Wildlife Service
(USFWS) and the National Marine Fisheries Service (NMFS) by the U.S. Army Corps of Engineers, New
Orleans District (CEMVN) to initiate formal consultation regarding impacts to threatened and endangered
species from the 2019 emergency operation of the Bonnet Carré Spillway (BCS). This BA is promulgated in
accordance with Section 7 (Interagency Consultation) of the ESA.

2.0 THREATENED AND ENDANGERED SPECIES

There are 12 animal species, under the jurisdiction of the USFWS and/or the NMFS, presently classified
as threatened or endangered that may be found within the action area (Table 1), as discussed in Section 6.0.
The USFWS and NMFS share jurisdictional responsibility for sea turtles and the Gulf sturgeon.

2.1 “No Effect” on Listed Species:

1. The piping plover (Charadrius melodus) and red knot (Calidris canutus rufa) occupy non-vegetated
intertidal habitat typical of coastal shores and barrier islands and can be found within the action area.
The inland location of the BCS results in slightly reduced salinities and increased turbidity in
portions of the Lake Pontchartrain basin where piping plover and red knot habitat may be found.
These temporary reductions in salinity levels and increased turbidity levels would have “no effect”
on the piping plover and red knot or their prey species.

2. The giant manta ray (Manta birostris) is the world’s largest ray with a wingspan of up to 29 feet.
They are filter feeders and eat large quantities of zooplankton. Giant manta rays are slow-growing,
migratory animals with small, highly fragmented populations that are sparsely distributed across the
world. The main threat to the giant manta ray is commercial fishing, with the species both targeted
and caught as bycatch in a number of global fisheries throughout its range. The action area
considered for this assessment, as discussed in Section 6.0, is not preferred habitat for giant manta
ray. They are migratory filter feeders and will generally go where their food is plentiful. The
proposed action would have “no effect” to this species.

3. No documented effects to sea turtles from previous BCS events or openings exist. Sea turtles can
tolerate short term decreases in salinity and are highly mobile. In the past, CEMVN has
appropriately determined that previous BCS operations had “no effect” on sea turtles or their critical
habitat. However, the 2019 operation was the longest on record and extended well into the summer
months. As a result, CEMVN can only assert the 2019 operation had “no effect” on the hawksbill
and leatherback sea turtles.



a. The hawksbill (Eretmochelys imbricata) is a small sea turtle, generally spending most of its life
in tropical waters such as the warmer portions of the Atlantic Ocean, Gulf of Mexico, and
Caribbean Sea. Hawksbills frequent rocky areas, coral reefs, shallow coastal areas, lagoons,
narrow creeks, and passes. Nesting may occur on almost any undisturbed deep-sand beach in the
tropics—in North America, the Caribbean coast of Mexico is a major nesting area. In the
continental United States, nesting sites are restricted to Florida where nesting is sporadic at best.
Further, the action area is not preferred foraging habitat for this species. It is unlikely that the
hawksbill frequents the action area considered for the 2019 BCS operation. Mississippi Sea
Turtle Stranding data did not identify any mortalities for this species during the 2019 BCS
operational period. Therefore, “no effect” to hawksbill occurred from the 2019 operation.

b. The leatherback sea turtle (Dermochelys coriacea) is the largest, deepest diving, and most
migratory and wide ranging of all the sea turtles. Leatherbacks are mainly pelagic, inhabiting the
open ocean and seldom entering coastal waters except for nesting purposes. Nesting in the
United States is mainly confined to the Florida coast. Further, the action area is not preferred
foraging habitat for this species. It is unlikely that the leatherback frequents the action area
considered for the 2019 BCS operation. Mississippi Sea Turtle Stranding data did not identify
any mortalities for this species during the 2019 BCS operational period. Therefore, “no effect” to
leatherback occurred from the 2019 operation.

c. Potential effects to other sea turtles will be discussed in detail below.

4. Due to the “no effect” determination, no additional evaluation of these species will be presented in
this BA.

2.2 Direct Effects to Listed Species:

The species directly affected during the 2019 operation of the BCS were the pallid sturgeon
(Scaphirhynchus albus), shovelnose sturgeon (Scaphirhynchus platorynchus), and Atlantic (Gulf) sturgeon
(Acipenser oxyrinchus desotoi). Therefore, a determination of “may affect, likely to adversely affect” was made
for those three species of sturgeon. Sections 8 and 9 below provide greater detail about these species and the
effects of the BCS operation on these species. Based in part on a 2009 Benthic Report (Ray, 2009), CEMVN
has made a no adverse modification determination for Gulf sturgeon critical habitat within the action area
considered for this assessment.

2.3 Indirect Effects to Listed Species:

Indirect effects to listed species were considered for: West Indian manatee (Trichechus manatus); green
sea turtle (Chelonia mydas); Kemp’s Ridley sea turtle (Lepidochelys kempii); and loggerhead sea turtle (Caretta
caretta). CEMVN made a determination that the 2019 BCS operation “may effect, but not likely to adversely
affect” these species. Sections 8 and 9 below provide greater detail about these species and the effects of the
BCS operation on these species.

With the submittal of this BA, CEMVN wishes to finalize formal consultation with the USFWS and
NMEFS on the 2019 emergency operation on the species specific effect determinations found in Table 1 below.
All other species managed by NMFS were determined to be located outside the action area considered for the
2019 BCS operation.



Table 1. Threatened (T) and Endangered (E) Species potentially in the action area.

Effect Managed By:
Determination USFWS or
State NMFS Within
Common Name Scientific name Federal Status Status Action Area
May Affect, not Both
Acipenser oxyrinchus likely to adversely
Gulf Sturgeon desotoi T; Critical Habitat | T affect
May Affect likely USFWS
Pallid Sturgeon Scaphirhynchus albus | E to adversely affect
Scaphirhynchus May Affect USFWS
Shovelnose Sturgeon | platorynchus T; SOA
May Affect, not NMFS
likely to adversely
Green sea turtle Chelonia mydas T T affect
Eretmochelys No Effect NMFS
Hawksbill sea turtle imbricata E E
May Affect, not NMFS
Kemp’s ridley sea likely to adversely
turtle Lepidochelys kempii E E affect
Leatherback sea No Effect NMFS
turtle Dermochelys coriacea | E E

May Affect, not NMFS
likely to adversely

Loggerhead sea turtle | Caretta T T affect

Piping plover Charadrius melodus T; Critical Habitat | T No Effect USFWS

Red Knot Calidris canutus rufa T; Critical Habitat | T No Effect USFWS
May Affect, not USFWS
likely to adversely

West Indian manatee | Trichechus manatus T T affect

Laterallus jamaicensis No Effect USFWS
Eastern black rail SSp. T (Proposed)
Giant manta ray Manta birostris T No Effect NMFS

Source: United States Fish and Wildlife Service (USFWS; July 2020).
(P = protected; T = Threatened; E = Endangered)
NMEFS (July 2020)

3.0 CANDIDATE SPECIES

The eastern black rail (Laterallus jamaicensis ssp.) is a wetland dependent bird requiring dense
emergent cover and extremely shallow water depths (< 6 cm) over a portion of the wetland-upland interface to
support its resource needs. Birds are found in a variety of salt, brackish, and freshwater marsh habitats that can
be tidally or non-tidally influenced. In Louisiana, occurrences have been documented in high brackish marsh
and presence is highly correlated with gulf cordgrass (Spartina spartinae) and often interspersed with shrubs
such as marsh elder (Iva frutescens) or saltbush (Baccharis hamilifolia). The high marsh is only inundated
during extreme high tide events. The inland location of the BCS restricts impacts to eastern black rail habitat
to slightly reduced salinities and increased turbidity in portions of the Lake Pontchartrain basin. These
temporary reductions in salinity levels and increased turbidity levels would have “no effect” on the eastern black
rail or their prey species. No other candidate species are listed in the area.



4.0 CRITICAL HABITAT

Critical habitat for the Gulf sturgeon, the piping plover, and the red knot has been designated within the
vicinity of the action area. Gulf sturgeon critical habitat (Unit 8) has been designated in Lake Pontchartrain,
Lake St. Catherine, The Rigolets, Little Lake, Lake Borgne, and the Mississippi Sound. Piping plover and red
knot critical habitat unit (LA-7) has been designated in the Breton Islands and Chandeleur Island chain (outside
of the action area considered for this assessment). No adverse impacts to critical habitat occurred during the
2019 operation of the BCS.

5.0 PREVIOUS CONSULTATION

A 1991 consultation on the operation and maintenance activities within the CEMVN’s portion of the
Mississippi River did not include the effects of opening the BCS on pallid sturgeon. In 1997, the BCS was
opened for 31 days. At the time of the previous consultation and opening of the BCS, pallid sturgeon were
thought to be rare to infrequently found in lower reaches of the river where the spillway is located.
Additionally, pallid sturgeon were believed to be confined to the main channel and side slopes, and not
normally found in the flooded riverbanks during high water periods. Previous consultations on the effects of
operating the BCS have not included the pallid sturgeon.

Subsequent to the 1991 consultation and 1997 operation of the BCS, additional information has become
available that indicates pallid sturgeon are more abundant in the lower reaches of the lower Mississippi River
than previously believed. Four days prior to the 2008 operation of the BCS, Louisiana Department of Wildlife
and Fisheries (LDWF) personnel captured at least one pallid sturgeon in the flooded bank of the river adjacent
the BCS structure during one of their fisheries monitoring trips. This capture prompted the CEMVN to enter
into emergency consultation with the USFWS. On April 10, 2008, CEMVN notified the USFWS Lafayette,
Louisiana office via telephone that the BCS would be partially opened the following day. The telephone
conversation was followed-up with a letter from CEMVN to USFWS documenting the phone call. Pursuant to
emergency procedures, the USFWS and CEMVN entered into informal consultation; and the USFWS provided
CEMVN with conservation recommendations via FAX letter on April 11, 2008. Once water velocities within
the BCS became manageable, CEMVN tasked the Engineering Research and Development Center (ERDC) Fish
Ecology Team with conducting pallid sturgeon rescue and recovery efforts. Over the course of four weeks of
collecting, the ERDC team captured 14 pallid sturgeon and 41 shovelnose sturgeon within the outfall of the
BCS. CEMVN prepared a BA for the incidental take of the 14 pallid sturgeon and formal consultation with the
USFWS Lafayette office was completed on August 14, 2009.

At the time of the 2008 event, use of the flooded river batture by sturgeon had received little study.
Following the 2008 flood event, the CEMVN initiated a study aimed at filling in data gaps that exist regarding
sturgeon distribution and abundance in the lower Mississippi River. The CEMVN and the Mississippi Valley
Division funded ERDC to monitor potential entrainment of pallid sturgeon in existing diversions and provide
information to evaluate the risk of future entrainment. Objectives were to:

e Document and quantify sturgeon entrainment in existing diversions compared to adjacent river reaches.
e Estimate population size of pallid sturgeon in river reaches associated with diversions.

e Develop population viability models of pallid sturgeon to analyze impacts of entrainment-based “take”
by water diversions (ERDC-EL, 2013).

The ERDC estimated the spatial distribution and relative abundance of sturgeon in the lower 320 miles
(mi) (515 kilometers [km]) of the Mississippi River. An age-based population viability model of pallid
sturgeon was developed from the field data. The ERDC determined that entrainment during episodic diversions
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characteristic of the BCS reduced median local population size by 0-20% in 60 years (ERDC-EL, 2013).

ERDC continues to be at the forefront for expanding the biological understanding of the habitat preferences and
population size of sturgeon within the Mississippi River. In November 2016, ERDC collected two young-of-
year Scaphirhynchus sturgeon with a trawl in the lower Mississippi River, River Mile 33 in about 110 feet (ft)
(33.5 meters [m]) of water. This extends the occurrence of Scaphirhynchus from River Mile 85 (Caernarvon)
downstream 50 mi (80 km).

Since a known entrainment risk existed for the BCS in 2011, when flood fight monitoring indicated the
need to operate the BCS, CEMVN immediately initiated informal consultation with the USFWS Lafayette
office. On April 27,2011, CEMVN contacted the USFWS via telephone, to discuss the implications of a 2011
BCS opening on the pallid sturgeon and recently listed shovelnose sturgeon. During this conversation CEMVN
expressed its continued commitment to conducting retrieval efforts for sturgeon entrained through the BCS.
The CEMVN tasked ERDC with preparing a scope of work (SOW) for their retrieval efforts, and to determine
specific actions that will reduce or eliminate incidental take during future operations of the spillway. The
following five tasks were identified for this study.

Task 1: Recover pallid sturgeon entrained through the BCS.

Task 2: Evaluate movement of sturgeon in the spillway and into Lake Pontchartrain using sonic
telemetry.

Task 3: Assess fish community composition.

Task 4: Determine salinity tolerance of shovelnose sturgeon.

Task 5: Prepare report.

On May 5, 2011, it was determined that the operation of the BCS was necessary to prevent the loss of
life and property within the greater New Orleans area. The CEMVN sent a letter requesting the initiation of
emergency consultation for potential impacts to pallid sturgeon and the shovelnose sturgeon. Enclosed within
this letter was a copy of the SOW for ERDC efforts. The USFWS responded via letter on May 6, 2011
containing four conservation recommendations for the operation of the BCS. The conservation
recommendations were a rendition of the tasks identified during the April 27, 2011 conversation. The
conservation recommendations provided by the USFWS were:

1. Recover pallid sturgeon entrained through the BCS and return them to the river.
Tag and track (either actively and/or passively) shovelnose sturgeon (as a surrogate species for the pallid
sturgeon) with sonic transmitters to determine movement within and out of the spillway and, if possible,
relate those movements to environmental conditions.

3. Determine salinity tolerance of shovelnose as a means of possibly determining dispersal of pallid
sturgeon during spillway operation.

4. Provide a report documenting completion of the above recommendations.

On May 27, 2011 the USFWS provided their comments on the ERDC SOW provided on May 6, 2011.
The ERDC SOW was revised to incorporate the USFWS’s revisions. When the spillway became accessible by
the ERDC Fish Ecology Team, rescue and recovery operations were initiated.

On December 30, 2015, CEMVN requested the initiation of emergency consultation with the USFWS
via telephone regarding the potential for entrainment of sturgeon through the BCS.

On January 5, 2016, CEMVN initiated, via letter dated January 4, 2016, emergency consultation, under

Section 7 of the ESA of 1973, as amended for the Federally listed endangered pallid sturgeon and the
threatened, under the similarity of appearance provision, shovelnose sturgeon.
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The USFWS responded on January 6, 2016, and provided six conservation recommendations for
sturgeon that CEM VN could undertake to minimize the potential take of the species during the structures
operation.

The USACE initiated, via letter dated December 12, 2017, formal consultation with the Service on the
BCS 2011 and 2016 emergency operations including a Final BA for the emergency operations.

The Service provided the Biological Opinion (BO) on the 2011 and 2016 operations to USACE on June
18, 2018.

On March 2, 2018, USACE requested the initiation of emergency consultation, under Section 7 of the
ESA for the 2018 BCS Operation. On March 2, 2020, the USFWS received the USACE’s February 27, 2020, BA
regarding the emergency operation of the BCS in 2018 and its effects to federally listed species and their critical
habitats. On April 6, 2020, the Service provided confirmation to the USACE that all information had been received
and that the biological opinion would be issued no later than July 15, 2020. USFWS later requested a time extension
which was granted by USACE. The signed USFWS 2018 BO was received by USACE on August 26, 2020.

On February 25, 2019 CEMVN provided the USFWS notification of emergency action for Section 7
ESA consultation for the 2019 BCS operation. On February 26, 2019 the USFWS informed us to proceed with
the emergency work described in the notice. On May 7, 2019, the USFWS was also notified of the second
opening.

On February 25, 2019 CEMVN provided the NMFS notification of emergency action for Section 7 ESA
consultation for the 2019 BCS operation. On February 26, 2019, the NMFS informed us to proceed with the
emergency work described in the notice. On May 7, 2019, the NMFS was also notified of the second opening.
Previous consultation with NMFS has been limited as prior operations had “no effect” on NMFS managed
species. The 2019 operation was longer and extended further into the calendar year than has typically occurred.

6.0 LOCATION OF THE ACTION AREA

The BCS is located in St. Charles Parish, Louisiana, and protects New Orleans and other downstream
communities during major floods on the lower Mississippi River (Figures 1). For purposes of consultation under
ESA §7, the action area is defined as "all areas to be affected directly or indirectly by the Federal action and not
merely the immediate area involved in the action" (50 CFR § 402.02). The areas to be affected directly or
indirectly will vary based on the duration and flow associated with a particular spillway opening. There are
other sources of freshwater in the Lake Borgne/Mississippi Sound area, particularly during major flood events,
making it difficult to estimate the exact limits of any potential effects from operating the BCS. To ensure this
analysis captures all areas which could potentially be affected, the action area includes the BCS, Lake
Pontchartrain, Lake Borgne, portions of the Biloxi Marsh, and the Western Mississippi Sound (West of the
Gulfport Ship Channel). This determination was based on a combination of Hydrocoast maps (Lake
Pontchartrain Basin Foundation) showing salinity gradients during and shortly after operation of the BCS in
conjunction with USACE water quality monitoring.

7.0 DESCRIPTION OF THE ACTION

The BCS is located approximately 30 miles above New Orleans in St. Charles Parish, Louisiana.
Completed in 1936, the primary purpose of the project is to reduce the risk of floods to New Orleans and other
downstream communities from the Mississippi River by discharging excess floodwaters into Lake Pontchartrain
which has a hydrologic connection to the Mississippi Sound. After heavy rains in early 2019 increased
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Mississippi River stages, the U.S. Army Corps of Engineers determined operating BCS was required to reduce
the potential for loss of life and property from floodwaters on the lower Mississippi River. The BCS was
opened on February 27, 2019 with a peak discharge of 213,000 cfs (Table 2) in order to keep the volume of the
Mississippi River flows at New Orleans from exceeding 1.25 million cubic feet per second (cfs). The 1.25
million cfs flow continues down river until reaching the Gulf of Mexico. It is dispersed through various
channels, diversions and bayous into the local ecosystem. That volume of water is roughly five times that
released through the BCS in a maximum flow event (250,000 cfs). In the 2019 flood event, the river stages
remained high following the April 11, 2019 closure of the BCS until heavy rains across the valley prompted a
second opening of the BCS on May 10, 2019 with a peak discharge of 161,000 cfs (Table 3). The BCS
remained open until July 27, 2019. This was the first time in the project’s history that the BCS was opened
twice within a calendar year. This BA reviews the potential effects resulting from the 2019 operation to species
managed under the ESA.

Table 2: Spillway Opening Pace: 2019 First Opening

Day [Date Bays Opened Total Opened Discharge

1 Feb. 27 28 28 23,000 cfs

2 Feb. 28 20 48 37,000 cfs

3 Mar. 1 40 88 74,000 cfs

4 Mar. 2 20 108 91,000 cfs

5 Mar. 3 0 108 94,000 cfs

6 Mar. 4 40 148 138,000 cfs
7 Mar. 5 0 148 148,000 cfs
8 Mar. 6 0 148 148,000 cfs
9 Mar. 7 20 168 169,000 cfs
10 Mar. 8 20 188 187,000 cfs
11 Mar. 9 0 188 176,000 cfs
12 [Mar. 10 |10 198 197,000 cfs
13 [Mar. 11 8 206 198,000 cfs
14 [Mar.12 |0 206 196,000 cfs
15 Mar. 13 |0 206 202,000 cfs
16 Mar.14 |0 206 207,000 cfs
17 |Mar. 15 |10 196 207,000 cfs
18 Mar. 16 |0 196 207,000 cfs
19 Mar. 17 |0 196 199,000 cfs
20 [Mar.18 |0 196 207,000 cfs
21 [Mar.19 |0 196 213,000 cfs
22 [Mar.20 |0 196 210,000 cfs
23 Mar. 21 0 196 196,000 cfs
24  Mar.22 |0 196 194,000 cfs
25 Mar. 23 |0 196 184,000 cfs
26 Mar.24 |0 196 179,000 cfs
27 [Mar.25 |0 196 177,000 cfs
28 Mar. 26 |-20 176 158,000 cfs
29 [Mar.27 |24 152 135,000 cfs




30 [Mar.28 |17 135 131,000 cfs
31 Mar. 29 |0 135 131,000 cfs
32 Mar.30 |0 135 135,000 cfs
33 Mar. 31 0 135 133,000 cfs
34 |Arp. 1 0 135 135,000 cfs
35 |Arp.2 0 135 126,000 cfs
36 |Apr. 3 0 135 114,000 cfs
37 |Apr. 4 0 135 107,000 cfs
38 Apr. 5 0 135 105,000 cfs
39  |(Apr. 6 0 135 96,000 cfs
40  |Apr. 7 0 135 85,000 cfs
41 Apr. 8 -36 99 66,000 cfs
42 |Apr. 9 -47 52 38,000 cfs
43 |Apr. 10  |-34 18 11,000 cfs
44 |Apr. 11 -18 0 0 cfs
Table 3: Spillway Opening Pace: 2019 Second Opening

Day |[Date Bays Opened Total Opened Discharge
1 May 10 |60 60 79,000 cfs
2 May 11 10 70 83,000 cfs
3 May 12 |0 70 86,000 cfs
4 May 13 |58 128 116,000 cfs
5 May 14 |10 138 127,000 cfs
6 May 15 |0 138 128,000 cfs
7 May 16 |0 138 122,000 cfs
8 May 17 |0 138 124,000 cfs
9 May 18 |0 138 127,000 cfs
10 May 19 10 148 142,000 cfs
11 May 20 |0 148 148,000 cfs
12 May21 |20 168 161,000 cfs
13 [May22 |0 168 161,000 cfs
14 [May23 |0 168 158,000 cfs
15 May 24 |0 168 155,000 cfs
16 May 25 |0 168 158,000 cfs
17 May 26 |0 168 159,000 cfs
18 May 27 |0 168 158,000 cfs
19 [May28 |0 168 157,000 cfs
20 |May29 [0 168 149,000 cfs
21  |May30 [0 168 145,000 cfs
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22 May3l [0 168 141,000 cfs
23 |Junel 0 168 143,000 cfs
24 |June 2 0 168 135,000 cfs
25  |{June3 0 168 140,000 cfs
26  |June4 0 168 138,000 cfs
27  |une 5 0 168 136,000 cfs
28  |June 6 0 168 138,000 cfs
29  June7 0 168 138,000 cfs
30 (June 8 0 168 144,000 cfs
31 [June 9 0 168 146,000 cfs
32 (June 10 |0 168 146,000 cfs
33 (Junell |0 168 147,000 cfs
34 Junel2 |0 168 147,000 cfs
35 Junel3d |0 168 144,000 cfs
36 Juneld4 |0 168 147,000 cfs
37 Junel5 |0 168 150,000 cfs
38 (Junel6 |0 168 146,000 cfs
39 (Junel7 |0 168 147,000 cfs
40  {June 18 |0 168 142,000 cfs
41 {June 19 |0 168 137,000 cfs
42 June20 |0 168 131,000 cfs
43 June2l |0 168 130,000 cfs
44 June22 |0 168 124,000 cfs
45  June23 |0 168 115,000 cfs
46 {June24 |0 168 116,000 cfs
47  {June25 |0 168 110,000 cfs
48  June26 |0 168 108,000 cfs
49  June27 |0 168 108,000 cfs
50 June28 |0 168 104,000 cfs
51 June29 |0 168 105,000 cfs
52 June30 |0 168 99,000 cfs

53 |ulyl 0 168 110,000 cfs
54 |uly?2 0 168 108,000 cfs
55  July3 0 168 104,000 cfs
56  |uly 4 0 168 103,000 cfs
57  (July 5 0 168 102,000 cfs
58  |July 6 0 168 106,000 cfs
59 (uly7 0 168 109,000 cfs
60 [July 8 0 168 112,000 cfs
61 July9 0 168 108,000 cfs
62 Julyl0 |0 168 110,000 cfs
63 |July 11 0 168 117,000 cfs
64 Julyl2 |0 168 131,000 cfs
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65 |uly13 o0 168 133,000 cfs
66 |uly14 |0 168 117,000 cfs
67 |ulyls |0 168 111,000 cfs
68 |ulyl6 |0 168 106,000 cfs
69 |uly17 |0 168 103,000 cfs
70 [uly18 |0 168 103,000 cfs
71 uly19 o 168 96,000 cfs
72 [uly20 o 168 90,000 cfs
73 [uly21 |0 168 84,000 cfs
74 uly22 |10 158 72,000 cfs
75 |uly23 |22 136 57,000 cfs
76 |uly24 |42 94 40,000 cfs
77 [uly2s |30 64 25,000 cfs
78 |uly26 |38 26 11,000 cfs
79 |uly27 |26 0 0 cfs
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Figure 1. Location Map.
8.0 SPECIES ACCOUNTS

8.1 Description of Pallid Sturgeon and Shovelnose Sturgeon (Scaphirhynchus albus and
Scaphirhynchus platorynchus)

The pallid sturgeon is a bottom oriented, large river obligate inhabiting the Missouri,
Mississippi, and Atchafalaya Rivers from Montana to Louisiana. The pallid sturgeon is adapted
to the predevelopment habitat conditions that historically existed in these large rivers. Those
conditions can generally be described as large, free-flowing, warm water, turbid habitats with a
diverse assemblage of physical attributes that were in a constant state of change. Floodplains,
backwaters, chutes, sloughs, islands, sandbars and main channel waters formed the large-river
ecosystem that provided macrohabitat requirements for all life stages of pallid sturgeon and other
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large river fish. Within this range, pallid sturgeon tend to select main channel habitats in the
Mississippi River and main channel areas with islands or sand bars in the upper Missouri River
(USFWS, 2009a and USFWS, 2009b).

The pallid sturgeon has a robust body tapering posteriorly into a long and narrow caudal
peduncle. The snout is broad, flat and spatulate in shape. Viewed dorsally, the pallid sturgeon’s
rostrum is more elongated than that of other species of Scaphirhynchus. The inner barbels are
situated slightly anterior to the outer barbels and are heavily fimbriated. The pallid sturgeon’s
mouth is transverse with four papillose lobes on the continuous lower lip. The pectoral fins are
large and rounded. Most specimens, especially adults, lack retrose spines on the tip of the snout,
parietal spines and pre-orbital spines typical of Alabama sturgeon (Scaphirhynchus suttkusi) and
shovelnose sturgeon. The frontal spines are always absent. The squamation on the ventral
surface is weak and reduced (Mayden and Kuhajda, 1997). Similar to other shovelnose
sturgeons, the spiracle is absent in S. albus. The anterior edge of the clavicle keel is smooth.
The flattened caudal peduncle is entirely covered with scutes and the upper lobe of the caudal fin
has a distinct filament, but absent in large individuals. The post anal plates range in number
from 7-8. There are 9 post dorsal plates. Both of these counts overlap meristically with
Alabama sturgeon and shovelnose sturgeon. The average size of adult pallid sturgeon is 18 — 33
pounds (Ib) (8 — 15 kilogram [kg]) with a historic maximum size of 88 Ib (40 kg) being noted in
the literature (Vecsei and Peterson, 2004).

The coloration of pallid sturgeon is lighter than other species of Scaphirhynchus, with the
entire fish having an overall grayish-white appearance. The principal rows of scutes are slightly
darker than the surrounding body. The transition from the pale dorsum coloration to the white
ventrum is subtle compared to other shovelnose sturgeon (Vecsei and Peterson, 2004).

The shovelnose sturgeon has an elongated, tapering body. The caudal peduncle is narrow
and long. The upper lobe of the caudal fin extends into a long filament. The body is more
flattened in cross-section than Acipenser or Huso. The rostrum is wide, flat and shovel shaped.
The lower lips have four papillose lobes. The eyes are tiny and spiracles are absent. The 5 rows
of scutes remain prominent throughout the individual’s life. All scutes have a prominent retrose
hood appendage. The narrow, elongated caudal peduncle is entirely covered with scutes and
plates. The filament of the upper lobe of the heterocercal tail is present only in small, immature
individuals. Adult shovelnose sturgeon are usually 3.3 — 9 1b (1.5 — 4 kg). Carlander (1969)
reported a maximum weight of 9.9 1b (4.5 kg) with most individuals weighing less than 5.5 1b
(2.5 kg). However, Keenlyne (1997) reported individuals of over 15 1b (7 kg) in the upper
Missouri River. Keenlyne (1997) suggests that the larger shovelnose sturgeon of the upper
Missouri represent a different strain or “stock” from those lower downstream (Vecsei and
Peterson, 2004). Shovelnose sturgeon coloration is consistent throughout this species’ range.
The dorsum is dark brown, becoming progressively lighter on the lateroventral surface. The
principal rows of scutes are slightly darker than the surrounding body. The ventral surface of the
head and body is white or cream colored. The fins are pigmented and similar in color to the
body region of origin (Vecsei and Peterson, 2004).

Pflieger (1975) reported the principal features distinguishing pallid sturgeon from
shovelnose sturgeon as the paucity of dermal ossifications on the belly, 24 or more anal fin rays,
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and 37 or more dorsal fin rays. Forbes and Richardson (1905) noted that pallid sturgeon contain
20 to 22 ribs while the shovelnose sturgeon has only 10 to 11 ribs. The air bladder was also
noted as being relatively smaller in the pallid sturgeon. Those authors recorded differences
between the pallid and shovelnose sturgeon in the number of ventral radials, relative depth of
lateral scutes, orbital space size, proportional lengths of inner and outer barbels, mouth width,
proportion of head width to head length, and proportion of head length to body length.

Genetic testing can be another tool to further identify individuals though this technology
needs further development. Geneticists and ichthyologists have worked to refine testing
procedures and develop the materials to definitively distinguish and identify these two fish
species. More information is needed on the evolutionary dynamics of intermediate forms
between pallid and shovelnose sturgeon to understand the role and effects of hybridization on the
status of pallid sturgeon.

Historically the Missouri and Mississippi River were characterized by a shifting braided
channel with abundant sandbars and accumulations of large woody debris. The shifting channel
contained a wide variety of hydraulic environments that provided diverse habitat for many
benthic fish species. In the 1800s, training into a fast, deep, and single-thread channel to support
navigation was begun. Wing dikes concentrated flow, and revetments and levees kept the
channels in place and disconnected it from the flood plains. Reservoir regulation substantially
changed the annual hydrograph, sediment load, and temperature regime of the Missouri and
Mississippi Rivers. As in other large flood-plain rivers, agricultural pesticides, nutrient runoff,
and increasing discharge of domestic and industrial effluents affect the aquatic biota and the
ecological health of the Missouri River Basin. Proliferation of introduced and non-indigenous
species has further threatened to diminish the ecological integrity of the river ecosystem.
Together these changes in flow, channel morphology, water quality, and biota have been
implicated as causative agents in the dramatic declines in native river fishes and their resource
base in general, and with the decline of pallid sturgeon in particular (Wildhaber et al., 2007).

The pallid sturgeon is endemic to the turbid waters of the Missouri River and the Lower
Mississippi River (Wildhaber et al., 2007). Extensive sampling in the lower Mississippi River
was undertaken by the ERDC so that a better understanding of population size, population
density, habitat preference, extent of range in lower Mississippi River, and impacts from
entrainment. After accounting for survival, movement, and habitat use, ERDC estimated that the
total abundance of age-3+ pallid sturgeon in the Lower and Middle Mississippi River is at least
3,400-4,100 with probability 0.99; 5,900-7,000 with probability 0.95; and 17,000-20,000 with
probability 0.75 (ERDC-EL, 2013).

On April 4, 2008, one week prior to the 2008 opening of the BCS, personnel of the
LDWEF captured at least one pallid sturgeon among willow trees along the flooded bank of the
river adjacent the BCS structure. Although no diagnostic measurements were taken of the
sturgeon, experts who have reviewed the photographic evidence have all concluded that the fish
was a pallid sturgeon. This capture represented a very rare capture of a pallid sturgeon from the
flooded riverbank of the river. Prior to this capture, pallid sturgeon were generally believed to
inhabit only the main river channel and side slopes, not overbank areas during high-water events.
It is not known if pallid sturgeon might also be found in grassy or revetted areas. To date the use
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of the flooded river batture by sturgeon has received little study. Following this flood event, the
CEMVN initiated a study aimed at filling in data gaps that exist regarding sturgeon distribution
and abundance in the lower Mississippi River. Dr. Jack Killgore, who is in charge of this
sampling effort, believes that pallid sturgeon could be found over nearly any flooded habitat, if
enough sampling effort was expended, but they are more likely to be found in open water than in
flooded willows.

The ERDC conducted multiple studies and compiled the studies into one main report
dated November 15, 2013, titled “Entrainment Studies of Pallid Sturgeon Associated with Water
Diversions in the Lower Mississippi River.” ERDC increased their understanding of the habitat
preferences and population size of sturgeon within the Lower Mississippi River in a study titled
“Water Diversions and Pallid Sturgeon Population Viability in the Lower Mississippi River:
Uncertainties and Priorities for Ecological Risk Assessment.” The report indicated that
entrainment during episodic diversions characteristic of the BCS reduced median local
population size by 0-20% in 60 years (ERDC-EL, 2013).

Genetic and morphological data have been used to differentiate pallid sturgeon into three
groupings, an upper Missouri River group and two less differentiated groups in the lower
Missouri/middle Mississippi and Atchafalaya River (USFWS, 2007). These data suggest that the
genetic structuring within the pallid sturgeon’s range represents two distinct groups at the
extremes of the species range with a middle intermediate group representing the lower Missouri
and middle Mississippi Rivers. This pattern is suggestive of a pattern of isolation by distance,
with gene flow more likely to occur between adjacent groups than among geographically distant
groups, and thus, genetic differences increase with geographical distance.

The shovelnose sturgeon historically was more common and widespread than the pallid
sturgeon. Before anthropogenic disturbances, distribution of the species included the
Mississippi, Missouri, Ohio, and Rio Grande Rivers and their tributaries. Of the 24 states that
comprise the historical range of the shovelnose sturgeon, five list the species as extirpated, and
eight list the species as either imperiled or vulnerable. The World Conservation Union listed the
species as “vulnerable”. The “vulnerable” assessment reflects a past reduction in species range
of 30 percent, and anticipates a further 30 percent reduction in population within the next 10
years, or three generations (Wildhaber et al., 2007). Current ERDC sturgeon sampling efforts in
the Lower Mississippi River initiated in 2008, have been collecting shovelnose sturgeon
distribution and abundance data. Over the course of this study the shovelnose sturgeon has been
found to be more abundant than the pallid sturgeon. The persistence and resiliency of the
shovelnose sturgeon in comparison to the pallid sturgeon may be partly because of its earlier
maturity, lower trophic status, and adaptability to a broader range of environmental conditions.
The shovelnose sturgeon matures earlier and attains a smaller maximum size than the pallid
sturgeon. The smaller shovelnose sturgeon primarily subsists on invertebrates, whereas the
larger pallid sturgeon becomes piscivorous relatively early in life. Pallid sturgeon, also are
highly adapted to large, turbid, riverine environments, and are believed to not use tributaries or
clear-water riverine habitats that are frequented by shovelnose sturgeon (Wildhaber et al., 2007).

Pallid sturgeon exhibit seasonal variation in movement patterns based upon temperature
and discharge. The timing of pallid sturgeon movements and migration in the Lower Mississippi
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River may differ from that of other rivers (i.e. the Missouri River) and other portions of the
Mississippi River. Migrations and movement in the Atchafalaya River was associated with water
temperatures between 57° and 70° Fahrenheit (F) (14° and 21° Celsius [C]) and spring and early
summer season. Movement patterns also vary between spawning versus non-spawning years.
Pallid sturgeon have been reported as having an average home range of 48.8 mi (78.5 km) in the
Yellowstone and upper Missouri Rivers while only having a home range of 21.2 mi (34.1 km) in
the middle Mississippi River. It has been speculated that because habitat in the Mississippi River
is relatively uniform, large movements and home ranges may not be as beneficial in the
Mississippi River as in the Yellowstone and Upper Missouri Rivers area, because study fish are
not likely to encounter new habitats and thus have a smaller home range.

As large river fish, pallid sturgeon are capable of moving long distances in search of
favorable habitat or during spawning runs. Bramblett (1996) noted a maximum home range as
large as 205 mi (330 km), with pallid sturgeon moving up to 13 mi/day (21 km/day) and
shovelnose sturgeon moving up to 9 mi/day (15 km/day). Hoover et al. (2007) hypothesized that
long-range movements during the spring may not just be associated with spawning but could also
be associated with feeding.

Although shovelnose sturgeon are capable of migrating long distances telemetry data
suggests they are predominately a sedentary species. Shovelnose sturgeon in the Mississippi and
Missouri Rivers typically exhibit limited movement. However, migrations upstream by
shovelnose sturgeon are made for the purposes of spawning. Seasonal migrations in the
Missouri River have been extensive, with total movements cited to be in excess of 298 mi (480
km) from the tagging site (Wison and Mckinley, 2004). Following the 2011 opening, ERDC
used acoustic telemetry to monitor movement of entrained shovelnose sturgeon in the BCS. No
mortalities were reported and initially all individuals moved extensively near their original
release point (ERDC-EL, 2013).

Hoover, et al. (2005) examined swimming performance of juvenile pallid sturgeon
(maximum size 6.3 inches [in]; 16 centimeters [cm]) at different velocities to determine possible
entrainment by dredges. Minimum escape speeds for pallid sturgeon ranged from 1.6 to 1.7 feet
per second (ft/s) (49 to 52 centimeters per second [cm/s]) and burst speeds were determined to
range from 1.7 to 2.95 ft/s (52 to 89.9 cm/s). Because they frequently failed to exhibit rheotaxis
or orientation to the direction of flow (greater than 25 percent were non-swimmers); their ability
to avoid entrainment based on swimming performance was determined to be relatively low.
Hoover et al. (2011) examined swimming performance of adult shovelnose sturgeon in
rectilinear and boundary layer flow. Mean critical swim speed in rectilinear flow was
documented as 3.35 ft/s (102 cm/s) and boundary layer flow was documented as 5.25 ft/s (160
cm/s). Swim speeds were reduced in rectilinear flow because shovelnose sturgeon were unable
to seek velocity refugia by skimming above the ground.

Adams (1999) also studied swim performance in juvenile pallid sturgeon. It was found
that maximum sustained swimming speed was 0.328 and 0.82 ft/s (9.99 and 25 cm/s) for their
two groups of fish. The fish were found to transition to burst swimming speeds at 1.31 and 1.9
ft/s (39.9 and 58 cm/s). White and Mefford (2002) examined swimming behavior and
performance of shovelnose sturgeon ranging from 25.2 to 31.5 in (64.0 to 80.0 cm) in length to
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aid in the design of a fish passage on the Yellowstone River. The ability of shovelnose sturgeon
to navigate the length of the test flume was best (60 to 90 percent) over a smooth bottom
followed by coarse sand, gravel and then cobble, but the small sample size and large variability
precluded this from being a definitive conclusion. The greatest success at negotiating the flume
was determined to occur between the range of 2 and 4 ft/s (61 to 122 cm/s). Failure to exhibit
rheotaxis was also observed at velocities below 1.6 ft/s (49 cm/s). Conversely, Adams et al.
(1997) found all adult shovelnose to be positively rheotatic. Pallid sturgeon are believed to avoid
areas that have no water velocity (Constant et al., 1997). It's important to note that swim studies
are often performed on hatchery fish or fish kept in tanks with low water velocity.

Carlson et al. (1985) determined composition of food categories, by volume and
frequency of occurrence, in the diet of shovelnose sturgeon (n=234), pallid sturgeon (n=9), and
hybrids (n=9). Although benthic macro invertebrates characteristic of river habitats are
important dietary components (Modde and Schmulbach, 1977 and Carlson et al., 1985), the
occurrence of lake and terrestrial invertebrates in sturgeon stomachs suggest that drifting
invertebrates may also be important forage organisms (Modde and Schmulbach, 1977 and
Constant et al., 1997). Aquatic invertebrates (principally the immature stages of insects)
compose most of the diet of shovelnose sturgeon, while adult pallid sturgeon and purported
hybrids consume a greater proportion of fishes (mostly cyprinids) (Hoover et al., 2007). Grohs
et al. (2009) reported that pallid sturgeon in the Missouri River downstream of Fort Randall
Dam, had high percent occurrences' of Diptera, Emphemeroptera and fish and that percent
composition of fishes increased with pallid sturgeon body size. It was noted that between ages
four and five in their study, pallid sturgeon shifted from predominately invertebrates to fishes.
Most piscivorous Missouri River species eat large quantities of aquatic insect larvae in early life
and even as adults (Modde and Schmulbach, 1977).

Pallid and shovelnose sturgeon are generally found to utilize the similar habitat types in
the lower Mississippi River. Forbes and Richardson (1905), Kallemeyn (1983), and Gilbraith et
al. (1988) describe pallid sturgeon as being a fish well-adapted to life on the bottom in swift
water of large, turbid, free-flowing rivers. Mayden and Kuhajda (1997) describe the natural
habitats to which pallid sturgeon are adapted as: braided channels, irregular flow patterns,
flooding of terrestrial habitats, extensive microhabitat diversity and turbid waters. The historic
floodplain habitat of the Missouri and Mississippi Rivers provided important functions for the
native large-river fish. Floodplains were the major sources of organic matter, sediments, and
woody debris for the main stem rivers when flood flows crested their banks. The transition zone
between the vegetated floodplain and the main channel included habitats with varied depths
described as chutes, sloughs, or side channels. The chutes or sloughs between the islands and
shore were shallower and had less current than the main channel. These areas provided valuable
diversity to the fish habitat, and probably served as nursery and feeding areas for many aquatic
species (Funk and Rovinson, 1974). The still waters in this transition zone allow organic matter
accumulations; important to macroinvertebrate production. Both shovelnose and pallid sturgeon
have a high incidence of aquatic invertebrates in their diet (Carlson et al. 1985; Gardner and
Stewart, 1987). Flood flows connected those important habitats and allowed fish from the main
channel to utilize those habitat areas and to exploit available food sources.
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The pallid sturgeon was listed as endangered throughout its range on October 9, 1990.
The reasons for listing were habitat modification, apparent lack of natural reproduction,
commercial harvest, and hybridization in parts of its range. To date critical habitat has not been
proposed nor designated for this species.

The pallid sturgeon was listed due to the apparent lack of recruitment for over 15 years,
and the habitat threats existing at the time of listing. Destruction and alteration of habitats by
human modification of the river system is believed to be the primary cause of decline in
reproduction, growth, and survival of the pallid sturgeon. The curtailment of range and habitat
destruction/modification were primarily attributed to the construction and operation of dams on
the upper Missouri River and modification of riverine habitat by channelization of the lower
main stem Missouri River and Mississippi Rivers. Dams substantially fragmented pallid
sturgeon range in the upper Missouri River. However, free-flowing riverine conditions currently
exist throughout the lower 2,000 mi (3218 km) (60%) of the pallid sturgeon’s historical range
(USFWS, 2009a and USFWS, 2009b). Until this past decade, they were considered a rare
occurrence in the Lower Mississippi. New information from recent collection efforts indicates
that the Mississippi River currently supports substantial numbers of wild fish. Since 1997, more
than 200 pallid have been collected at more than 60 locations in the Mississippi River between
the confluence of the Missouri River and New Orleans, Louisiana (Bettoli, 2006).

Aquatic habitats in the Mississippi River have been modified though the construction of
flood control levees and channel modification through time, and some changes resulting from
those modifications have likely been detrimental to pallid sturgeon (USFWS 2007). Although
the river flows unobstructed for about 2,000 river mi (3,219 km) from Gavins Point Dam in the
middle Missouri River to the Gulf of Mexico, tributary impoundments, bendway cutoffs, and
dike and levee construction have each changed localized patterns of channel erosion and
deposition in the Mississippi River; collectively they resulted in a degradation trend throughout
the system. Effects of these changes on pallid sturgeon are unknown, because there is no
historical data for comparison. In 1981, the USACE established the Lower Mississippi River
Environmental Program, with a goal of protecting fisheries and other natural resources in the
lower Mississippi River (USFWS, 2007). Input from the Lower Mississippi River
Environmental Program resulted in experimentations with dike placement and notches as
measures to protect secondary channels and maintain shallow water and fisheries habitats.

The Pallid Sturgeon Lower Basin Recovery Workgroup has identified information gaps
essential to the consultation and recovery processes in the Lower Mississippi River Basin. These
include: relative abundance of pallid sturgeon, demographics, feeding habits, habitat use,
hybridization ratios, presence of fish diseases in the wild, population anomalies, and reliable
separation and identification of pallid sturgeon, shovelnose sturgeon, and hybrids. While recent
publications have contributed to filling some of these data gaps (e.g., Killgore et al., 2007a;
Killgore et al., 2007b; and ERDC-EL, 2013) incomplete knowledge of some areas remains.

The shovelnose sturgeon and the pallid sturgeon are difficult to differentiate in the wild
and inhabit overlapping portions of the Missouri and Mississippi River basins. Commercial
harvest of shovelnose sturgeon has resulted in the documented take of pallid sturgeon where the
two species coexist and is a threat to the pallid sturgeon (75 FR 53598-53606).
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Other factors which threaten the species include: poaching (commercial take of any
species of sturgeon was prohibited by Mississippi and Louisiana during the early 1990s to avoid
incidental take of pallid sturgeon), predation, disease, contaminants, tug boat propeller
entrainment, and hybridization. The cumulative impacts to the species currently are not
quantifiable.

8.2 Description of the Atlantic (Gulf) sturgeon (Scaphirhynchus platorynchus)

NOAA Fisheries and the USFWS listed the Atlantic sturgeon, also known as the Gulf
sturgeon, as a threatened species on September 30, 1991 (56 CFR 49653). The present range of
the Gulf sturgeon extends from Lake Pontchartrain and the Pearl River system in Louisiana and
Mississippi east to the Suwannee River in Florida. Historically, the Gulf sturgeon has not been
affected by the operation of the Spillway. However, the 2019 operation was longer in duration
than previous events. In this particular event a Gulf sturgeon was relocated during rescue
operations of other sturgeon.

The Gulf sturgeon is an anadromous fish; adults spawn in freshwater then migrate to feed
and grow in estuarine and marine habitats. After spawning in the upper river reaches, both adult
and subadult Gulf sturgeon migrate from the estuaries, bays, and the Gulf of Mexico to the
coastal rivers in early spring (i.e., March through May) when river water temperatures range
from 16 to 23°C. Fall downstream migration from the river into the estuary/Gulf of Mexico
begins in September (at water temperatures around 23°C) and continues through November.

Most subadult and adult Gulf sturgeon spend cool months (October or November through
March or April) in estuarine areas, bays, or in the Gulf of Mexico. Research indicates that in the
estuary/marine environment both subadult and adult Gulf sturgeon show a preference for sandy
shoreline habitats with water depths less than 3.5 m and salinity less than 6.1 parts per thousand.
The predominantly sandy areas support a variety of potential prey items including marine
crustaceans, small bivalve mollusks, ghost shrimp, small crabs, various polychaete worms, and
lancelets. Once subadult and adult Gulf sturgeon migrate from the river to the estuarine/marine
environment, having spent at least 6 months in the river fasting, it is presumed that they
immediately begin foraging. Upon exiting the rivers, Gulf sturgeon are found in high
concentrations near their natural river mouths; these lakes and bays at the mouth of the river are
important because they offer the first opportunity for Gulf sturgeon to forage. Spawning occurs
in the upper river reaches in the spring when water temperature is around 15° to 20°C.

Genetic studies conclude that Gulf sturgeon exhibit river-specific fidelity. Five regional
or river-specific stocks (from west to east) have been identified: (I) Lake Pontchartrain and Pearl
River, (2) Pascagoula River, (3) Escambia and Yellow Rivers, (4) Choctawhatchee River, and
(5) Apalachicola, Ochlockonee, and Suwannee Rivers.

8.3 Description of the Kemp's Ridley Sea Turtle (Lepidochelys kempi)

Kemp’s Ridley turtles occur mainly in bays and coastal waters of the Atlantic Ocean and
Gulf of Mexico. Nesting occurs on the northeastern coast of Mexico and occasionally on Texas
Gulf Coast beaches from April to July. Along the Louisiana coast, turtles are generally found in
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shallow nearshore and inshore areas, and especially in salt marsh habitats, from May through
October. The Kemp's ridley sea turtle is the smallest and most endangered of all sea turtles.
Adults do not exceed 30 inches in shell length and range in weight from about 80 to 100 pounds.
The broadly oval-shaped shell is usually olive grey, but the young are black. Most Kemp's ridley
nesting occurs near Rancho Nuevo, Mexico about 30 kilometers south of the Rio Grande. In
recent years Kemp's ridley nests have been documented on Padre Island, Texas, as well as in
Florida and South Carolina. This nesting occurs from mid-April through August (Rabalais and
Rabalais 1980). On one day in 1947 approximately 40,000 female Kemp's ridleys nested at
Rancho Nuevo. A large scale nesting event such as this is called an arribada. Anthropogenic
activities, such as the collection of eggs, fishing for juveniles and adults, killing adults for meat
and other products, and direct take for indigenous use, are thought to be the primarily reason for
the decline of this species. In addition to those sources of mortality, Kemp's ridleys have been
subject to high levels of incidental take by shrimp trawling which is believed to have hurt their
recovery.

Major foraging grounds include the Campeche-Tabasco region while some feed in
coastal waters and bays of the Atlantic Ocean and the northern Gulf of Mexico (Chavez 1969).
These sea turtles are usually found in water with low salinity, high turbidity, high organic
content, and where shrimp are abundant. The continual influx of freshwater and high organic
content associated with the northern Gulf of Mexico provides ideal foraging habitat for this
species. Stomach content from Kemp’s ridleys collected in shrimp trawls had crabs
(Callinectes), gastropods (Nassarius), and clams (Nuculana, Corbula, and probably Mulinia), as
well as mud balls, indicating feeding near a mud bottom in an estuarine or bay area. These
benthic feeders are known to also feed upon jellyfish (Fritts et al. 1983). Presence of fish such as
croaker and spotted seatrout in the gut of stranded individuals in Texas may suggest that turtles
feed on the bycatch of shrimp trawlers (Landry 1986).

The total number of Kemp’s ridleys occurring in the Gulf of Mexico is unknown.
Collecting data to assess population trends for the Kemp’s ridley presents scientists with many
challenges. Scientists monitor trends of their most accessible life stages on the nesting beaches.
Population trends are identified through directly monitoring their hatchling production and the
status of adult females. Population declines of the Kemp’s ridley sea turtles have been attributed
to egg stealing on the localized nesting beach, capture of diurnal nesting females, and fishing and
accidental capture in shrimp trawls.

The nearshore areas of the Gulf of Mexico appear to be important habitats for the Kemp's
ridley. Primary habitat for subadult ridleys includes Port Aransas, Texas continuing east to
Cedar Key, Florida. These turtles are characteristically found in waters of low salinity, high
turbidity, high organic content, and where shrimp are abundant (Zwinenberg 1977, Hughes
1972). Preliminary analysis of data collected by Texas A&M University suggests that subadult
Kemp’s ridleys stay in shallow, warm, nearshore waters in the northern Gulf of Mexico until
cooling waters force them offshore or south along the Florida coast. Juvenile ridleys are usually
found in waters of 24 feet or less, and all ridleys are generally found in water depths less than 54
feet (Renaud, draft in-house report transmitted December 8, 1994).
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Kemp's ridley sea turtles are the most abundant sea turtles noted near the action area.
The highly productive shrimping areas offshore of Louisiana and Mississippi are thought to be
the major feeding grounds for subadult and adult ridleys. The current patterns in the Gulf of
Mexico could aid in transporting individuals, where small turtles would enter the major
clockwise loop current of the western Gulf of Mexico, carrying individuals north and east along
Texas, Louisiana, and other northern Gulf areas (Pritchard and Marquez 1973; Hildebrand 1981).

Ridleys are commonly captured by shrimpers off the Texas coast and in heavily trawled
areas of the Louisiana coast (Pritchard and Marquez 1973; Carr 1980). The cause of most of the
strandings traditionally are the simultaneous occurrence of an intensive pulse of shrimping in an
area of high Kemp's ridley abundance. Stomach content analyses on sea turtles stranded in
Texas suggest that, in all years, most mortalities occur in nearshore waters. Stomach contents of
Kemp's ridleys along the lower Texas coast also showed a predominance of nearshore crabs and

mollusks, as well as fish, shrimp and other foods considered to be shrimp fishery discards
(Shaver 1991).

8.4 Description of the Loggerhead Sea Turtle (Caretta caretta)

The loggerhead sea turtle is a medium to large turtle. Adults are reddish-brown in color
and generally 31 to 45 inches in shell length with the record set at more than 48 inches.
Loggerheads weigh between 170 and 350 pounds with the record set at greater than 500 pounds.
Young loggerhead sea turtles are brown above and whitish, yellowish, or tan beneath, with three
keels on their back and two on their underside.

Loggerhead sea turtles occur throughout the temperate and tropical regions of the
Atlantic, Gulf of Mexico, Pacific, and Indian Oceans. This species may be found hundreds of
miles out to sea, as well as in inshore areas such as bays, lagoons, salt marshes, creeks, and the
mouths of large rivers. In shallow Florida lagoons, loggerheads were found during the morning
and evening, leaving the area during mid-day when temperatures reached 87° F. At dusk, turtles
moved to a sleeping site and remained there until morning, possibly in response to changes in
light or water temperature (Nelson 1986).

Loggerhead turtles are essentially carnivores, feeding primarily on sea urchins, sponges,
squid, basket stars, crabs, horseshoe crabs, shrimp, and a variety of mollusks. Their strong beak-
like jaws are adapted for crushing thick-shelled mollusks. Although loggerhead sea turtles are
primarily bottom feeders, they also eat jellyfish and mangrove leaves obtained while swimming
and resting near the sea surface. Presence of fish species such as croaker in stomachs of stranded
individuals may indicate feeding on the by-catch of shrimp trawling (Landry 1986). Caldwell et
al. (1955) suggest that the willingness of the loggerhead to consume any type of invertebrate
food permits its range to be limited only by the presence of cold water.

As loggerheads mature, they travel and forage through near shore waters until their
breeding season, when they return to the nesting beach areas. The majority of mature
loggerheads appear to nest on a two or three year cycle. Major nesting beaches for loggerheads
include the Sultanate of Oman, southeastern United States, and eastern Australia. From a global
perspective, the southeastern U.S. nesting aggregation is of paramount importance to the survival
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of the species and is second in size only to the nesting aggregation on Masirah Island, Oman.
This species nests within the U.S. from Texas to Virginia, although the major nesting
concentrations are found along the Atlantic coast of Florida, Georgia, South Carolina, and North
Carolina. About 80 percent of all loggerhead nesting in the southeastern U.S. occurs in six
Florida counties (Brevard, Indian River, St. Lucie, Martin, Palm Beach, and Broward Counties).
Total estimated nesting in the U.S. is approximately 50,000 to 70,000 nests per year. Nesting in
the northern Gulf outside of Florida occurs primarily on the Chandeleur Islands in Louisiana and
to a lesser extent on adjacent Ship, Horn, and Petit Bois Islands in Mississippi (Ogren 1977).
Ogren (1977) reported a historical reproductive assemblage of sea turtles, which nested
seasonally on remote barrier beaches of eastern Louisiana, Mississippi, and Alabama. In
Louisiana, loggerhead sea turtles are known to nest on the Chandeleur Island. Nesting and
hatching for loggerheads in the Gulf of Mexico occur from May through November.

Loss or degradation of suitable nesting habitat may be the most important factor affecting
the nesting population in northern Gulf of Mexico (Ogren 1977). Overall the loss of nesting
beaches, hatchling disorientation from artificial light, drowning in fishing and shrimping trawls,
marine pollution, and plastics and Styrofoam have led to the decline of loggerheads.

Loggerhead sea turtles are considered turtles of shallow water. Juvenile loggerheads are
thought to utilize bays and estuaries for feeding, while adults prefer waters less than 165 feet
deep (Nelson 1986). Aerial surveys suggests that loggerheads (benthic immatures and adults) in
U.S. waters are distributed in the following proportions: 54% in the southeast U.S. Atlantic,
29% in the northeast U.S. Atlantic, 12% in the eastern Gulf of Mexico, and 5% in the western
Gulf of Mexico. During aerial surveys of the Gulf of Mexico, the majority (97 percent) of
loggerheads were seen off the east and west coasts of Florida (Fritts 1983). Most were observed
around mid-day near the surface, possibly related to surface basking behavior (Nelson 1986).
Although loggerheads were seen off the coast of Alabama, Mississippi, and Louisiana, they were
50 times more abundant in Florida than in the western Gulf. The majority of the sightings were
in the summer (Fritts et al. 1983).

8.5 Description of the Green Sea Turtle (Chelonia mydas)

The green sea turtle is mottled brown in color. The name is derived from the greenish fat
of the body. The carapace is light or dark brown. It is sometimes shaded with olive, often with
radiating mottled or wavy dark markings or large dark brown blotches. This species is
considered medium to large in size for sea turtles with an average length of 36 to 48 inches. The
record was set at about 60 inches in length. Its weight ranges from about 250 to 450 pounds with
the record at more than 650 pounds. The upper surfaces of young green turtles are dark brown,
while the undersides are white. Although green sea turtles are found worldwide, this species is
concentrated primarily between the 35° North and 35° South latitudes. Green sea turtles tend to
occur in waters that remain warmer than 68 °F.

This species migrates often over long distances between feeding and nesting areas (Carr
and Hirth 1962). During their first year of life, green sea turtles are thought to feed mainly on
jellyfish and other invertebrates. Adult green sea turtles prefer an herbivorous diet frequenting
shallow water flats for feeding (Fritts et al. 1983). Adult turtles feed primarily on seagrasses,
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such as Thalassia testudinum. This vegetation provides the turtles with a high fiber content and
low forage quality (Bjorndal 1981a). Caribbean green sea turtles are considered by Bjorndal
(1981b) to be nutrient-limited, resulting in low growth rate, delayed sexual maturity, and low
annual reproductive effort. This low reproductive effort makes recovery of the species slow
once the adult population numbers have been severely reduced (Bjorndal 1981). In the Gulf of
Mexico, principal foraging areas are located in the upper west coast of Florida (Hirth 1971).
Nocturnal resting sites may be a considerable distance from feeding areas, and distribution of the
species is generally correlated with grassbed distribution, location of resting beaches, and
possibly ocean currents (Hirth 1971).

Major nesting areas for green sea turtles in the Atlantic include Surinam, Guyana, French
Guyana, Costa Rica, the Leeward Islands, and Ascension Island in the mid-Atlantic. Historically
in the U. S., green turtles have been known to nest in the Florida Keys and Dry Tortugas. Yet,
these turtles primarily nest on selected beaches along the coast of eastern Florida, predominantly
Brevard through Broward Counties. However, they probably nested along the Gulf Coast before
their decline. In the southeastern U.S., nesting season is roughly June through September.
Nesting occurs nocturnally at 2, 3, or 4-year intervals. Only occasionally do females produce
clutches in successive years. Estimates of age at sexual maturity range from 20 to 50 years
(Balazs 1982; Frazer and Ehrhart 1985) and they may live over 100 years Zug et al. (1986).
Immediately after hatching, green turtles swim past the surf and other shoreline obstructions,
primarily at depths of about 8 inches or less below the water surface, and are dispersed both by
vigorous swimming and surface currents (Frick 1976; Balzas 1980). The whereabouts of
hatchlings to juvenile size is uncertain. Most green turtle populations have been depleted or
endangered because of direct exploitation or incidental drowning in trawl nets (King 1981). A
major factor contributing to the green turtle's decline worldwide is commercial harvest for eggs
and meat. In Florida, the nesting population was nearly extirpated within 100 years of the
initiation of commercial exploitation (King 1981). Fibropapillomatosis, a disease of sea turtles
characterized by the development of multiple tumors on the skin and internal organs, is also a
mortality factor and has seriously impacted green turtle populations in Florida, Hawaii, and other
parts of the world. These tumors interfere with swimming, eating, breathing, vision, and
reproduction, and turtles with heavy tumor burdens become severely debilitated and die. Other
threats include loss or degradation of nesting habitat from coastal development and beach
armoring; disorientation of hatchlings by beachfront lighting; excessive nest predation by native
and non-native predators; degradation of foraging habitat; marine pollution and debris;
watercraft strikes; and incidental take from commercial fishing operations.

8.6 Description of the West Indian Manatee (Trichechus manatus)

The West Indian manatee (Trichechus manatus) is an infrequent summer visitor to Lakes
Pontchartrain and Borgne. West Indian manatee live in marine, brackish, and freshwater systems
in coastal and riverine areas throughout their range. Preferred habitats include areas near the
shore featuring underwater vegetation like seagrass and eelgrass. They feed along grass bed
margins with access to deep water channels. However, they cannot tolerate temperatures below
68 °F for extended periods of time. The West Indian manatee is a slow-moving mammal with a
small head, rounded body, and gray to brown skin with fine sparse hair. It has a square snout
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with a deeply split upper lip, valvular nostrils, small eyes, flexible flippers, and a large rounded
horizontally flattened tail. Adults usually are 300-400 cm in total length and 200-500 kg
(Nowak 1991). The species occurs in coastal areas from the southeastern U.S. to northeastern
South America. It is found in rivers, estuaries, and coastal areas of subtropical and tropical areas
of northern South America, West Indies/Caribbean region, Gulf of Mexico (now mainly western
and southwestern portions) and southeastern North America. Present range limits are similar to
those known historically, but the distribution is fragmented due to areas of local extirpation.
U.S. populations occur primarily in Florida where they are effectively isolated from other
populations by the cooler waters of the northern Gulf of Mexico and the deeper waters of the
Straits of Florida. Occasionally manatees are found in summer from Texas to North Carolina.
The species occur along most of the Gulf coast of Florida, but infrequently occurs north of the
Suwannee River and between the Chassahowitzka River and Tampa Bay. They occur all along
the Atlantic coast of Florida, from the Georgia coast to Biscayne Bay and the Florida Keys,
including the St. Johns River, the Indian River lagoon system, and various other waterways.

Populations are threatened by high mortality often associated with human activity
(especially collisions with boats in Florida), low reproductive rates, and habitat loss. The species
is primarily dependent upon submergent, emergent, and floating vegetation.

9.0 EFFECTS OF THE ACTION

BCS was opened twice in 2019, first from February 27 through April 11 and again from
May 10 to July 27. Openings lasted 123 days combined with a total of 206 open bays at a peak
discharge of 196,000 cfs during the second opening. The BCS was opened for the 13 and 14th
time in the structure's 87-year history, with six openings occurring over the past 11 years.

9.1 Sturgeon Effects/Recovery Operations.

Recovery of potentially entrained pallid sturgeon after closure was conducted by Bonnet
Carr¢ project staff, LDWF, and ERDC for the fifth time that includes openings in 2008, 2011,
2016, 2018, and 2019. Pallid sturgeon is a federally endangered species and it is the
responsibility of USACE to facilitate recovery efforts after the structure is closed.

All sampling occurred after the second closure over a 10-day period in August beginning
immediately after high bays ceased flowing allowing vehicular and boat access to the canals and
Stilling Basin. Sampling stopped several days after the last sturgeon was collected. The BCS
was sampled at seven locations using electroshocking, gillnets, gillnet-seines, cast nets, and
visual sightings with dipnets. The primary sampling location was in Barbar’s Canal and the
Stilling Basin. A trammel net was set downstream in Barbar’s prior to electroshocking and
periodically checked for fish. The Stilling Basin was sampled using three different methods:

1) Gillnet-seines were pulled through the Stilling Basin towards a block net set 20-30 bays
away, and repositioned as the crew continued sampling the entire length of the basin.
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2) A crew rode the tram on top of the structure, and when a sturgeon was visually located, a
ground crew was notified, waded into the Stilling Basin with a dip net, and retrieved the
sturgeon.

3) A ground crew rode along the downstream edge of the Stilling Basin and visually located
sturgeon. Fish were retrieved with a dip net or cast net.

In addition, two ditches (Ditches 2 and 4) captured substantial flow from the leaking pins
and were sampled with electroshocking and gillnet-seines. Two lakes (Memphis and Phylway)
were sampled by deploying gillnets followed by electroshocking. Memphis Lake was divided
into two sections due to a sand berm that had formed during openings. In two cases, recreational
fisherman caught a shovelnose sturgeon with a cast net and notified the Bonnet Carre’ Park
Rangers. One shovelnose sturgeon jumped into the electroshocking boat.

Electroshocking was conducted periodically from August 5-15 with a total effort of 335
minutes or 5.6 hours. The block net at the lower end of Barbar’s Canal during electroshocking
was deployed for approximately 5 hours. A total of 10 hauls were made with the gillnet-seine in
Ditch 4. Four gillnets were deployed in Memphis Lake (1 and 2) for a total of 2.7 hours. One
Paddlefish net was deployed in Phylway Lake for a total of 25 minutes. The Stilling Basin was
sampled 12 times between August 6 — 21 for a total effort of 24.7 hours. Initially, the gillnet-
seine was used by a larger crew (6-8 individuals) followed by visual sightings with a smaller
crew (2-3 individuals).

Water quality measurements were taken on 12 occasions excluding the Stilling Basin.
Average temperature was warm ranging from 29 — 32 °C. Dissolved oxygen in surface waters
was above 6.0 mg/l at all ditch and canal locations. Low dissolved oxygen less than 3 mg/l were
observed along the bottom in Memphis and Phylway Lakes. Turbidity in the lakes was also
higher in bottom waters (12.6 —26.9 NTU) compared to the surface (2.0 — 9.2 NTU). Average
pH ranged from 7-8 and conductivity averaged 400 to near 500 pus/cm. Water quality parameters
within the Stilling Basin varied during the monitoring period. Observed conditions during the
recovery period illustrate the change in water quality conditions following the decline of water
leaking through the bays and the sensitive nature of expedited recovery efforts before dissolved
oxygen levels become critical.

Overall, a total of 46 species of fishes were collected in the BCS after the 2019 opening.
Notable species included one Gulf sturgeon collected in the Stilling Basin and released by
LDWEF into the Suction Canals draining into Lake Pontchartrain, a sheepshead never collected
before, and five black carp. Tissue and bony structures were extracted from the black carp for
subsequent genetic and age analysis, respectively. Four paddlefish and 7 freshwater eels were
also tagged and released into the Mississippi River. A total of 86 silver carp, 1 bighead carp, and
2 grass carp were tagged and released back into the floodway. Large schools of striped mullet,
gizzard shad, and silver carp were observed in the Stilling Basin throughout the sampling period.
Seven reptiles were caught and released. Notable sightings were the American alligator
consuming dead fishes and the first documented collection of Graham’s crayfish snake.

A total of 19 pallid and 239 shovelnose sturgeon were collected in the BCS in 2019. One
hundred and sixty (160) sturgeon were observed within the Stilling Basin with locations (bay
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number) noted for 146 individuals. Forty two percent (67) were characterized as live, 92
individuals were dead and 1 individual was reported as unknown. Of the processed individuals,
7 were pallid sturgeon (1 dead) and 153 shovelnose (91 dead). Sturgeon recovery occurred
throughout the entire Stilling Basin but the largest proportion of recovered individuals (73%)
were observed in the middle section between bays 120 and 300. The incidence of mortality
within the Stilling Basin began to increase after August 10 when leakage through the low bays
began to be reduced. The largest number of dead sturgeon recovered was on August 19 after
dissolved oxygen levels within the Stilling Basin had been at low levels for an extended period.
All live individuals were released back into in the Mississippi River.

All fishes captured were identified to species (Table 4), enumerated, and total length
measured except for sturgeon (fork length) and paddlefish (eye-to-fork length). Weight was
recorded for pallid sturgeon and a subset of shovelnose sturgeon, paddlefish, and Asian carp. A
numbered floy tag with a toll-free ERDC phone number was inserted externally behind the
dorsal fin for sturgeon, paddlefish, and Asian carp. Additional morphometric measurements and
meristic counts were taken on pallid sturgeon to verify species designation. A tissue sample was
collected for future genetic analysis and archived at ERDC. Pallid sturgeon were scanned for the
presence of a Coded Wire Tag to determine if individuals were of hatchery origin from the
Missouri River basin and a Passive Integrated Transponder (PIT) tag indicating recapture. If no
tags were detected, a non-encrypted PIT tag was inserted at the base of the dorsal fin sturgeon
and Paddlefish were transported in an aerated live well and released back into the Mississippi
River. All other fish species collected were released back into the floodway at the original
capture location. Water quality measurements were taken in the BCS (Table 5) and within the
stilling basin (Table 6) to document conditions at the time of sampling/relocation.

The Gulf sturgeon (Figure 3) was captured in a seine on August 8, 2019 from the stilling
basin and relocated to the Suction Canal by LDWF personnel. The sturgeon was in good
condition, and was collected before water conditions begin to deteriorate in the Stilling Basin.
Tissue and pectoral spine samples were collected from the fish which was 865 mm in length (FL)
and 4.65 kg in weight. The sturgeon was tagged prior to release (WES Tag: WES12058; PIT
Tag: 152276457A).
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Figure 2. Three primary areas where sturgeon were collected in 2019: Stilling Basin,
Canals (Barbar’s and Y), and Lakes.
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Figure 3. Gulf sturgeon (A. oxyrinchus desotoi)

Table 4. List of fish species collected in the Bonnet Carré Spillway in 2008, 2011, 2016,
2018, and 2019. Relative abundance is categorized as rare (<10 individuals), common (10-
100 individuals) and abundant (>100 individuals). Species marked with a dagger (1) are
euryhaline marine species. Species are listed in systematic order.

Species Common Name 2008 | 2011 | 2016 | 2018 | 2019
Acipenser oxyrhynchus desotoi | Gulf Sturgeon R
Scaphirhynchus albus Pallid Sturgeon C C R C
Scaphirhynchus platorynchus Shovelnose Sturgeon C C R A
Polyodon spathula Paddlefish R C R R
Atractosteus spatula Alligator Gar R C R
Lepisosteus platostomus Shortnose Gar C C R C
Lepisosteus oculatus Spotted Gar C R R C
Lepisosteus osseus Longnose Gar R R R R C
Amia calva Bowfin R R R R
Hiodon alosoides Goldeye R R R
Anguilla rostrata American Eel A R R C
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Anchoa mitchillit Bay Anchovy R

Alosa chrysochlorist Skipjack Herring A C R R
Brevoortia patronust Gulf Menhaden C

Dorosoma cepedianum Gizzard Shad A A A A A
Dorosoma petenense Threadfin Shad C R A A
Ctenopharyngodon idella Grass Carp R A R
Cyprinella venusta Blacktail Shiner R

Hybognathus nuchalis Mississippi Silvery Minnow

Cyprinus carpio Common Carp R R C R C
Hypophthalmichthys molitrix Silver Carp R C A A A
Hypophthalmichthys nobilis Bighead Carp R R R R R
Mylopharyngodon piceus Black Carp

Macrhybopsis hyostoma Shoal Chub R R C C
Macrhybopsis storeriana Silver Chub R R C

Notropis atherinoides Emerald Shiner R R R R
Notropis longirostris Longnose Shiner R

Notropis shumardi Silverband Shiner R

Notropis wickliffi Channel Shiner R R R
Opsopoeodus emiliae Pugnose Minnow R

Pimephales vigilax Bullhead Minnow R C
Cycleptus elongatus Blue Sucker R

Carpiodes carpio River Carpsucker R R C C R
Carpoides velifer Highfin Carpsucker R
Ictiobus bubalus Smallmouth Buffalo C C A C C
Ictiobus cyprinellus Bigmouth Buffalo R A R R
Ictiobus niger Black Buffalo R R R
Ictalurus furcatus Blue Catfish A A C A A
Ictalurus punctatus Channel Catfish C R R C C
Pylodictis olivaris Flathead Catfish A A R C C
Mugil cephalust Striped Mullet C R R A
Menidia beryllina Inland Silverside R R c C
Strongylura marinat Atlantic Needlefish R R R
Fundulus grandist Gulf Killifish R

Morone chrysops White Bass R R R C
Morone mississippiensis Yellow Bass R R R
Morone saxatilis Striped Bass R R R
Elassoma zonatum Bantam Pygmy Sunfish R
Chaenobryttus gulosus Warmouth Sunfish R R R R
Lepomis humilis Orangespotted Sunfish R C A C
Lepomis macrochirus Bluegill Sunfish C R C C C
Lepomis megalotis Longear Sunfish R R C C C
Lepomis microlophus Redear Sunfish R C R R
Lepomis miniatus Redspotted Sunfish A C R
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Lepomis symmetricus Bantam Sunfish R
Micropterus salmoides Largemouth Bass R C C
Pomoxis annularis White Crappie R R R R C
Pomoxis nigromaculatus Black Crappie R R R C
Percina suttkusi Gulf Logperch R

Sander canadensis Sauger R

Aplodinotus grunniens Freshwater Drum C R R A
Archosargus probatocephalus Sheepshead

Ctenogobius shufeldti Freshwater Goby R R C
Herichthys cyanoguttatus Rio Grande Cichlid R

Trinectes maculatust Hogchoker R R R

Total species 65 48 30 40 40

Table 5: Surface water quality measurements in the Bonnet Carré Spillway excluding the
Stilling Basin, August 7-17, 2019.

Location N | Variable Mean Std Minimum | Maximum
Dev

Barbar's Canal | 3 | Conductivity, us/cm 455.3 43.8 405 485
Dissolved Oxygen, mg/l | 7.3 1.5 55 8.14
Water Temperature, °C | 30.9 0.3 30.7 31.2
Turbidity, NTU 18.8 4.8 15.6 24 .4
pH 7.2 1.0 6.12 7.8

Ditch 2 2 | Conductivity, us/cm 482.0 1.4 481 483
Dissolved Oxygen, mg/l | 7.2 1.0 6.46 7.87
Water Temperature, °C | 30.1 1.2 29.2 30.9
Turbidity, NTU 13.6 0.9 12.9 14.2
pH 7.4 0.1 7.38 7.5

Ditch 4 2 | Conductivity, ps/cm 455.0 41.0 426 484
Dissolved Oxygen, mg/l | 7.1 0.3 6.94 7.32
Water Temperature, °C | 29.2 0.5 28.8 29.5
Turbidity, NTU 14.3 0.5 13.9 14.6
pH 7.3 0.0 7.29 7.31

Memphis Lake | 2 | Conductivity, us/cm 437.5 3.6 435 440
Dissolved Oxygen, mg/l | 7.6 2.3 5.9 9.2
Water Temperature, °C | 31.7 0.7 31.2 32.2
Turbidity, NTU 9.2 0.6 8.8 9.6
pH 7.7 0.3 7.5 7.8

Phylway Lake 2 | Conductivity, ps/cm 409.5 4.9 406 413
Dissolved Oxygen, mg/l | 9.0 2.4 7.3 10.7
Water Temperature, °C | 31.8 0.3 31.6 32.0
Turbidity, NTU 2.0 2.6 0.2 3.9
pH 8.4 8.4 8.4
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Y Canal 2 | Conductivity, us/cm 487.5 6.4 483 492
Dissolved Oxygen, mg/l | 6.0 2.7 4.1 7.87
Water Temperature, °C | 31.0 0.1 30.9 31.1
Turbidity, NTU 21.0 9.5 14.2 27.7
pH 7.5 0.0 7.5 7.52

Table 6: Water quality measurements in the Stilling Basin.

Water quality parameters

Water temperature

Dissolved oxygen

Turbidity (NTU)

(C) (mg/L)
August 6, 2019
Minimum 30.74 6.08 2.26
Maximum 33.97 22.08 168

Mean (x 95% CI)

32.08 (+ 0.027)

12.08 (+ 0.027)

15.96 (+ 0.34)

December 4, 2019

Minimum 11.49 6.93 1.02
Maximum 13.45 12.66 68.3
Mean (+ 95% Cl) 12.55 (+ 0.014) 11.09 (+ 0.032) 3.41 (£ 0.13)

9.2 Potential Effects to Sea Turtles

Kemp’s ridley, loggerhead, and green sea turtles are the primary species found along the
Mississippi coast. Sea turtle mortalities are rarely documented in Louisiana within the action
area. There are no apparent links between releases of freshwater into the Gulf of Mexico and the
current sea turtle strandings, however, environmental changes that reduce sea turtle prey or alter
their preferred habitats can result in indirect effects
(https://www.fisheries.noaa.gov/southeast/marine-life-distress/frequent-questions-northern-gulf-
mexico-sea-turtle-strandings). The Sea Turtle Stranding and Salvage Network (STSSN) monitors
and investigates all strandings and incidental captures that are reported by the public and member
participants in Mississippi. That Mississippi STSSN data was utilized to make some general
assumptions about potential effects the 2019 operation of the BCS may have had upon sea
turtles. Additional mortalities in Louisiana were possible, but data collection in that area appears
less consistent likely due to the remoteness of the area. The Mississippi data is not intended to
say how many mortalities occurred. The intention is to show mortalities relative to the 10 year
average. It is also important to note that the BCS was only one of many sources of freshwater in
the area monitored by the STSSN during the spring of 2019.
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Figure 4. Mississippi STSSN Data (Provided by NMFS)

The STSSN data (Figure 4) indicates an increase in sea turtle strandings
(injury/mortality) over the 10-year average during the period of BCS operation (Weeks 9 thru
30). Data indicted a 2019 cumulative yearly stranding of 186 sea turtles ending on July 29, 2019,
with the 10-year average being 138 sea turtles for that date. As a reminder, BCS operations
ceased on July 27, 2019, and Hurricane Barry made landfall in in Louisiana on July 13, 2019.
The STSSN data suggest that some factor contributed to an increase in effects to sea turtles
during spring and summer of 2019. A review of the salinity data indicates that salinities in the
Western Mississippi Sound were extremely low during most of that period (Figure 5).
Freshwater is not known to directly affect sea turtles like it does marine mammals. However, the
freshwater (from all sources) could have indirectly affected sea turtles by reducing or relocating
in some cases potential food sources. The freshwater could also have caused the turtles to
relocate due to other water quality factors associated with freshwater (temperature, turbidity,
etc.). That relocation could have concentrated turtles in certain geographic areas increasing the
probabilities of encountering other hazards (such as shrimp trawls, boats, etc.). It is difficult to
quantify these indirect effects to sea turtles much less identify the underlying cause. Assuming
that reduced salinity contributes to indirect effects on sea turtles, reduction in salinity cannot be
traced back to a single freshwater source. A review of local freshwater sources (Figure 6)
indicates that multiple sources of freshwater flow into the Western Mississippi Sound. Limited
Oxygen Isotope Analysis (Figure 7) indicates that at times approximately half of the freshwater
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present in the review area was from the Mississippi River. It is difficult to determine the exact
source of the freshwater because testing cannot differentiate the water from the BCS from that
coming from the numerous passes at the mouth of the Mississippi River. Assuming some of this
freshwater entered the action area through the BCS, it is possible that the BCS had potential for
indirect effects on Kemp’s ridley, loggerhead and green sea turtles during and shortly after
operation of the BCS. However, the potential for effects was essentially terminated by the
arrival of Hurricane Barry. Review of post-Barry Oxygen Isotope Analysis (Figure 8) indicates
very little remaining Mississippi River water within the review area.

Figure 5. Salinity/Discharge

34



Figure 6. — Other contributors of Freshwater
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Composition of Water at Sampling Stations in Lake
Pontchartrain and Western MS Sound Waters, August 2019
(Post-Hurricane Barry)
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Figure 8: Oxygen Isotope Analysis (Post-Hurricane Barry)

Other factors (such as: algal blooms and contaminants) were considered, but no evidence
was found to support that those factors contributed to the increase in sea turtle mortalities. A
short-term increase in nutrients (Mississippi River water) can exacerbate existing algal blooms.
Reports indicate this could have occurred along the Mississippi Coast. Toxic algal blooms can
effect sea turtles, but CEMVN is not aware of any toxic “red-tide” events in the action area
during the 2019 operation. Numerous blue-green algal blooms may have adversely effected food
sources for sea turtles, but not enough data exist to postulate a conclusion. The Louisiana
Department of Environmental Quality (https://deq.louisiana.gov/page/water-quality-integrated-
report-305b303d) indicates the Mississippi River water quality is currently meeting its primary
designated use for fish and wildlife propagation. Combined with the high levels of productivity
in the lower Mississippi River Delta, CEMVN finds that the Mississippi River water released
through the BCS has no adverse effect on long term productivity within the action area.

9.3 Potential Effects to West Indian Manatee.

West Indian Manatee are infrequent visitors to the area, but can be found within the
action area during the warmer months. Manatees live in marine, brackish, and freshwater
systems in coastal and riverine areas throughout their range. Preferred habitats include areas near
the shore featuring underwater vegetation like seagrass and eelgrass. They feed along grass bed
margins with access to deep water channels, where they flee when threatened. They cannot
tolerate temperatures below 68 degrees Fahrenheit for extended periods of time
(https://www.fws.gov/southeast/wildlife/mammals/manatee/). The operation of the BCS is not
known to have any direct effects to Manatee. However, the 2019 operation potentially resulted
in indirect effects due to the timing of the operation. Increases in turbidity and algal blooms can
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result in a lower growth rate of submerged aquatic vegetation which is the primary food source
for manatee. The potential for contribution of the BCS to these factors are discussed above. In
any event, Manatee are highly mobile and transient by nature. If they were not finding an
adequate food supply or if water conditions necessitated, they would simply move to another
area. However, limitations in their food supply or unfavorable water conditions would be an
indirect effect to this species.

9.4 Discussion of Conservation Recommendations

In response to an emergency Section 7 coordination request by CEMVN, the USFWS
responded on February 26, 2019, and provided six conservation recommendations for sturgeon
that our agency could undertake to minimize the potential take of species during the structures
operation. Those recommendations and CEMVN’s responses follow:

Conservation Recommendation 1:
Recover pallid sturgeon entrained through the BCS and return them to the river.

Response: As mentioned above, a total of 19 Pallid and 239 shovelnose sturgeon were collected
in the BCS in 2019. One hundred and sixty (160) sturgeon were observed within the Stilling
Basin. Forty two percent (67) were characterized as live, 92 individuals were dead and 1
individual was reported as unknown. Of the processed individuals, 7 were pallid sturgeon (1
dead) and 153 shovelnose (91 dead). The incidence of mortality within the Stilling Basin began
to increase after August 10 when leakage through the low bays began to be reduced.
Additionally, one Gulf sturgeon was relocated to the Suction Canals draining into Lake
Pontchartrain. CEMVN plans to continue recovery efforts during future events. The names of
the water features found within the BCS are depicted in Figure 9.

Conservation Recommendation 2.

Tag and track (either actively and/or passively) shovelnose sturgeon (as a surrogate species for
the pallid sturgeon) with sonic transmitters to determine movement within and out of the
spillway and, if possible, relate those movements to environmental conditions.

Response: This effort requires prior purchase and staging of tracking equipment. This equipment
was not available for the 2019 openings. We have requested funding for purchase of equipment
to complete this recommendation during future operations.

Conservation Recommendation 3. Determine salinity tolerance of shovelnose as a means of
possibly determining dispersal of pallid sturgeon during spillway operation.

Response: Funding was never available to conduct a salinity tolerance laboratory assessment and
funding was better resourced for the pallid sturgeon rescue effort. The ERDC pallid sturgeon
experts believe since shovelnose and pallid sturgeon are strictly freshwater, their tolerance to
salinity is minimal and any sturgeon making their way to Lake Pontchartrain during or after an
opening would probably die. When the Mississippi River falls below the concrete weir of the
structure, which is approximately 16 ft (4.9 m) on the structure tile gage, or 11.8 ft (3.60 m) at
Carrolton gage flow into the BCS stops and the area begins to drain towards Lake Pontchartrain.
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The CEMVN believes that the BCS project would not result in additional information to
disprove this outcome and therefore asks the USFWS to remove the salinity tolerance
recommendation from future BCS opening recommendations.

Conservation Recommendation 4. To the maximum extent practicable, conduct a slow closure of
the BCS.

Response: The Corps strives to close the structure slowly due to this request and the stability of
downstream levees. The structure is designed such that when the Mississippi River stage falls
below the concrete sill, all discharge ceases whether the bays are still open or not. Discharge
begins at 14.9 feet on the Mississippi River at BCS or approximately 11.8 feet at Carrollton,
therefore discharge through the structure will stop when the river stage falls below that level.

Conservation Recommendation 5. Reexamine pallid sturgeon demographics and update the 2013
population viability analysis.

Response: A draft population viability analysis has been provided to USFWS for review and
comment.

Conservation Recommendation 6. Provide a report documenting completion of conservation
recommendations.

Response: CEMVN believes this recommendation is best addressed through preparation of an
after-the-fact BA (this document).

There are no known topographic or hydrographic features (apart from river current) that would
appear to attract the sturgeon to the vicinity of the BCS. ERDC (2013) postulated various
methods to establish the number of sturgeon "taken" and tried to incorporate most probable
factors involved in their analysis of potential entrainment of sturgeon. Factors considered in
some of their methods included the loss of sturgeon into Lake Pontchartrain through the BCS
during the diversion, and/or through emigration once flows were reduced during the BCS
closure, and the volume and/or duration of the diversion. The volume of water diverted through
the BCS is primarily related to the river stage (a measurement of water volume in the river) at the
structure and the number of bays that are opened. The 350 bays that comprise the structure are 20
ft-wide (6.1 m) and have two sill elevations of 16.8 ft (5.12 m) National Geodetic Vertical
Datum 1927 (NGVD) and 14.8 ft (4.51 m) NGVD (a 2 ft [0.6 m] difference).

Other Species

The conservation measures implemented for the relocation of pallid sturgeon trapped
behind the spillway structure back into the Mississippi River benefit Gulf sturgeon by relocating
entrained individuals back into the Lake Pontchartrain basin. This occurred in the 2019 recovery
operation. Since it hasn’t happened prior to this event, USACE doesn’t believe this to be a
common problem requiring additional consideration. No other Gulf sturgeon conservation
measures have been suggested or identified. No conservation recommendations have been
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suggested for sea turtles or manatee. CEMVN find current operational procedures adequate to
insure the continued viability of those species and finds no direct effects to those listed species.
CEMVN will continue to investigate opportunities to reduce the potential for indirect effects
upon those species.

Figure 9. Water body names in the BCS.
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9.5 Discussion of Effects From Recent Past Openings

Due to the number of entrained pallid sturgeon, this section will focus on the recent
success from recovery and relocation of that species. The recovery team sampled the BCS after
five openings: 2008, 2011, 2016, 2018 and 2019. The 2008 opening occurred in the early spring
with a mean water temperature of 23.5 °C similar to the 2018 opening, while the 2011 and 2019
openings occurred late spring into summer with mean water temperatures around 30 °C. The
2016 opening in January was much colder with a mean water temperature of 10.8 °C. The
relationship between water temperature and number of pallid sturgeon rescued was linear with a
regression (R? of 0.76 (Figure 10). More sturgeon are entrained as water temperature rises.

Other operating characteristics of the Spillway were also significantly (p<0.05) correlated
to recovery efforts. The percentage of bays open out of a total of 350 bays was positively related
to pallid sturgeon rescued. Number of bays opened depends on the magnitude and duration of the
Mississippi River flood, but this data seems to indicate that entrainment increases with number
of bays open. The reverse may be true when considering number of days the structure is open. A
curvilinear response was measured between number of pallid sturgeon rescued and days open.
Recovery is initially high but over time declines. Several reasons could explain this trend.
Sampling efficiency and effort varies among recovery periods. However, the most likely
explanation is that sturgeon are displaced further downstream and into Lake Pontchartrain during
longer openings and cannot find their way back into the spillway.

Discharge through Barbar’s Canal was measured during all five openings. Discharge is
regulated by pin leakage and Mississippi River stage. In 2008, initial discharge when sampling
began was 3,500 cfs compared to 2,732, 755, and 1,080 cfs in 2011, 2016, and 2019,
respectively. Flow persisted in the canal for four weeks after closure in 2008 whereas canals
became non-flowing 7 days after closure in 2011 and 2016. In 2018 and 2019, non-flowing
conditions occurred approximate 5 days after closure impacting recovery efforts. Recovery
efforts in the Canals and Stilling Basin should be prioritized according to discharge and water
temperature (Table 7).

The five openings of the BCS had different outcomes in the recovery of sturgeon. A
cumulative total of 31 pallid sturgeon were recovered after the 2008 and 2011 openings because
flows persisted in the BCS long enough to complete recovery sampling as individuals moved up
the canals towards the structure where they were effectively collected. No sturgeon were
captured after the 2016 openings because water temperatures were much colder and fish were not
moving along the channel border of the Mississippi River where they are more susceptible to
entrainment. In 2018, the river dropped below the low bays before recovery efforts and canals
were non-flowing. Therefore, sturgeon did not have the directional cues to swim upstream
towards the structure and were displaced throughout the BCS or moved into Lake Pontchartrain
where they likely perished due to the inability to osmoregulate in saline waters. The 2019 effort
yielded 19 pallid sturgeon, similar to 2011. However, 239 shovelnose sturgeon were collected in
2019 almost 3 times higher than 2011 when 78 shovelnose sturgeon were collected. Similar to
pallid sturgeon, length and seasonality of openings directly influence entrainment rate of
shovelnose sturgeon.
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The 2019 recovery effort was unusual in the number of sturgeon collected in the Stilling
Basin. Seven of the 19 pallid sturgeon were collected in the Stilling Basin using GN-Seines and
direct observation. A total of 153 of the shovelnose sturgeon were collected in the Stilling Basin
using the same approach. Although daily fluctuations of dissolved oxygen was measured, waters
of the Stilling Basin were apparently suitable for survival of most species collected over a 3-
week period and perhaps beyond. Suitable water conditions persisted even after bays quit leaking
apparently from infiltration of Mississippi River water. Regardless of the water quality, recovery

efforts in the Stilling Basin should proceed quickly because large numbers of sturgeon become
trapped in a concrete channel without any avenues to escape.

Table 7. Characteristics of the Bonnet Carré Spillway after closure from 2008 — 2019.
Water quality measurements occurred after closure during sampling and included canals,

ditches, and lakes.

Variable 2008 2011 2016 2018 2019
Days Open 31 42 22 22 122
Maximum Bays Open 160 330 210 168 206 — Feb to Apr
168 — May to July
Percent Open 45.7 94.3 60% 48 58.9 — Feb to Apr
48.0 — May to July
Maximum Discharge, cfs 160,144 | 315,930 203,000 | 196,000 213,000
Calendar Days April 11 May 9 — January | March 8 Feb 27-April 11 — 43
—May 8 | June 20 10-Feb 1 -30 days
May 10-July 22 — 79
days
Mean Water Temperature, 23.5 29.5 10.8 24.0 30.8
°C
Mean Dissolved Oxygen, 7.0 6.9 12.0 8.5 7.4
mg/l
Mean Turbidity, NTU 41.6 51.0 39.1 20.0 13.8
Number of Pallids Rescued 14 20 0 4 19
Number of Shovelnose 41 78 0 4 239
Rescued

10.0 CONCLUSION

It is the CEMVN’s determination that operation of the BCS in 2019 “may affect, likely to
adversely affect” individual pallid and shovelnose sturgeon. Some incidental take did occur in
2019, however, the event did not adversely impact the Lower Mississippi River pallid and
shovelnose populations. It has been demonstrated that the rapid rescue of entrained adult pallid
and shovelnose sturgeon can be successfully accomplished to minimize impacts to these species.
For future BCS openings, the CEMVN would contract the ERDC Fish Ecology Team to rescue
and return pallid and shovelnose sturgeon back into the Mississippi River.

It is the CEMVN’s determination that operation of the BCS in 2019 “may affect, but is
not likely to adversely affect” the Gulf sturgeon. The relocated Gulf sturgeon likely rejoined the
Pearl River population with no effect to that breeding population. CEMVN believes this trip up
the BCS by that specific Gulf sturgeon to be an isolated incident that is not likely to occur on a
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frequent basis. This is based on the fact that no other Gulf sturgeon have been captured in
previous Pallid sturgeon recovery events. In general, Gulf sturgeon are a highly mobile
anadromous fish that spend a significant portion of their life in riverine systems. They are not
going to be directly affected by river water from the BCS. Impacts to their forage habitat were
not found to be significant in the 2009 Benthic Report (Ray, 2009). Based on the 2009 Benthic
Report and life cycle characteristics of the species, CEMVN has determined that the BCS
operation had no additional effects on the overall Gulf sturgeon population nor their critical
habitat.

CEMVN determined the operation of the BCS had “no effect” on Piping plover, Red
Knot, and Eastern black rail. The shorebirds would not be effected by the additional short-term
input of freshwater into the local ecosystems.

The 2019 extreme flooding event that affected Louisiana, Mississippi, and Alabama due
to heavy rains in the Mississippi and Ohio River valleys saw a high annual mortality of marine
mammals and sea turtles in the North Central Gulf of Mexico. Some entities attribute that
increase in mortality to additional freshwater entering the Mississippi Sound. There were many
sources of freshwater including the natural passes of the Mississippi River, numerous regional
rivers, local precipitation/runoff and the BCS. It is difficult to differentiate effects on sea turtles
between other sources and the freshwater introduced from the BCS. CEMVN finds no firm link
exists between the BCS operation and a discernable direct effect to sea turtles. However, the
2019 BCS operation potentially contributed to indirect effects on sea turtles. So, CEMVN finds
the 2019 BCS operation “may affect, but not likely to adversely affect” the green sea turtle, the
Kemp’s Ridley sea turtle, and the loggerhead sea turtle.

The West Indian manatee is not directly affected by reductions in salinity. Further,
Manatee rarely occur within the area influenced by the operation of the BCS. No mortalities of
manatee were documented. However, the operation may have indirectly affected manatee
through an effect to forage habitat. So, CEMVN finds the 2019 BCS operation “may affect, but
not likely to adversely affect” manatee.

As stated in Section 2, the 2019 BCS operation had “no effect” on the giant manta ray
(Manta birostris), the hawksbill (Eretmochelys imbricata), or the leatherback sea turtle
(Dermochelys coriacea).

We request that you review this After-The-Fact BA, initiate consultation and provide us
with your BO regarding the 2019 emergency operation of the BCS.
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CONSULTATION HISTORY

February 21, 2019 — U.S. Army Corps of Engineers, New Orleans District (USACE) contacted
the U.S. Fish and Wildlife Service’s (Service) Louisiana Ecological Services Office, via
telephone, to discuss the implications of a near-term, future 2019 Bonnet Carré Spillway
(BCS) opening on the federally endangered pallid sturgeon and threatened shovelnose
sturgeon, which was federally listed under the Similarity-of-Appearance Provisions of the
ESA in 2010 (Service 2010).

February 25, 2019 — The USACE initiated, via letter dated February 22, 2019, emergency
consultation for the pallid sturgeon and the shovelnose sturgeon.

February 26, 2019 — The Service provided a written response to the USACE containing six
conservation recommendations for the operation of the BCS for the sturgeon that the
USACE could undertake to minimize the potential for take of the species during the
structure’s operation. The conservation recommendations provided by the Service were
as follows:

Task 1: Recover pallid sturgeon entrained through the BCS and return them to the river.
Prior to their return, individuals should be tagged and appropriate data collected.

Task 2: Tag and track shovelnose sturgeon (as a surrogate species for the pallid
sturgeon) with sonic transmitters to determine movement within and out of the spillway
and, if possible, relate those movements to environmental conditions.

Task 3: Determine salinity tolerance of shovelnose as a means of possibly determining
dispersal of pallid sturgeon during spillway operation.

Task 4: To the maximum extent practicable conduct a slow closure of the BCS once the
flood threat is eliminated.

Task 5: Reexamine pallid sturgeon demographics and update the 2013 population
viability analysis to determine if the spillway opening impacts the long-term viability of
that species.

Task 6: Provide a report documenting completion of the above recommendations.

May 6, 2019 — The USACE contacted the Service’s Louisiana Ecological Services Office, via
telephone, to discuss the implications of a near-term, future unprecedented second
opening of the BCS within the same calendar year on the federally listed endangered
pallid sturgeon and the threatened shovelnose sturgeon.

May 7, 2019 — The USACE initiated, via letter dated May 7, 2019, emergency consultation for

the pallid sturgeon and the shovelnose sturgeon for the unprecedented second opening of
the BCS within the same calendar year.
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May 8, 2019 - The Service provided a written response to the USACE containing six
conservation recommendations for the operation of the BCS for the sturgeon that the
USACE could undertake to minimize the potential for take of the species during the
structure’s operation. The conservation recommendations provided by the Service were
identical to those provided in our February 26, 2019, letter (listed above).

September 17, 2020 — The USACE initiated, via letter dated September 17, 2020, formal
consultation with the Service on the 2019 BCS Emergency Operations. Enclosed within
the letter was a Final BA for the Emergency Operations.

October 20, 2020 — The Service responded via letter dated October 20, 2020, to the USACE
providing confirmation that the initiation package was complete and that our biological
opinion would be issued no later than January 30, 2021.

December 15, 2020 — The Service requested via electronic mail a 20-day extension for issuance
of the final BO. The extension was granted by the USACE on December 15, 2020.

January 14, 2021 — The USACE contacted the Service, via electronic mail, to amend the BA for
the 2019 BCS Emergency Operations. These amendments included clarification of the
determination regarding Atlantic (Gulf subspecies) sturgeon and that Cat Island, included
within piping plover critical habitat, is considered just inside the Action Area for the
2019 BCS Emergency Operations.

In their September 17, 2020, request for consultation and final BA, the USACE determined that
the 2019 BCS Emergency Operations (i.e., the Action) had no effect on the hawksbill and
leatherback sea turtles, the red knot, the eastern black rail, and the piping plover, as well as no
adverse modification to piping plover critical habitat. The Service agrees that the Action had no
impacts to the red knot, the eastern black rail, and the piping plover and no adverse modification
to its critical habitat. The Service and National Marine Fisheries Service (NMFS) share
jurisdiction over all five listed sea turtle species. The NMFS has jurisdiction over all five sea
turtle species while they are in their aquatic habitat, while the Service carries jurisdictional
authority for these species when they are in their terrestrial habitat. The Service agrees that the
Action had no impacts on the terrestrial habitat for the sea turtles. Therefore, the five sea turtle
species, in the aquatic habitat, will not be discussed further in this document.

In their September 17, 2020, request for consultation and final BA, the USACE determined that
the Action may have affected, but was not likely to have adversely affected the Atlantic sturgeon
(Gulf subspecies, GS), West Indian manatee, green sea turtle, Kemp’s Ridley sea turtle, and
loggerhead sea turtle. As discussed above, the Service carries jurisdictional authority for sea
turtles when they are in their terrestrial habitat and believes that the Action had no impacts on the
terrestrial habitat for sea turtles. The West Indian manatee is a transient visitor to Louisiana that
can potentially be found in the Action Area. The increase in turbidity and algal blooms can
result in lower growth rate of submerged aquatic vegetation, a food source for manatees;
however, manatees are highly mobile and transient individuals by nature in search of adequate
food supply and water conditions. For these reasons, the Service concurs that the Actions did not
adversely affect the West Indian manatee. The Service and National Marine Fisheries Service
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(NMFS) share jurisdiction over the GS and its critical habitat. When the federal action agency is
the USACE, the NMFS has jurisdictional responsibilities for the GS in estuarine areas; however,
one GS was captured within the BCS spillway during recovery operations for pallid and
shovelnose sturgeon. Due to the location of the one captured GS, the Service agreed to handle
that species for the purposes of this consultation. Because the capture of GS has never occurred
during recovery efforts from past opening events, the USACE believes this capture to be an
isolated event. GS are highly mobile fish that spend much of the year in riverine systems, and
therefore, would not be significantly impacted by the Action. For these reasons, the Service
concurs with the USACE’s determination that the Action did not adversely affect the GS;
however, the captured GS was tagged and relocated so impacts to that one fish will be assessed
further in Section 5: Effects of the Action. According to the USACE’s Biological Assessment
and a 2009 Benthic Report (Ray 2009), impacts to GS foraging habitat in Lake Pontchartrain is
not found to be significant. Therefore, the Service agrees that there was no adverse
modifications to GS designated critical habitat.



BIOLOGICAL OPINION

1. INTRODUCTION

A biological opinion (BO) is the document that states the opinion of the U.S. Fish and Wildlife
Service (Service) under the Endangered Species Act of 1973, as amended (ESA), as to whether a
Federal action is likely to:

e jeopardize the continued existence of species listed as endangered or threatened; or

e result in the destruction or adverse modification of designated critical habitat.
The Federal action addressed in this BO is the U.S. Army Corps of Engineers, New Orleans
District (USACE) Bonnet Carré Spillway (BCS) 2019 Emergency Operations.

Consultation was requested by the USACE on the effects of the Action on the endangered pallid
sturgeon (PS; Scaphirhynchus albus) and threatened shovelnose sturgeon (SS; Scaphirhynchus
platorynchus). The SS was listed under the ESA as a threatened species, due to its similarity of
appearance to PS. When a species is considered threatened under the ESA, the Secretary may
specify regulations, commonly referred to as ‘‘special rules,’” that he deems necessary to provide
for the conservation of that species. The special rule for SS prohibits take of any SS, SS-PS
hybrids, or their roe when associated with or related to a commercial fishing activity in those
portions of its range that commonly overlap with the range of the endangered PS. All otherwise
legal activities involving SS and SS-PS hybrids that are conducted in accordance with applicable
State, Federal, tribal, and local laws and regulations are not considered to be take under this
regulation. This designation of similarity of appearance under §4(e) also does not extend any
other protections of the ESA, such as the consultation requirements for Federal agencies under
§7,to SS. Therefore, Federal agencies are not required to consult with us on activities they
authorize, fund, or carry out that may affect SS.

This BO considers the effects of the Action on pallid sturgeon. There is no designated critical
habitat for this species; therefore, none will be affected.

A BO evaluates the effects of a Federal action along with those resulting from interrelated and
interdependent actions, and from non-Federal actions unrelated to the Action (cumulative
effects), relative to the status of listed species and the status of designated critical habitat. A
Service opinion that concludes a proposed Federal action is not likely to jeopardize species and
is not likely to destroy or adversely modify critical habitat fulfills the Federal agency’s
responsibilities under §7(a)(2) of the ESA. In this BO, only the jeopardy definition is relevant,
because the Action does not affect designated critical habitat.

“Jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR §402.02). The basis of our opinion for the PS and SS is developed by
considering the status of the species, its environmental baseline, the effects of the Action, and
cumulative effects.



This BO uses hierarchical numeric section headings. Primary (level-1) sections are labeled
sequentially with a single digit (e.g., 2. PROPOSED ACTION). Secondary (level-2) sections
within each primary section are labeled with two digits (e.g., 2.1. Action Area), and so on for
level-3 sections.

2. PROPOSED ACTION

Heavy rains during early 2019 in the Mississippi and Ohio River valleys, prompted the USACE
to initiate flood control activities along the Lower Mississippi River. In late February 2019,
stage predictions for the Mississippi River indicated that the flow of water in the river below the
BCS would exceed 1,250,000 cubic feet per second (cfs). As a result, the Commander of the
USACE Mississippi Valley Division and President of the Mississippi River Commission, Major
General Richard G. Kaiser, ordered the BCS to be partially opened on February 27, 2019, to
prevent the loss of life and property from floodwaters on the Lower Mississippi River.

The BCS was partially opened on February 27, 2019, and remained partially opened until April
11, 2019. During the 44-day period, adjustments were made to the volume of water flowing
through the structure and into the adjacent, brackish, Lake Pontchartrain by removing and then
reinserting the wooden pins to control the diversion of water. Pins are removed and replaced
incrementally in equal numbers from opposite sides of the structure per the sequence of
operation. Two cranes, which move along tracks atop the structure, are used to individually lift
each pin from the required number of bays. The pins are raised from their vertical position
across the weir opening and are laid horizontally on top of the structure for later use in its
closing. Within 13 days, the USACE opened 206 of the 350 total bays. Once the 206 bays were
opened the discharge through the BCS increased to a maximum of approximately 213,000 cfs.
On the 44" day of operation, April 11, 2019, the BCS was closed. River stages remained high
following the April 11, 2019 closure of the BCS, which prompted a second opening of the BCS
on May 10, 2019 and remained partially opened until July 27, 2019. This was the first time in
the history of the BCS that the structure was opened twice within a calendar year. Within 12
days, the USACE opened 168 of the 350 total bays. Once the 168 bays were opened the
discharge through the BCS increased to a maximum of approximately 161,000 cfs. The USACE
began the closing sequence for the BCS on July 22, 2019. On the 79'" day of operation, five days
after the initiation of the second closure of operations began, the falling Mississippi River caused
the BCS to become hydrologically disconnected. The openings lasted for a combined 123 days.

2.1. Action Area

For purposes of consultation under ESA §7, the action area is defined as "all areas to be affected
directly or indirectly by the Federal action and not merely the immediate area involved in the
action" (50 CFR § 402.02). The BCS is located in St. Charles Parish, Louisiana, and protects
New Orleans and other downstream communities during major floods on the Lower Mississippi
River (Figures 1 & 2). The areas to be affected directly or indirectly will vary based on the
duration and flow associated with a particular spillway opening. There are other sources of
freshwater in the Lake Borgne/Mississippi Sound area, particularly during major flood events,
making it difficult to estimate the exact limits of any potential effects from operating the BCS.
To ensure this analysis captures all areas which could potentially be affected, the action area



includes the BCS, Lake Pontchartrain, Lake Borgne, portions of the Biloxi Marsh, and the
Western Mississippi Sound (West of the Gulfport Ship Channel). This determination was based
on a combination of Hydrocoast maps (Lake Pontchartrain Basin Foundation) showing salinity
gradients during and shortly after operation of the BCS in conjunction with USACE water
quality monitoring.

2.2. Non-Federal Activities caused by the Federal Action

A BO evaluates the effects of a proposed Federal action. “Effects of the action are all
consequences to listed species or critical habitat that are caused by the proposed action, including
the consequences of other activities that are caused by the proposed action. A consequence is
caused by the proposed action if it would not occur but for the proposed action, and it is
reasonably certain to occur. Effects of the action may occur later in time and may include
consequences occurring outside the immediate area involved in the action” (50 CFR §402.02).

The Service defines the action area as that area including all direct and indirect effects of the
action. PS have been observed to exhibit seasonal variation in movement patterns based on
temperature and discharge and are capable of moving long distances in search of favorable
habitat. Given this information, it is probable that the most significant direct and indirect effects
of this action occurred within the Mississippi River in the Coastal Plain Management Unit (as
defined in the recovery plan).

2.3. Tables and Figures for Proposed Action

Figure 1. Location map of the Bonnet Carré Spillway on the Mississippi River and drainage into
Lake Pontchartrain (USACE 2020).



Figure 2. Closer look at the Bonnet Carré Spillway and water body names in the Spillway
(USACE 2020).



3. STATUS OF SPECIES

This section summarizes best available data about the biology and current condition of PS
throughout its range that are relevant to formulating an opinion about the Action. The Service
published its decision to list the PS as endangered on October 9, 1990 (55 FR 36641-36647).
The reasons for listing were habitat modification, apparent lack of natural reproduction,
commercial harvest, and hybridization in parts of its range. Critical habitat has not been
proposed or designated for the PS. The Service conducted a 5-year review of the species’ status
and revised the recovery plan in 2014, and determined that no status change was needed at that
time. Most of the background information on PS biology and status presented throughout this
BO is taken directly from information presented in the recently revised recovery plan (Service
2014a) and five other BOs (Service 2009; Service 2010a; Service 2014b; Service 2018; Service
2020).

3.1. Species Description

The PS is a benthic, riverine fish that occupies the Mississippi River Basin, including the
Mississippi River, Missouri River, and their major tributaries (i.e., Platte, Yellowstone, and
Atchafalaya rivers) (Service 1990).

Recent studies have documented extensive hybridization between PS and SS in the Lower
Mississippi River (Coastal Plain Management Unit) (Jordan et al., 2019). These studies also
confirmed that small numbers of genetically pure PS continue to occupy the Lower Mississippi
River; however, genetic analysis is required for their accurate identification. There is currently
no official Service policy for the protection of hybrids under the Act, and the protection of
hybrid progeny of endangered or threatened species is evaluated as necessary. For example, the
protection of hybrids to facilitate law enforcement is recognized as appropriate under the Act
(§4(3)) in cases where they are sympatric with pure species and morphologically difficult to
distinguish. The duration and significance of hybridization between PS and SS is currently
unknown, and it is not possible to visually distinguish pure PS from introgressed PS; therefore,
for the purposes of management and consultation, we are considering all phenotypic PS as
protected under the Act.

The PS can grow to lengths of over 6 feet (ft) (1.8 meters [m]) and weights in excess of 80
pounds (Ibs) (36 kilograms [kg]) in the upper Missouri River portion of its range. In the
Mississippi River, specimens seldom exceed 3 ft (1 m) in length, or 20 lbs (9 kg) in weight. PS
have a flattened, shovel-shaped snout, a long, slender, and completely armored caudal peduncle,
and lack a spiracle (Smith 1979). As with other sturgeon, the mouth is toothless, protrusible, and
ventrally positioned under the snout. The skeletal structure is primarily cartilaginous (Gilbraith
et al. 1988). PS are similar in appearance to the more common and darker SS, and may be
visually distinguished by the proportional lengths of inner and outer barbels, mouth width,
proportion of head width to head length, proportion of head length to body length, and other
characteristics. As noted above, morphological PS require genetic analysis to determine
hybridization.



3.2. Life History
Habitat

PS habitats can generally be described as large, free-flowing, warm water, turbid river habitats
with a diverse assemblage of physical attributes that are in a constant state of change (Service
1993, 2014). Floodplains, backwaters, chutes, sloughs, islands, sandbars and main channel
waters form the large river ecosystem that provide the macrohabitat requirements for all life
stages of PS. Throughout its range, PS tend to select main channel habitats (Bramblett 1996;
Sheehan et al. 1998; Service 2014a; Schramm et al. 2017); in the Lower Mississippi River
(LMR), they have been found in a variety of main channel habitats, including natural and
engineered habitats (Herrala et al. 2014).

PS are thought to occupy the sandy main channel in the Mississippi, Missouri, and Yellowstone
rivers most commonly, but also are collected over gravel substrates (Service 2014a; Bramblett
and White 2001; Hurley et al. 2004; Garvey et al. 2009; Koch et al. 2012). Several studies have
documented PS near islands and dikes, and these habitats are thought to provide a break in water
velocity and an increased area of depositional substrates for foraging (Garvey et al. 2009; Koch
et al. 2012). Increased use of side channel and main channel islands has been noted in spring,
and it is hypothesized that these habitats may be used as refugia during periods of increased flow
(Garvey et al. 2009; Koch et al. 2012; Herrala et al. 2014). Recent telemetry monitoring of adult
PS in the LMR indicates use of most channel habitats, including dikes, revetment, islands,
secondary channels, etc. (Kroboth et al. 2013; Herrala et al. 2014). Islands and secondary
channels are important in recruitment of larval sturgeon in the LMR (Hartfield et al. 2013).

PS occur within a variety of flow regimes (Garvey et al. 2009). In their upper range, adult PS are
collected in depths that vary between 1.97-47.57 ft with bottom water velocities ranging from
2.20 ft/s and 2.62 ft/s (Service 2014a; Bramblett and White 2001; Gerrity 2005). PS in the LMR
have been collected at depths greater than 65 ft with a mean value of 32.81 ft, and water
velocities greater than 5.91 ft/s with a mean value of 2.30 ft/s (ERDC unpublished data; Herrala
et al. 2014). Turbidity is thought to be an important factor in habitat selection by PS, which have
a tendency to occupy more turbid habitats than SS (Blevins 2011). In the LMR, PS have been
collected in turbidities up to 340 Nephelometric Turbidity Units (NTU's) with a mean value of
90 NTU's (ERDC unpublished data).

Much of the natural habitat throughout the range of PS has been altered by humans, and this is
thought to have had a negative impact on this species (Service 2014a). Habitats were once very
diverse, and provided a variety of substrates and flow conditions (Baker et al. 1991; Service
1993). Extensive modification of the Missouri and Mississippi rivers over the last 100 years has
drastically changed the form and function of the river (Baker et al. 1991; Prato 2003). Today,
habitats are reduced and fragmented and much of the Mississippi River basin has been
channelized to aid in navigation and flood control (Baker et al. 1991). The extent of impacts
from range-wide habitat alteration on the PS is unknown, but recent studies have shown that in
the unimpounded reaches (i.e., LMR), suitable habitat is available and supports a diverse aquatic
community (Service 2007).



Movement

Like other sturgeon, PS is a migratory fish species that moves upstream annually to spawn (Koch
et al. 2012). Movements are thought to be triggered by increased water temperature and flow in
spring months (Garvey et al. 2009; Blevins 2011). PS may remain sedentary, or remain in one
area for much of the year, and then move either upstream or downstream during spring (Garvey
et al. 2009; Herrala and Schramm 2017). It is possible that because movement in large, swift
rivers requires a great amount of energy, this relatively inactive period may be a means to
conserve energy (Garvey et al. 2009). Most active periods of movement in the upper Missouri
River were between March 20 and June 20 (Bramblett and White 2001). In one study, individual
fish traveled an average of 3.73 mi/day and one individual traveled over 9.94 mi/day (Garvey et
al. 2009). PS in the Missouri River have been reported to travel up to 5.90 mi/hour and 13.30
mi/day during active periods (Bramblett and White 2001). Based on a surrogate study that
documented recaptures of SS in the Missouri River originally tagged in the LMR, PS may
similarly undertake long-distance, multi- year upstream movements. Upstream distances
approaching 1,245 mi have been recorded (ERDC unpublished data) and similar distances have
been recorded for downstream movements (Service unpublished data).

Aggregations of PS have been reported in several locations in the middle Mississippi River,
particularly around gravel bars, including one annual aggregation at the Chain of Rocks Dam,
which is thought to be related to spawning activities (Garvey et al. 2009). Aggregations of PS in
the lower 8.70 mi of the Yellowstone River are also thought to be related to spawning activities
of sturgeon from the Missouri River (Bramblett and White 2001). PS have been found to have
active movement patterns during both the day and night, but they move mostly during the day
(Bramblett and White 2001). There have been no verified spawning areas located in the LMR.

Feeding

Sturgeon are benthic feeders and are well adapted morphologically (ventral positioning of the
mouth, laterally compressed body) for the benthic lifestyle (Service 1993; Findeis 1997). Adult
PS are primarily piscivorous (but still consume invertebrates), and are thought to switch to
piscivory around age 5 or 6 (Kallemeyn 1983; Carlson et al. 1985; Hoover et al. 2007; Grohs et
al. 2009). In a study of PS in the middle and lower Mississippi River, fish were a common
dietary component and were represented primarily by Cyprinidae, Sciaenidae, and Clupeidae
(Hoover et al. 2007). Other important dietary items for PS in the Mississippi River were larval
Hydropsychidae (Insecta: Trichoptera), Ephemeridae (Insecta: Ephemeroptera), and
Chironomidae (Insecta: Diptera) (Hoover et al. 2007). PS diet varies depending on season and
location, and these differences probably are related to prey availability (Hoover et al. 2007). Ina
Mississippi River dietary study, Trichoptera and Ephemeroptera were consumed in greater
quantities in winter months in the lower Mississippi River, while the opposite trend was
observed in the middle Mississippi River (Hoover et al. 2007). Hoover et al. (2007) also found
that in both the middle Mississippi River and the lower Mississippi River, dietary richness is
greatest in winter months.



3.3. Numbers, Reproduction, and Distribution
Spawning

Freshwater sturgeon travel upstream to spawn between the spring equinox and summer solstice,
and it is possible that either a second or an extended spawning period may occur in the fall in
southern portions of the range (i.e., Mississippi River) (Service 2007; Wildhaber et al. 2007,
Schramm et al. 2017). These spawning migrations are thought to be triggered by several cues,
including water temperature, water velocity, photoperiod, presence of a mate, and prey
availability (Keenlyne 1997; DeLonay et al. 2007; DeLonay et al. 2009; Blevins 2011). Gamete
development is completed during the upstream migration and sturgeon are thought to spawn near
the apex of their migration (Bemis and Kynard 1997). Data suggests that female Scaphirhynchus
spp. do not reach sexual maturity until ages 6-17 and spawn every 2-3 years, and that males do
not reach sexual maturity until ages 4-9 (Keenlyne and Jenkins 1993; Colombo et al. 2007; Stahl
2008; Divers et al. 2009). PS and SS at lower latitudes (e.g., lower Mississippi River) may begin
spawning at an earlier age than those in upper portions of the range (e.g., Upper and Middle
Mississippi and Missouri Rivers) because they are thought to have shorter lifespans and smaller
sizes (George et al. 2012). Also, LMR PS may be more highly fecund than those in northern
portions of their range (George et al.2012). It is thought that PS, like SS spawn over gravel
substrates, but spawning has never been observed in this species (Service 1993; DeLonay et al.
2007; DeLonay et al. 2009).

Rearing

PS hatch when they reach a total length (TL) of approximately “z-inch. Larvae feed on yolk
reserves and drift downstream for 1 1-17 days, until yolk reserves are depleted (Snyder 2002;
Braaten et al. 2008; DeLonay et al. 2009). Length of drift and rate of yolk depletion are
dependent on several factors, including water temperature, photoperiod, and water velocity
(Snyder 2002; DeLonay et al. 2009). Larval drift is not completely understood and the impacts
of artificial structures, as well as the role of eddies, are unknown (Kynard et al. 2007; Braaten et
al. 2008). During drift, sturgeon repeat a "swim up and drift" pattern, in which they swim up in
the water column from the bottom (<10 in) and then drift downstream (Kynard et al. 2002;
Kynard et al. 2007). A hatchery series of SS from the Natchitoches National Fish Hatchery
(NNFH) in Louisiana (J. Dean, unpublished data) reports complete yolk sac absorption at days 8-
9 post-hatch, which is several days sooner than SS from Gavins Point National Fish Hatchery in
South Dakota, so there could be a latitudinal difference in yolk absorption and larval maturation
rates throughout the range of PS (Snyder 2002). The timing of exogenous feeding, which begins
when yolk reserves are depleted and drifting has ceased, can differ latitudinally (DeLonay et al.
2009). The switch from endogenous to exogenous feeding is known as the “critical period",
because mortality is likely if sturgeon do not find adequate food (Kynard et al. 2002; DeLonay et
al. 2009). PS begin exogenous feeding around 11-12 days post-hatch in upper portions of their
range, but exogenous feeding was observed in fish as small as 17.82mm TL in the lower
Mississippi River (Harrison et al., unpublished data), which could be as young as 6-8 days (based
on unpublished age and growth data from NNFH) post-hatch (Braaten et al. 2007). The diets of
young of year and juvenile PS and SS in upper portions of their ranges are much like those of the
adult SS, and are primarily composed of aquatic insects and other benthic macroinvertebrates



(Braaten et al. 2007; Wanner et al. 2007; Grohs et al. 2009; Klumb et al. 2009). Young of year
and juvenile PS in the LMR feed primarily on Chironomidae over sand in channel habitats
(Harrison et al. 2012, unpublished data). Juvenile PS are thought to switch to piscivory around
ages 5-6 (Kallemeyn 1983; Carlson et al. 1985; Hoover et al. 2007; Grohs et al. 2009).

Kynard et al. (2002) found larval PS to be photopositive and showed little preference to substrate
color, except for a slight preference for light substrates when exogenous feeding began. It is
thought that PS become increasingly photonegative starting around day 11 post-hatch (Kynard et
al. 2002). In this same study, larval sturgeon swam in open habitats, seeking no cover under
rocks in the swimming tube, and aggregated in small groups around days 3-5 post-hatch (Kynard
et al. 2002). The black tail phenotype of these young sturgeon is thought to aid in recognition
and aggregation (Kynard et al. 2002). PS have been observed swimming and drifting at a wide
range (2-118 in) above the bottom depending on water velocities (although most fish are thought
to stay in the lower 20 in of the water column), and drift velocities are thought to range from
0.98-2.29 ft/s (Kynard et al. 2002; Kynard et al. 2007; Braaten et al. 2008). Drift distance of
larval sturgeon is thought to be between 85.75-329.33 mi (Kynard et al. 2007; Braaten et al.
2008). Juvenile PS have been found in water depths ranging from an average of 7.58-8.14 ft in
the upper Missouri River (Gerrity 2005). Maximum critical swimming speeds for juvenile PS
range from 0.32 ft/s to 0.82 ft/s, depending on size, with larger juveniles (6-8 in TL) able to
withstand higher water velocities than their smaller counterparts (5-6 in TL) (Adams et al. 1999).
In the Lower Mississippi River, larval sturgeon collections are associated with flooded sand bars
in secondary channels and sand/gravel reefs in the main channel (Hartfield et al. 2013; Schramm
et al 2017).

Distribution and Abundance

PS occur in parts of the Mississippi River Basin, including the Mississippi River below the
confluence of the Missouri River, and its distributary, the Atchafalaya River; and the Missouri
River and its tributaries the Yellowstone and Platte Rivers (Kallemeyn 1983; Killgore et al.
2007). Recovery efforts have divided the extensive range of PS into four management units
(Service 2013b) based on population variation (i.e., morphological, genetic) and habitat
differences (i.e., physiographic regions, impounded, unimpounded reaches) throughout the
extensive range of the PS (Service 2013b). These are:

Great Plains Management Unit (GPMU): The GPMU extends from Great Falls of the
Missouri River, Montana, to Fort Randall Dam, South Dakota, and includes the
Yellowstone, Marias, and Milk Rivers.

Central Lowlands Management Unit (CLMU): The CLMU includes the Missouri River
from Fort Randall Dam, South Dakota, to the confluence of the Grand River, Missouri,
and includes the lower Platte and lower Kansas Rivers.

Interior Highlands Management Unit (IHMU): The IHMU includes the Missouri River
from the confluence of the Grand River, Missouri, to the confluence of the Mississippi
River, Missouri, and the Mississippi River from Keokuk, Iowa, to the confluence of the
Ohio River, Illinois.



Coastal Plain Management Unit (CPMU): The CPMU includes the LMR from the
confluence of the Ohio River, Illinois, to the Gulf of Mexico, Louisiana (the action area
of this consultation), and the Atchafalaya River distributary system, Louisiana.

To date, >1,100 PS have been captured in the CPMU since listing (>500 PS from the LMR, and
>600 from the Atchafalaya River) (Killgore et al. 2007; Service database 2018), exceeding
capture numbers from all other management units combined. Pallid to shovelnose ratios range
between 1:6 to 1:3 in the LMR, depending upon river reach, and 1:6 in the Atchafalaya River
(Killgore et al. 2007; Service 2007). The ratio of pallid to shovelnose sturgeon in the lower
Mississippi River reach where the BCS is located is typically 1:3 (ERDC 2013). Age-0 PS have
been captured in both the LMR and the Atchafalaya, although it is unclear exactly where and
when spawning occurs (ERDC, unpublished data; Hartfield et al. 2013). Age-0 and immature PS
are difficult to distinguish from SS (Hartfield et al. 2013); however, capture data indicates annual
recruitment of immature PS since 1991 (Service database 2013). The occurrence of
Scaphirhynchus was extended from River Mile 85 downstream 50 miles to River Mile 33, when
ERDC collected two young-of-year Scaphirhynchus sturgeon with a trawl in the lower
Mississippi River in November of 2016 (USACE 2017).

3.4. Conservation Needs and Threats

Much of the following information is taken from Service documents (Service 2000, 2007, 2014b,
2018). The PS was listed due to the apparent lack of recruitment for over 15 years, and the
habitat threats existing at the time of listing. Destruction and alteration of habitats by human
modification of the river system is believed to be the primary cause of declines in reproduction,
growth, and survival of the PS. The historic range of PS as described by Bailey and Cross
(1954) encompassed the middle and lower Mississippi River, the Missouri River, and the lower
reaches of the Platte, Kansas, and Yellowstone Rivers. Bailey and Cross (1954) noted a PS was
captured at Keokuk, Iowa, at the lowa and Missouri state border. Duffy et al. (1996) stated that
the historic range of PS once included the Mississippi River upstream to Keokuk , lowa, before
that reach of the river was converted into a series of locks and dams for commercial navigation

(Coker 1930).

Habitat destruction/modification and the curtailment of range were primarily attributed to the
construction and operation of dams on the upper Missouri River and modification of riverine
habitat by channelization of the lower main stems of the Missouri and Mississippi Rivers. Dams
substantially fragmented PS range in the upper Missouri River. However, free-flowing riverine
conditions currently exist throughout the lower 2,000 mi (3,218 km) (60 percent) of the PS
historical range. Although the lower Missouri River continues to be impacted by regulated flows
and modified habitats, actions have been developed and are being implemented to address habitat
issues. Recent studies and data from the Mississippi River suggests that riverine habitats are less
degraded than previously believed, and that they continue to support diverse and productive
aquatic communities, including PS. Although there are ongoing programs to protect and
improve habitat conditions in the four management units, positive effects from these programs
on PS have not been quantified.
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Carlson and Pflieger (1981) stated that PS are rare but widely distributed in both the Missouri
River and in the Mississippi River downstream from the mouth of the Missouri River. A
comparison of PS and SS catch records provides an indication of the rarity of PS. At the time of
their original description, PS composed 1 in 500 river sturgeon captured in the Mississippi River
at Grafton, Illinois (Forbes and Richardson 1905). PS were more abundant in the lower Missouri
River near West Alton, Missouri, representing one-fifth of the river sturgeon captured (Forbes
and Richardson 1905). Carlson et al. (1985) captured 4,355 river sturgeon in 12 sampling
stations on the Missouri and Mississippi Rivers. Field identification revealed 11 (0.25 percent)
PS. Grady et al. (2001) collected 4,435 river sturgeon in the lower 850 mi (1,367 km) of the
Missouri River and 100 mi (161 km) of the middle Mississippi River from November 1997 to
April 2000. Field identification revealed nine wild (0.20 percent) and nine hatchery-origin PS.

Today, PS, although variable in abundance, are ubiquitous throughout most of the free-flowing
Mississippi River. When the PS was listed as endangered they were only occasionally found in
the following areas; from the Missouri River: 1) between the Marias River and Fort Peck
Reservoir in Montana; 2) between Fort Peck Dam and Lake Sakakawea (near Williston, North
Dakota); 3) within the lower 70 mi (113 km) of the Yellowstone River downstream of Fallon,
Montana; 4) in the headwaters of Lake Sharpe in South Dakota; 5) near the mouth of the Platte
River near Plattsmouth, Nebraska; and, 6) below River Mile 218 to the mouth in the State of
Missouri.

Keenlyne (1989) updated previously published and unpublished information on distribution and
abundance of PS. He reported pre-1980 catch records for the Mississippi River from its mouth
upstream to its confluence with the Missouri River, a length of 1,153 mi (1,857 km); in the lower
35 mi (56 km) of the Yazoo/Big Sunflower and St. Francis Rivers (tributaries to the Mississippi);
in the Missouri River from its mouth to Fort Benton, Montana, a length of 2,063 mi (3,323 km);
and, in the lower 40 mi (64 km) of the Kansas River, the lower 21 mi (34 km) of the Platte River,
and the lower 200 mi (322 km) of the Yellowstone River (tributaries to the Missouri River). The
total range is approximately 3,500 mi (5,635 km) of river.

Currently, the Missouri River (1,154 mi) (1,857 km) has been modified significantly with
approximately 36 percent of the riverine habitat inundated by reservoirs, 40 percent channelized,
and the remaining 24 percent altered due to dam operations (Service 1993). Most of the major
tributaries of the Missouri and Mississippi Rivers have also been altered to various degrees by
dams, water depletions, channelization, and riparian corridor modifications.

The middle Mississippi River, from the mouth of the Missouri River to the mouth of the Ohio
River, is principally channelized with few remaining secondary channels, sand bars, islands and
abandoned channels. The middle Mississippi River has been extensively diked; navigation
channels and flood control levees have reduced the size of the floodplain by 39 percent.

Levee construction along the lower Mississippi River, from the Ohio River to the Gulf, has
eliminated major natural floodways and reduced the land area of the floodplain by more than 90
percent (Fremling et al. 1989). Fremling et al. (1989) also report that levee construction isolated
many floodplain lakes and raised river banks. As a result of levee construction, 15 meander loops
were severed between 1933 and 1942.
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Destruction and alteration of big-river ecological functions and habitats once provided by the
Missouri and Mississippi Rivers were believed to be the primary cause of declines in
reproduction, growth, and survival of PS (Service 2014a). The physical and chemical elements
of channel morphology, flow regime, water temperature, sediment transport, turbidity, and
nutrient inputs once functioned within the big-river ecosystem to provide habitat for PS and other
native species. On the main stem of the Missouri River today, approximately 36 percent of
riverine habitat within the PS range has been transformed from river to lake by construction of
six massive earthen dams by the USACE between 1926 and 1952 (Service 1993). Another 40
percent of the river downstream of the dams has been channelized. The remaining 24 percent of
river habitat has been altered by changes in water temperature and flow caused by dam
operations.

The channelized reach of the Missouri River downstream of Ponca, Nebraska, once a diverse
assemblage of braided channels, sandbars, and backwaters, is now confined within a narrow
channel of rather uniform width and swift current. Morris et al. (1968) found that channelization
of the Missouri River reduced the surface area by approximately 67 percent. Funk and Robinson
(1974) calculated that, following channelization, the length of the Missouri River between Rulo,
Nebraska, and its mouth (~500 river miles) (310 km) had been reduced by 8 percent, and the
water surface area had been reduced by 50 percent.

Missouri River aquatic habitat between and downstream of main stem dams has been altered by
reductions in sediment and organic matter transport/deposition, flow modification, hypolimnetic
releases, and narrowing of the river through channel degradation. Those activities have
adversely impacted the natural river dynamics by reducing the diversity of bottom contours and
substrates, slowing accumulation of organic matter, reducing overbank flooding, changing
seasonal patterns, severing flows to backwater areas, and reducing turbidity and water
temperature (Hesse 1987). The Missouri River dams also are believed to have adversely affected
PS by blocking migration routes and fragmenting habitats (Service 2014a).

The pattern of flow velocity, volume, and timing of the pre-development rivers provided the
essential life requirements of native large-river fishes like the PS and paddlefish. Hesse and
Mestl (1993) found a significant relationship between the density of paddlefish larvae and two
indices (timing and volume) of discharge from Fort Randall Dam. They concluded that when
dam operations caused discharge to fluctuate widely during spring spawning, the density of
drifting larvae was lower, and when annual runoff volume was highest, paddlefish larval density
was highest. Hesse and Mestl (1987) also modeled these same two indices of discharge from
Fort Randall Dam with an index of year-class strength. They demonstrated significant negative
relationships between artificial flow fluctuations in the spring and poor year-class development
for several native and introduced fish species including river carpsucker, shorthead redhorse,
channel catfish, flathead catfish, sauger, smallmouth buffalo, and bigmouth buffalo. The sample
size of sturgeon was too small to model in that study; however, a clear relationship existed
between poor year-class development in most native species studied and the artificial
hydrograph.
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Modde and Schmulbach (1973) found that during periods of low dam releases, the secondary
subsidiary channels, which normally feed into the river channel, become exposed to the
atmosphere and thus cease to contribute littoral benthic organisms into the drift. Schmulbach
(1974) states that use of sandbar habitats were second only to cattail marsh habitats as nursery
ground for immature fishes of many species.

Even though extensive flood control, water supply, and navigation projects constrict and control
the Missouri and Mississippi Rivers with reservoirs, stabilized banks, jetties, dikes, levees, and
revetments, relatively unaltered remnant reaches of the Missouri River and the Mississippi River
from the Missouri River confluence to the Gulf of Mexico still provide habitat useable by PS.
However, anthropogenic alterations (i.e., levee construction) effectively increased river stage and
velocities at higher discharges by preventing overbank flows on the adjacent floodplains (Baker
etal. 1991).

The upper ends of the reservoirs in the upper basin may be influencing the recruitment of larval
sturgeon. Both SS and PS larvae have a propensity to drift after hatching (Kynard et al. 1998a,
1998b). Bramblett (1996) found that the PS may be spawning in the Yellowstone River between
River Mile 9 and River Rile 20 upriver, and that from historic catch records, there is some
evidence to indicate that the occurrence of PS catches coincide with the spring spawning at the
mouth of the Tongue River (Service 2000). SS have been found to spawn in the tributaries of the
Yellowstone River as well as such areas as the Marias, Teton, Powder and Tongue Rivers
(Service 2000). SS are successfully recruiting and reproducing in the river stretches in the upper
basin and this may be directly related to the amount of larval and juvenile habitat they have
available downstream of the spawning sites.

Early indications in culturing PS indicate that sturgeon larvae will not survive in a silty substrate.
In 1998, most of the larval sturgeon held in tanks at Gavins Point NFH, experienced high
mortality when the water supply contained a large amount of silt which settled on the bottom of
the tanks. Migration routes to spawning sites on the lower Yellowstone River have been
fragmented by low-head dams used for water supply intakes. Such habitat fragmentation has
forced PS to spawn closer to reservoir habitats and reduced the distance larval sturgeon can drift
after hatching.

Historically, pallid, shovelnose, and lake sturgeon were commercially harvested in all States on
the Missouri and Mississippi Rivers (Helms 1974). The larger lake and PS were sought for their
eggs which were sold as caviar, whereas SS were historically destroyed as bycatch. Commercial
harvest of all sturgeon has declined substantially since record-keeping began in the late 1800s.
Most commercial catch records for sturgeon have not differentiated between species and
combined harvests as high as 430,889 Ib (195,450 kg) were recorded in the Mississippi River in
the early 1890s, but had declined to less than 20,061 1b (9,100 kg) by 1950 (Carlander 1954).
Lower harvests reflected a decline in SS abundance since the early 1900s (Pflieger 1975).
Today, commercial harvest of SS is still allowed in 5 of the 13 states where PS occur.

Mortality of PS occurs as a result of illegal and incidental harvest from both sport and

commercial fishing activities (Service 2000). Sturgeon species, in general, are highly vulnerable
to impacts from fishing mortality due to unusual combinations of morphology, habits, and life
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history characteristics (Boreman 1997). In 1990, the head of a PS was found at a sport-fish
cleaning station in South Dakota, and in 1992 a PS was found dead in a commercial fisherman's
hoop net in Louisiana. In 1997, four PS were found in an Illinois fish market (Sheehan et al.
1997). It is probable that PS are affected by the illegal take of eggs for the caviar market. In
1999, a PS that was part of a movement and habitat study on the lower Platte River was
harvested by a recreational angler (Service 2000). Bettoli et al. (2008) found 1.8 percent of the
total sturgeon catch in Tennessee caviar harvest were composed of PS. In addition, such illegal
and incidental harvest may skew PS sex ratios such that hybridization with shovelnose is
exacerbated. Killgore et al. (2007) indicated that higher mortality rates for PS in the Middle
Mississippi River may be a result of habitat limitation and incidental take by the commercial
shovelnose fishery.

Currently, only a sport and/or aboriginal fishery exist for lake sturgeon, due to such low
population levels (Todd 1998). SS are commercially harvested in eight states and a sport fishing
season exists in a number of states (Mosher 1998). Although information on the commercial
harvest of SS is limited, Illinois reported the commercial harvest of SS was 43,406 1bs (19,689
kg) of flesh and 233 lbs (106 kg) of eggs in 1997 and Missouri reported a 52-year mean annual
harvest of 8,157 1bs (3,700 kg) of flesh (Todd 1998) and an unknown quantity of eggs for 1998.
Missouri also has a sport fishery for SS but has limited data on the quantities harvested (Mosher
1998).

The previous lack of genetic information on the PS and SS led to a hybridization debate. In
recent years, however, several studies have increased our knowledge of the genetic,
morphological, and habitat differences of those two species. Campton et al. (1995) collected
data that support the hypothesis that PS and SS are reproductively isolated in less-altered
habitats, such as the upper Missouri River. Campton et al. (2000) suggested that natural
hybridization, backcrossing, and genetic introgression between PS and SS may be reducing the
genetic divergence between those species. Sheehan has identified 86 separate loci for
microsatellite analysis that are being used to differentiate between PS, SS, and suspected hybrid
sturgeon (Service 2000).

Bramblett (1996) found substantial differences in habitat use and movements between adult PS
and SS in less altered habitats. Presumably, the loss of habitat diversity caused by human-
induced environmental changes inhibits naturally occurring reproductive isolating mechanisms.
Campton et al. (1995) and Sheehan et al. (1997) note that hybridization suggests that similar
areas are currently being used by both species for spawning.

Carlson et al. (1985) studied morphological characteristics of 4,332 sturgeon from the Missouri
and middle Mississippi Rivers. Of that group, they identified 11 PS and 12 PS /SS hybrids.
Suspected hybrids have recently been observed in commercial fish catches on the lower Missouri
and the middle and lower Mississippi Rivers (Service 2000). Bailey and Cross (1954) did not
report hybrids, which may indicate that hybridization is a recent phenomenon resulting from
environmental changes caused by human-induced reductions in habitat diversity and measurable
changes in environmental variables such as turbidity, flow regimes, and substrate types (Carlson
et al. 1985). A study by Keenlyne et al. (1994) concluded that hybridization may be occurring in
half the river reaches within the range of PS and that hybrids may represent a high proportion of
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remaining sturgeon stocks. Hartfield and Kuhajda (2009) stated that hybridization rates in the
Mississippi River have been overestimated, and there is no direct evidence linking the
morphological or genetic variation defined as hybridization between PS and SS in the lower
Missouri, Mississippi, or Atchafalaya Rivers with recent anthropogenic activities. Hybridization
could present a threat to the survival of PS through genetic swamping if the hybrids are fertile,
and through competition for limited habitat (Carlson et al. 1985). Keenlyne et al. (1994) noted
few hybrids showing intermediacy in all characteristics as would be expected in a first generation
cross, indicating the hybrids are fertile and reproducing.

Hubbs (1955) indicated that the frequency of natural hybridization in fish was a function of the
environment, and the seriousness of the consequences of hybridization depends on hybrid
viability. Hybridization can occur in fish if spawning habitat is limited, if many individuals of
one potential parent species lives in proximity to a limited number of the other parent species, if
spawning habitat is modified and rendered intermediate, if spawning seasons overlap, or where
movement to reach suitable spawning habitat is limited (Hubbs 1955). Any of those conditions,
or a combination of them, could be causing the apparent breakdown of isolating mechanisms that
prevented hybridization between these species in the past (Keenlyne et al. 1994). Hartfield and
Kuhajada (2009) examined three of the five original specimens used to describe the PS and
found that the character indices currently used to distinguish the fish identify some of the type
specimens as hybrids. In conclusion, they stated they found no evidence directly linking habitat
modification and hybridization particularly in the Mississippi River and no evidence that
hybridization constitutes an anthropogenic threat to the PS.

More recent studies have documented extensive hybridization between PS and SS in the Lower
Mississippi River (Coastal Plain Management Unit) (Jordan et al. 2019). These studies also
confirmed that small numbers of genetically pure PS continue to occupy the Lower Mississippi
River; however, genetic analysis is required for their accurate identification. Please refer to
Section 3.1 Species Description for an explanation of why we consider all phenotypic PS as
protected under the Act for the purposes of management and consultation.

Although more information is needed, pollution is also likely an exacerbating threat to the
species over much of its range. Pollution of the Missouri River by organic wastes from towns,
packing houses, and stockyards was evident by the early 1900s and continued to increase as
populations grew and additional industries were established along the river. Due to the presence
of a variety of pollutants, numerous fish-harvest and consumption advisories have been issued
over the last decade or two from Kansas City, Missouri, to the mouth of the Mississippi River.
That distance represents about 45 percent of the PS total range. Currently there are no advisories
listed by the U.S. Environmental Protection Agency (EPA) south of Tennessee (approximately
710 miles).

Polychlorinated biphenyls (PCBs), cadmium, mercury, and selenium have been detected at
elevated, but far below lethal, concentrations in tissue of three PS collected from the Missouri
River in North Dakota and Nebraska. Detectable concentrations of chlordane,
dichlorodiphenyldichloroethylene (DDE), dichlorodiphenyltrichloroethane (DDT), and dieldrin
also were found (Ruelle and Keenlyne 1994). The prolonged egg maturation cycle of PS,
combined with bioaccumulation of certain contaminants in eggs, could make contaminants a

15



likely agent adversely affecting eggs and embryos, as well as development or survival of fry,
thereby reducing reproductive success.

In examining the similarities and differences between SS and PS, Ruelle and Keenlyne (1994)
concluded that, while the SS may not meet all the traits desired for a surrogate, it may be the best
available for contaminant studies. Conzelmann et al. (1997) reported that trace element
concentrations in Old River Control Complex (ORCC) SS in Louisiana were generally higher
than in SS from other areas. Certain trace elements can adversely affect reproduction,
development, and may ultimately be lethal if concentrations are excessive. Most trace element
levels were unremarkable; however, cadmium, copper, lead, and selenium concentrations were
elevated in ORCC samples and may warrant concern (Conzelmann et al. 1997).

Conzelmann et al. (1997) also reported that organochlorine (OC) pesticide concentrations are the
main environmental concern in Louisiana's SS, and consequently, in the PS. SS OC
concentrations were generally greater than were observed in fishes from other areas, and ORCC
SS toxaphene levels were elevated compared to the National Contaminants Biomonitoring
Program. Toxaphene possesses known carcinogenic, teratogenic, xenotoxic, and mutagenic
properties; can cause suppression of the immune system; and may function as an endocrine
system imitator, blocker, or disrupter (Colburn and Clements 1992). Those factors make
toxaphene the greatest OC concern in ORCC SS and, by extension, the ORCC PS (Conzelmann
et al. 1997). Further investigations are needed to identify contaminant sources in the Mississippi
and Atchafalaya Rivers and to assess the role, if any, of contaminants in the decline of PS
populations.

Another issue that is negatively impacting PS throughout its range is entrainment. The loss of
PS associated with water intake structures has not been accurately quantified. The EPA
published final regulations on Cooling Water Intake Structures for Existing Facilities per
requirements of Section 316(b) of the Clean Water Act. The rule making was divided into three
phases. However, only Phase I and II appear applicable to inland facilities; Phase III applies to
coastal and offshore cooling intake structures associated with coastal and offshore oil and gas
extraction facilities. The following rule summaries are based on information found at
https://www.epa.gov/cooling-water-intakes. Phase I rules, completed in 2001, require permit
holders to develop and implement techniques that will minimize impingement mortality and
entrainment. Phase II, completed in 2004, covers existing power generation facilities that are
designed to withdraw 50 million gallons per day or more with 25 percent of that water used for
cooling purposes only. Phase II and the existing facility portion of Phase III were remanded to
EPA for reconsideration and a final rule combined the remands into one rule in 2014. This rule,
implemented through National Pollutant Discharge Elimination System permits, is intended to
minimize negative effects associated with water cooling structures.

Section 316(b) of the Clean Water Act requires the EPA to insure that aquatic organisms are
protected from impingement or entrainment. As part of the Phase II ruling, some power plants
have begun conducting required entrainment studies. Preliminary data on the Missouri River
suggests that entrainment may be a serious threat that warrants more investigation. Initial results
from work conducted by Mid-America at their Neal Smith power facilities found hatchery-reared
PS were being entrained (Jordan in litt. 2006; Ledwin in litt. 2006; Williams in litt. 2006). Over
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a 5-month period, four known hatchery-reared PS have been entrained, of which two were
released alive and two were found dead. Ongoing entrainment studies required by the Clean
Water Act will provide more data on the effects of entrainment. However, addressing
entrainment issues may not occur immediately and continued take of hatchery-reared or wild PS
will limit the effectiveness of recovery efforts. In addition to cooling intake structures for power
facilities, concerns have been raised regarding entrainment associated with dredge operations and
irrigation diversions. Currently little data are available regarding the effects of dredge
operations. However, the USACE St. Louis District, and the Dredging Operations and
Environmental Research Program have initiated work to assess dredge entrainment of fish
species and the potential effects that these operations may have on larval and juvenile
Scaphirhynchus. Data for escape speed, station-holding ability, rheotaxis and response to noise,
and dredge flow fields are being used to develop a risk assessment model for entrainment of
sturgeon by dredges. Entrainment has been documented in the irrigation canal supplied by the
Intake Dam on the Yellowstone River (Jaeger et al. 2004). Given that entrainment has been
documented to occur in the few instances it has been studied, further evaluation of entrainment at
other water withdrawal points is warranted across the PS range to adequately evaluate this threat.
Entrainment of PS stocked in the Mississippi River into the Atchafalaya River via the ORCC has
been documented by the capture of a tagged stocked sturgeon that was released into the
Mississippi River.

BOs which allow the take of PS also represent a factor that should be considered when

examining factors that could have an influence on the PS population. The table below (Table 1)
presents all completed BOs for the LMR.
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Table 1. BOs conducted for actions occurring on the Lower Mississippi River that impacted PS. Critical habitat is
not designated for this species; thus, none is included here.

O(py' :;?)n S Action Affecting PS Authorized Take Take Reported

2003 BO addressing the Natchitoches National Fish Hatchery’s | 90 adults/season for 5 season 23 harassment (2003)
Collection of Endangered Pallid Sturgeon from Louisiana | (harassment)

Waters for Propagation and Research 8 adults/season for 5 seasons
(death)

2004 Modification to revise 2003 IT estimates for BO (4-7-3- 120 adults/season for 5 329 (Atchafalaya)

702) on Natchitoches National Fish Hatchery’s Activities (harassment) harassment (through
14 adults/season for (death) 2010)
potential 7 dead (2004)

2004 Programmatic BO addressing the effects of the Southeast 28 adults in captive 461 (LMR) harassment
region’s Section 10(a)(1)(A) Permitting on the pallid propagation/year (death) (through 2012)
sturgeon (5-years)

2,500 to 15,000 captive year-class 1 dead (2006)
90 days old or older (one-time loss- | 2 dead (2007)
death) 1 dead (2009)
200 larval/juvenile/year sampling

(death)

3, 5-inch or greater fish/year

netting (death or injury)

3 fish/year external tagging (death

or injury)

1 fish/year transport (death)

S fish/year radio-tracking (death or

injury)

2005 Modification 2 — adding new forms of take to the 2004 14 wild pallid sturgeon/season NA

revised Incidental Take Statement (4-7-04-734) for the (death)

2003 BO (4-7-03-702) on Natchitoches National Fish

Hatchery’s Activities 15,000 hatchery-reared pallid
sturgeon/season (death)

2009 BO addressing the 2008 Emergency Opening of Bonnet 14 adults (harassment) 14 adult harassment
Carré Spillway, USACE 92 adults (death) Unknown deaths

2010 BO addressing the Medium White Ditch Diversion 23 adults/year (death) potential 0

2010 BO addressing the small diversion at Convent/Blind River | 7 adults/year (death) potential 0

2010 BO addressing the Taxonomic ID study 100 adults (death) 76

2013 Modification of the Programmatic BO 21 adults/year(death) potential 0

2013 BO addressing the USACE CIP Unspecified 0

2014 BO addressing the USACE Permits for Sand and Gravel Unspecified NA
Mining in the Lower Mississippi River

2018 BO addressing the Bonnet Carré Spillway 2011 and 2016 | 2011 — 20 adults (harassment) 2011 — 20 adults
Emergency Operations 82 adults (death) Unknown deaths

2016 — 26 adults (death) 2016 — N/A
Unknown deaths

2020 BO addressing the Bonnet Carré Spillway 2018 14 adults (death) 4 adults — 2 harassment,
Emergency Operation 2 adults (harassment) 2 dead

Total 142 adults/yr (harassment) 849 adult harassment

314 adults (death) 89 adult known dead
14-28/year (potential death) Unknown

200 larval fish/year (potential <200/year larvae
death) collected
2,500-15,000 year-class 90 days

old or older (one-time loss-death)

! The original estimates for the 2003 BO are not included as they were revised in 2004.
2 Hatchery propagation was terminated in Region 4 in 2005.
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4. ENVIRONMENTAL BASELINE

This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of the PS, its habitat, and ecosystem within the Action Area. The
environmental baseline is a “snapshot” of the species’ health in the Action Area at the time of the
consultation and does not include the effects of the Action under review.

4.1. Action Area Numbers, Reproduction, and Distribution

The action under consultation occurred within the LMR area of the Coastal Plains Management
Area. The status of the PS within the action area is discussed within the STATUS OF THE
SPECIES/CRITICAL HABITAT section above.

4.2. Action Area Conservation Needs and Threats

The action area conservation needs and threats would be among those previously discussed
under STATUS OF THE SPECIES/CRITICAL HABITAT, but would include only those
pertaining to the southern-portion (LMR) of the species’ range as previously described.

5. EFFECTS OF THE ACTION

This section analyzes the direct and indirect effects of the Action on the PS and the one captured
GS, which includes the direct and indirect effects of interrelated and interdependent actions.
Direct effects are caused by the Action and occur at the same time and place. Indirect effects are
caused by the Action, but are later in time and reasonably certain to occur. Our analyses are
organized according to the description of the Action in section 2 of this BO.

5.1. Effects of 2019 Operations

The USACE operated the BCS, which is located on the left descending bank of the river at River
Mile 128, for a total of 123 days (February 27, 2019 to April 11, 2019 and May 10, 2019 to July
27,2019). Following the 2019 BCS second closure, the ERDC, the Louisiana Department of
Wildlife and Fisheries (LDWF), and Bonnet Carré project staff sampled for approximately 3
weeks over a 10-day period in August 2019 and recovered 258 Scaphirhynchus (19 pallid and
239 shovelnose) sturgeon captured within the outfall of the BCS. One hundred and sixty (160)
sturgeon were collected within the Stilling Basin in the spillway. Of those 160 sturgeon, seven
were pallid sturgeon with one of the seven found dead. All live Scaphirhynchus sturgeon
captured were returned to the Mississippi River. Additionally, one GS was captured, tagged, and
relocated back into Lake Pontchartrain.

5.2. Summary of the Effects of the Action

GS are anadromous fish that are known to occur Lake Pontchartrain during winter months and
migrate into river systems for spring and summer to spawn. Adult and sub-adult GS over-winter
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in estuarine habitat, such as Lake Pontchartrain, and marine habitat to feed and grow and migrate
to freshwater habitats, such as tributaries of Lake Pontchartrain during spring and summer
months. The first 2019 opening began at a time when GS would be over-wintering in Lake
Pontchartrain while the second opening began around the timing of migration to freshwater
systems of tributaries around the lake and the Pearl River. The BCS was open for a total of 123
days in 2019. In the past recovery efforts after the closing of the BCS in 2008, 2011, 2016, and
2018, no GS have been captured; therefore, it is believed to be an anomaly. The capture of the
one GS after the 2019 closure could be contributed to the length of the opening as well as the
timing of the second opening occurring during the time of year GS would be migrating and
spending the warmer months in freshwater habitats. The GS that spend winters in Lake
Pontchartrain either migrate to the Pearl River or up into the tributaries around the lake. The
captured GS was tagged and then released into the Suction Canals draining into Lake
Pontchartrain to rejoin the breeding population. The data that could come from tagging this GS
could contribute vital migration and population information for the species. Because the capture
of the one GS is believed to be an anomaly event, the Service anticipates only the one individual
captured, tagged, and relocated was impacted by the 2019 opening.

PS were known to occur within this reach of the river prior to the BCS operations. Depths
utilized by PS have been reported throughout its range; however, because of the varying total
depth of the rivers throughout its range this information may have limited applicability to the
LMR unless depth is expressed as a percent of the total river depth. Water depths in the
Mississippi River at low water in front of the structure range from -2 to -119 feet North
American Vertical Datum (NAVD); average minimum depth is -8.6 feet NAVD and average
maximum depth is -86 NAVD feet (USACE 2004). The calculated percent of total river depth
utilized by PS is approximately 70ft (Bramblett 1996 cited in Constant et al. 1997; Constant et al.
1997). Using that percentage compared to water depths during the diversion would indicate that
PS should not be found on the batture in front of the structure during its operation. However, the
usage of this habitat has never been quantified (incidental usage or actively used) or documented
in literature. Incomplete knowledge of PS life history, especially in the LMR does not preclude
high water usage of the batture as feeding habitat or velocity refugia.

The Pallid Sturgeon Lower Basin Recovery Workgroup has identified information gaps essential
to the consultation and recovery processes in the Lower Mississippi River Basin. These include
the following: relative abundance of PS, demographics, feeding habits, habitat use, hybridization
ratios, presence of fish diseases in the wild, population anomalies, and reliable separation and
identification of PS, SS, and hybrids. A more recent information gap identified by the Lower
Basin Work Group is the entrainment of adult and juvenile PS through the ORCC and potential
entrainment through the existing coastal wetland restoration diversions. The implications of the
BCS operations on sturgeon populations within the LMR can be better understood due to the
completion of the “Entrainment Studies of Pallid Sturgeon Associated with Water Diversions in
the Lower Mississippi River” (ERDC 2013) although some data gaps remain. ERDC is currently
conducting sturgeon entrainment studies at the ORCC, and has documented entrainment of
sonic-tagged PS and SS. Therefore, the sturgeons' response to encountering the BCS flows (e.g.,
avoidance versus actively sought) is unknown. There are several hypotheses on possible
sturgeon reactions to entrainment that must be considered to determine levels of take potential,
as follows: (1) Only sturgeon located near the structure during its opening were entrained (i.e.,
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no increase in sturgeon entrainment because of active avoidance); (2) sturgeon actively swam
into the structure seeking velocity refuge from main-channel flows and/or seeking food sources
on the batture and/or in a perceived secondary channel (i.e., the BCS); or, (3) sturgeon were
entrained passively or actively during down-river migration. It is likely that the reaction to the
BCS opening would vary with life stage of the sturgeon, and actual "take" may be due to a
combination of any of the above hypotheses.

There are no known topographic or hydrographic features (apart from current) that would appear
to attract the sturgeon to the vicinity of the BCS. ERDC (2013) postulated various methods to
establish the number of sturgeon "taken" and tried to incorporate most probable factors involved
in their analysis of potential entrainment of sturgeon. Factors considered in some of their
methods included the loss of sturgeon into Lake Pontchartrain being either actively (swept out of
the BCS) during the diversion and/or through emigration once flows were reduced during the
structures closure and the volume and/or duration of the diversion.

The volume of water diverted through the BCS is primarily related to the river stage (a
measurement of water volume in the river) at the structure and the number of bays that are
opened. The 350 bays that comprise the structure are twenty-feet-wide and have two sill
elevations of 16.8 ft National Geodetic Vertical Datum 1927 (NGVD) and 14.8 ft NGVD (2 feet
difference). For the 2019 combined openings, the maximum number of bays opened during this
diversion was 206 (Tables 2 and 3, Section 5.3). The combined 123-day period diverted the
greatest amount of water during the opening with a maximum of 213,000 cfs, approximately
100,000 cfs less than the amount of the maximum discharge rate created by the 2011 operation
(315,930 cfs) and with a difference of 17,000 cfs in the maximum discharge rate between the
2019 and 2018 operations. Although there is a decrease in magnitude of discharge through the
BCS in 2019 from the 2011 operation, the recovery effort yielded a similar number of recovered
sturgeon in 2011. PS, as well as other sturgeon species, are strongly rheotactic and will orient
into the direction of water flow. Approximately five days after the 2019 BCS closing, the
velocity in the canals below the structure dropped essentially to zero and the water levels
dropped quickly throughout the spillway. Because of this, entrained sturgeon were less likely to
move towards the base of the structure, unlike they did after the 2008 closure. The rapid drop in
water levels hampered physical movement through and over road crossings that crisscross the
spillway, thus, causing the sturgeon to become stranded in the stilling basin below the BCS
structure or in the spillway lakes that become disconnected to the canals.

Effects of the action on larval, fry, and juvenile fish

No larval Scaphirhynchus were collected by LDWF or ERDC after the closure of the BCS;
however, the collection of larval sturgeon within any habitat typically requires considerable
efforts, which often only results in the capture of a few specimens (Quist 2004). The methods to
collect larval and young-of-year (YOY) Scaphirhynchus have been refined during the past
decade; therefore, the numbers of larval Scaphirhynchus collected within the Mississippi River
have increased (Herzog et al. 2005; Hrabik et al. 2007; Phelps et al. 2010). In 1985, a SS larva
was collected at White Castle (approximately 65 miles upstream; River Mile 193) (Constant et
al. 1997). Larval SS have also been collected near Vicksburg, Mississippi, (River Mile 435)
approximately 307 miles upstream of the BCS (Constant et al. 1997; Hartfield et al. 2013;
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Schramm et al. 2017). Kynard et al. (2002) and Braaten et al. (2008) reported longer larval drift
times; thus greater distances were traveled by PS larva when compared to SS larva. PS larvae
were determined to travel at approximately the mean river velocity for the first 11 days after
hatching and then slightly slower for the next 6 days because of the sturgeon's transition to a
benthic life stage. Distances covered during larval drift are affected by water velocity; however,
water temperature can affect larval/fry development rates (warmer temperatures increase
development rates) which would also affect drift distances. Higher water velocities occur with
larger flood events (USACE 2009). Water velocities in the Mississippi River south of Baton
Rouge (River Mile 231) have been documented to range from 4.4 feet per second (fps) to 1.5 fps
depending on the discharge. South of Baton Rouge the river channel is larger and the slope of
the river decreases; thus, velocities are slower than those above Baton Rouge (Wells 1980).
Surface water velocities measured north of Baton Rouge range from 2.9 fps to 5.6 fps for
discharges of 200,000 cubic feet per second (cfs) to I million cfs, respectively. Three surface
velocity cross-sections taken south of Baton Rouge at discharges of 350,000, 460,000, and
470,000 cfs never had velocities greater than 4 fps, but a surface velocity cross-section taken
north of Baton Rouge measured velocities in excess of 5 fps for a discharge of 310,000 cfs
(Wells 1980). The USACE has computed surface water velocities of the Mississippi River at
New Orleans (River Mile 107; approximately 20 miles downstream). For the river stages when
the BCS was operated in 2019, river velocities ranged from about 8.5 fps to slightly less than
10.3 fps. Velocities calculated for sixty percent of the river’s depth ranged from 6.2 fps to under
7.3 fps. The opening and closing of the BCS occurred as the discharge below the ORCC reached
1.5 million cfs. The most southern PS spawning sites are unknown; however, potential gravel
bar spawning sites occur at various locations between Baton Rouge, Louisiana, and Vicksburg,
Mississippi, (River Mile 435) approximately 307 miles upstream of the BCS. If a mean water
velocity of 5.9 fps (4 miles per hour) is assumed to have occurred from Vicksburg to the BCS,
larvae could travel as much as 96 miles per day, barring entrainment into the eddies, the batture,
and other areas.

One seven- and one nine-day post-hatch larval sturgeon were collected near Vicksburg,
Mississippi, on May 20, which indicated that hatching occurred on the 13 and 11 of May,
respectively. The previously mentioned larval sturgeon captured at White Castle was collected
on May 15. Other larval sturgeon recently captured between Greenville and Vicksburg,
Mississippi, (approximate Rivers Miles 540 and 440, respectively) would indicate hatching
occurred in early to mid-May (Schramm et al. 2017). Although there could be limited spawning
as early as late March, most spawning in the LMR occurs during late April through mid-May.
Therefore, based on the Schramm et al. 2017 study, it is possible that the presence of larval
sturgeon would not be expected the during the February 27, 2019 — April 11, 2019 operation;
however, due to the timing of the second 2019 operation there is a possibility that larval sturgeon
were present during that second operational period.

Effects of the action on sub-adult and adult
Hoover et al. (2005) examined swimming performance of juvenile PS (maximum size 6.3
inches) at different velocities. Minimum escape speeds for PS ranged from 1.6 to 1.7 fps and

burst speeds were determined to range from 1.7 to 2.95 fps; however, because they frequently
failed to exhibit rheotaxis, their ability to avoid entrainment based on swimming performance
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was determined to be relatively low. Overall, approximately 18 percent were not positively
rheotatic; however, Adams et al. (1999) found only 7 percent were non-rheotatic. White and
Meftford (2002) examined swimming behavior and performance of SS ranging from 25.2 to 31.5
inches in length. Their ability to navigate the length of the test flume was best (60 to 90 percent)
over a smooth bottom followed by coarse sand, gravel, and then cobble, but the small sample
size and large variability precluded this from being a definitive conclusion. The greatest success
at negotiating the flume was determined to occur between the range of 2 and 4 fps; however,
success at greater velocities (6 fps) did occur. Approximately 30 percent failed to exhibit
rheotactic behavior at velocities below 1.6 fps. Conversely, Adams et al. (1997) found all adult
shovelnose to be positively rheotactic. PS are believed to avoid areas that have very little or no
water velocity (DeLonay and Little 2002, cited in Quist 2004; Erickson 1992 cited in Service, no
date) and leave areas that no longer have flows (Backes et al. 1992; Constant et al. 1997).

The timing of PS movements and migration in the LMR may differ from that of other rivers and
other portions of the Mississippi River (Constant et al. 1997). Migrations and movement in the
Atchafalaya River was associated with water temperatures between 14° and 21° Celsius (C)
(Constant et al. 1997) and spring and early summer seasons (Schramm and Dunn 2008).
USACE’s Biological Assessment stated that the mean water temperature of the Mississippi River
during the 2019 opening was 30°C, higher than the above range.

Because of the size of PS captured in the BCS in 2019, it is believed that the presence of the
vertical wall would preclude any of them from returning to the river. The velocities within the
BCS and the topography would provide sufficient areas where sturgeon could seek velocity
refuge and remain in the BCS even until its closure. Downstream migrating sturgeon could
swim into the lake, lose orientation to any flow fields and not return to the BCS. Information on
PS preference for flows indicates that this number would be relatively small, but not
discountable.

With assistance from ERDC, the Service utilized a hydrology based method to determine the
number of sturgeon entrained during the 2008 opening of the BCS. The hydrology method is
based upon a proposed relationship between the volume of water diverted and the number of
sturgeon entrained. The hydrology methodology is similar to those recommended to determine
entrainment by power plants (Goodyear 1977). However, methods proposed by Goodyear could
not be used because of insufficient information for some model parameters. While the method
below is similar to that used to determine take in the 2018 BO for the 2011 and 2016 BCS
openings, using the data from the Davis Pond Outfall Canal, changes were made based on the re-
examination of those entrainment calculations by Applied Biomathematics which resulted in a
revised technique based on a mark-recapture method (Fiedenberg and Siegrist 2019). This
revised technique uses the volume of water discharged per each entrained fish to calculate the
possible maximum number of sub-adult and adult PS entrained. The methodology currently
utilized represents the Service's best efforts to determine entrainment; however, the Service
recognizes that as more information about PS life history, behavior, and abundance becomes
available these methods may need to be revised or totally replaced.

The Service based the effects of the Action on sub-adult/adult PS using the following
assumptions:
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1) All fish entrained will not return to the river.

2) Adult PS and adult SS will be entrained at the same approximate ratio found in the
Davis Pond Outfall Canal study.
3) With increases in the duration and volume of water diverted, additional fish will be

entrained (i.e., the level of entrainment considered is directly proportional to the
duration or volume of diverted water).

4) All tagged fish occurring near sampling efforts will have equal probability of being
captured.

5) The percentage of tagged sturgeon captured of all tagged sturgeon available for
capture in the Davis Pond Outfall Canal represents the effectiveness of sampling
efforts (i.e., percent success) in determining the total number of sturgeon entrained.

The Service recognizes that the assumptions made may not be totally accurate for all sturgeon
entrained but believes that this represents a scenario that is most likely to be the response of the
majority of the sturgeon that will be entrained and, therefore, represents utilization of the best
available information.

The Service calculated the maximum take of sub-adult/adult PS by finding the mean discharge
for the operation (i.e., cfs) and converting the mean discharge to total volume of water
discharged (i.e., cubic feet). To calculate the maximum number of PS entrained, the total
volume of water discharged through the BCS during the operation was divided by the volumetric
entrainment rate (i.e., cf) from Applied Biomathematics (Friedenberg and Siegrist 2019):

1.5577 x 107 cfs *(24*60*60) = 1.3459 x 10 '2 cf (total volume of water discharged)

1.3459 x 10 2 cf/ 1.6440 x 10'° cf = 81.9 fish for this operation (rounded to 82)

Based on the calculations above, the estimated maximum number of PS entrained through the
BCS during the 2019 openings is 82.
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5.3. Tables and Figures for Effects of the Action

Table 2. Bonnet Carré Sequence of First Operation in 2019 (USACE 2020).

Day |Date Bays Opened  [Total Opened Discharge

1 Feb. 27 |28 28 23,000 cfs

2 Feb. 28 |20 48 37,000 cfs

3 Mar. 1 40 88 74,000 cfs

4 Mar. 2 20 108 91,000 cfs

5 Mar. 3 0 108 94,000 cfs

6 Mar. 4 40 148 138,000 cfs
7 Mar. 5 0 148 148,000 cfs
8 Mar. 6 0 148 148,000 cfs
9 Mar. 7 20 168 169,000 cfs
10  [Mar. 8 20 188 187,000 cfs
11 |Mar.9 0 188 176,000 cfs
12 Mar. 10 |10 198 197,000 cfs
13 [Mar. 11 [8 206 198,000 cfs
14 |Mar.12 |0 206 196,000 cfs
15 |Mar.13 |0 206 202,000 cfs
16 [Mar. 14 |0 206 207,000 cfs
17 |Mar. 15 |[-10 196 207,000 cfs
18 |Mar.16 |0 196 207,000 cfs
19 |Mar. 17 |0 196 199,000 cfs
20 [Mar. 18 |0 196 207,000 cfs
21  |Mar.19 |0 196 213,000 cfs
22 |Mar.20 |0 196 210,000 cfs
23  [Mar.21 |0 196 196,000 cfs
24  [Mar.22 |0 196 194,000 cfs
25 |Mar.23 |0 196 184,000 cfs
26 |Mar.24 |0 196 179,000 cfs
27 |Mar.25 |0 196 177,000 cfs
28  |Mar.26 |20 176 158,000 cfs
29  |Mar.27 |24 152 135,000 cfs
30 [Mar.28 [-17 135 131,000 cfs
31 Mar. 29 |0 135 131,000 cfs
32 [Mar.30 |0 135 135,000 cfs
33 [Mar.31 |0 135 133,000 cfs
34 |Arp. 1 0 135 135,000 cfs
35  |Arp. 2 0 135 126,000 cfs
36 |Apr.3 0 135 114,000 cfs
37 |Apr. 4 0 135 107,000 cfs
38  |Apr. 5 0 135 105,000 cfs
39 |Apr. 6 0 135 96,000 cfs

40  |Apr. 7 0 135 85,000 cfs

41 |Apr. 8 -36 99 66,000 cfs
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Day |Date Bays Opened  [Total Opened Discharge
42 |Apr. 9 -47 52 38,000 cfs
43 |Apr. 10 |-34 18 11,000 cfs
44 |Apr. 11 |-18 0 0 cfs

Table 3. Bonnet Carré Sequence of Second Operation in 2019 (USACE 2020).

Day |Date Bays Opened Total Opened Discharge

1 May 10 60 60 79,000 cfs

2 May 11 10 70 83,000 cfs

3 May 12 0 70 86,000 cfs

4 May 13 58 128 116,000 cfs
5 May 14 10 138 127,000 cfs
6 May 15 0 138 128,000 cfs
7 May 16 0 138 122,000 cfs
8 May 17 0 138 124,000 cfs
9 May 18 0 138 127,000 cfs
10 May 19 10 148 142,000 cfs
11 May 20 0 148 148,000 cfs
12 May 21 20 168 161,000 cfs
13 May 22 0 168 161,000 cfs
14 May 23 0 168 158,000 cfs
15 May 24 0 168 155,000 cfs
16 May 25 0 168 158,000 cfs
17 May 26 0 168 159,000 cfs
18 May 27 0 168 158,000 cfs
19 May 28 0 168 157,000 cfs
20 May 29 0 168 149,000 cfs
21 May 30 0 168 145,000 cfs
22 May 31 0 168 141,000 cfs
23 June 1 0 168 143,000 cfs
24 June 2 0 168 135,000 cfs
25 June 3 0 168 140,000 cfs
26 June 4 0 168 138,000 cfs
27 June 5 0 168 136,000 cfs
28 June 6 0 168 138,000 cfs
29 June 7 0 168 138,000 cfs
30 June 8 0 168 144,000 cfs
31 June 9 0 168 146,000 cfs
32 June 10 0 168 146,000 cfs
33 June 11 0 168 147,000 cfs
34 June 12 0 168 147,000 cfs
35 June 13 0 168 144,000 cfs
36 June 14 0 168 147,000 cfs
37 June 15 0 168 150,000 cfs
38 June 16 0 168 146,000 cfs
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Day |Date Bays Opened Total Opened Discharge
39 June 17 0 168 147,000 cfs
40 June 18 0 168 142,000 cfs
41 June 19 0 168 137,000 cfs
42 June 20 0 168 131,000 cfs
43 June 21 0 168 130,000 cfs
44 June 22 0 168 124,000 cfs
45 June 23 0 168 115,000 cfs
46 June 24 0 168 116,000 cfs
47 June 25 0 168 110,000 cfs
48 June 26 0 168 108,000 cfs
49 June 27 0 168 108,000 cfs
50 June 28 0 168 104,000 cfs
51 June 29 0 168 105,000 cfs
52 June 30 0 168 99,000 cfs
53 July 1 0 168 110,000 cfs
54 July 2 0 168 108,000 cfs
55 July 3 0 168 104,000 cfs
56 July 4 0 168 103,000 cfs
57 July 5 0 168 102,000 cfs
58 July 6 0 168 106,000 cfs
59 July 7 0 168 109,000 cfs
60 July 8 0 168 112,000 cfs
61 July 9 0 168 108,000 cfs
62 July 10 0 168 110,000 cfs
63 July 11 0 168 117,000 cfs
64 July 12 0 168 131,000 cfs
65 July 13 0 168 133,000 cfs
66 July 14 0 168 117,000 cfs
67 July 15 0 168 111,000 cfs
68 July 16 0 168 106,000 cfs
69 July 17 0 168 103,000 cfs
70 July 18 0 168 103,000 cfs
71 July 19 0 168 96,000 cfs
72 July 20 0 168 90,000 cfs
73 July 21 0 168 84,000 cfs
74 July 22 -10 158 72,000 cfs
75 July 23 -22 136 57,000 cfs
76 July 24 -42 94 40,000 cfs
77 July 25 -30 64 25,000 cfs
78 July 26 -38 26 11,000 cfs
79 July 27 -26 0 0 cfs
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6. CUMULATIVE EFFECTS

For purposes of consultation under ESA §7, cumulative effects are those caused by future state,
tribal, local, or private actions that are reasonably certain to occur in the Action Area. Future
Federal actions that are unrelated to the proposed action are not considered because they require
separate consultation under ESA §7.

We know that the Mid-Barataria Sediment Diversion and the Mid-Breton Sediment Diversion
Projects are reasonably certain to be implemented downstream of the BCS. However, those
projects are federal actions that will require separate consultation under ESA §7. We are not
aware of any non-federal actions in the action area that may affect the PS. Therefore, cumulative
effects are not relevant to formulating our opinion for the action.

7. CONCLUSION

In this section, we summarize and interpret the findings of the previous sections (status, baseline,
effects, and cumulative effects) relative to the purpose of a BO under §7(a)(2) of the ESA, which
is to determine whether a Federal action is likely to:

a) jeopardize the continued existence of species listed as endangered or threatened; or

b) result in the destruction or adverse modification of designated critical habitat.
“Jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR §402.02).

After reviewing the current status of the PS, the effects of the 2019 BCS openings, and the
cumulative effects, it is the Service’s biological opinion that the 2019 BCS emergency operations
are not likely to have jeopardized the continued existence of the species. No critical habitat has
been designated for the PS; therefore, none was affected. After reviewing the effects of the 2019
BCS openings on the GS, it is the Service’s biological opinion that the 2019 BCS emergency
operations are not likely to have jeopardized the continued existence of the species.

8. INCIDENTAL TAKE STATEMENT

ESA §9(a)(1) and regulations issued under §4(d) prohibit the take of endangered and threatened
fish and wildlife species without special exemption. The term “take” in the ESA means “to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in
any such conduct” (ESA §3). In regulations at 50 CFR §17.3, the Service further defines:

e “harass” as “an intentional or negligent act or omission which creates the likelihood of
injury to wildlife by annoying it to such an extent as to significantly disrupt normal
behavioral patterns which include, but are not limited to, breeding, feeding, or
sheltering;”

e “harm” as “an act which actually kills or injures wildlife. Such acts may include
significant habitat modification or degradation where it actually kills or injures wildlife
by significantly impairing essential behavioral patterns, including breeding, feeding or
sheltering;” and,
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e “incidental take” as “any taking otherwise prohibited, if such taking is incidental to, and
not the purpose of, the carrying out of an otherwise lawful activity.”

Under the terms of ESA §7(b)(4) and §7(0)(2), taking that is incidental to and not intended as
part of the agency action is not considered prohibited, provided that such taking is in compliance
with the terms and conditions of an incidental take statement (ITS).

The Action considered in this BO includes a conservation measure to recover entrained PS from
the BCS and return them to the LMR, as well as, capturing a GS and returning it to Lake
Pontchartrain. Through this statement, the Service authorizes this conservation measure as an
exception to the prohibitions against trapping, capturing, or collecting listed species. This
conservation measure is identified as a Reasonable and Prudent Measure below, and we provide
Terms and Conditions for its implementation.

8.1. Amount or Extent of Take

This section specifies the amount or extent of take of PS that the Action is reasonably certain to
cause, which we estimated in the “Effects of the Action” section of this BO. We reference, but
do not repeat, these analyses here. The Service believes incidental take in the form of mortality
and harassment resulted from the emergency operation of the BCS. Our assessment of take did
not anticipate the death of any adult sturgeon captured and released back into the Mississippi
River but did include mortality associated with entrapment behind the BCS structure.

The Service acknowledges the incidental take in the form of harassment of 18 PS resulted from
the entrainment, recovery, and release of those individuals back into the Mississippi River.
Nineteen PS were collected in the recovery effort; however, one was dead. While handling of
fish can induce stress that may lead to mortality the Service does not believe that the recovery
and return to the LMR of those 18 PS resulted in any of their deaths.

The Service acknowledges incidental loss in the form of death of one PS resulted from the
entrainment. That one PS collected was found dead.

The Service estimated incidental loss (by death or serious injury) of 82 PS adults. These 82
adults estimated to be incidentally lost by death or serious injury are in addition to the one dead
PS that were collected during the recovery efforts after the structure closed.

The Service anticipated the incidental take (direct death) of an unknown number of
larval/juvenile PS due to entrainment but that number cannot be quantified.

The Service acknowledges the incidental take in the form of harassment of one GS resulted from
the capture, tagging, and release of that individual back into the Lake Pontchartrain. While
handling of fish can induce stress that may lead to mortality, the Service does not believe that the
capture, tagging, and return to the Lake Pontchartrain of that one GS resulted in its death.
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9. CONSERVATION RECOMMENDATIONS

ESA §7(a)(1) directs Federal agencies to use their authorities to further the purposes of the ESA
by conducting conservation programs for the benefit of endangered and threatened species.
Conservation recommendations are discretionary activities that an action agency may undertake
to avoid or minimize the adverse effects of a proposed action, implement recovery plans, or
develop information that is useful for the conservation of listed species.

Following the 2008 flood event, the USACE and the Mississippi Valley Division (MVD)
initiated studies to comply with Conservation Recommendations from the 2009 BO. These
studies have:
e + Documented and quantified sturgeon entrainment in existing diversions compared to
adjacent river reaches;
e Estimated population size of PS in river reaches associated with diversions; and,

e + Developed population viability models of PS to analyze impacts of entrainment-based
“take” by water diversions (ERDC-EL, 2013).

Additional studies are currently in progress to determine sturgeon entrainment rates at the
ORCC, including seasons and conditions in which entrainment occurs, as well as studies on the
role of the batture to the LMR ecosystem. The USACE Mississippi Valley Division has also
developed and implemented a Conservation Plan for listed species in the LMR, which promotes
conservation of PS through their engineering and construction activities (Killgore et al. 2014).
An updated methodology to determine PS entrainment and the population-level risk has been
developed based on data from the past BCS operations as well as the Davis Pond Diversion,
which has been developed for use in future entrainment estimates (Friedenberg and Siegrist
2019). The Service encourages the USACE to continue these studies and conservation measures.

10.REINITIATION NOTICE

Formal consultation for the Action considered in this BO is concluded. Reinitiating consultation
is required if the USACE retains discretionary involvement or control over the Action (or is
authorized by law) when:
a. the amount or extent of incidental take is exceeded;
b. new information reveals that the Action may affect listed species or designated critical
habitat in a manner or to an extent not considered in this BO;
c. the Action is modified in a manner that causes effects to listed species or designated
critical habitat not considered in this BO; or,
d. anew species is listed or critical habitat designated that the Action may affect.

In instances where the amount or extent of incidental take is exceeded, the USACE is required to
immediately request a reinitiation of formal consultation.
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EXECUTIVE SUMMARY

This Endangered Species Act (ESA) Biological Opinion (BO) of the U.S. Fish and Wildlife
Service (Service) addresses the potential effects of the Mid-Barataria Sediment Diversion
(MBSD) Project being proposed by the Coastal Protection and Restoration Authority (CPRA) of
Louisiana. The U.S. Army Corps of Engineers (USACE), New Orleans District is evaluating
CPRA’s application to construct, operate, and maintain the MBSD for a Department of the Army
permit under Section 10 of the Rivers and Harbors Act of 1899 and Section 404 of the Clean
Water Act and a permission request under Section 14 (33 U.S. Code [USC] 408) (Section 408) of
the Rivers and Harbors Act of 1899. The MBSD is also being evaluated for funding under the
Deepwater Horizon Oil Spill Final Programmatic Damages Assessment and Restoration Plan
(DWH PDARP) restoration planning process by the Louisiana Trustee Implementation Group
(LA TIG) which will make the final decision on funding. The LA TIG is comprised of the State
of Louisiana [which includes the following state agencies: CPRA, Louisiana Department of
Wildlife and Fisheries (LDWF), Louisiana Oil Spill Coordinator’s Office (LOSCO), Louisiana
Department of Natural Resources (LDNR), and Louisiana Department of Environmental Quality
(LDEQ)], the National Oceanic and Atmospheric Administration (NOAA), the U.S.
Environmental Protection Agency (EPA), the U.S. Department of the Interior (DOI), and the
U.S. Department of Agriculture (USDA).

The proposed project consists of a multi-component river diversion system intended to convey
sediment, freshwater, and nutrients from the Mississippi River at approximately River Mile
(RM) 60.7 in the vicinity of the town of Ironton, in Plaquemines Parish, Louisiana to the mid-
Barataria Basin to maintain and rebuild eroding upland and marsh habitat within the Barataria
Basin. It is also intended to restore injuries to natural resources caused by the 2010 Deepwater
Horizon oil spill. After passing through a proposed intake structure complex at the confluence of
the Mississippi River and the proposed intake channel, the sediment-laden water would be
transported through a conveyance channel to an outfall area in the mid-Barataria Basin located in
Plaquemines and Jefferson Parishes. The USACE and LA TIG have determined that the Action
is likely to adversely affect the pallid sturgeon (Scaphirhynchus albus) and requested formal
consultation with the Service. The BO concludes that the Action is not likely to jeopardize the
continued existence of this species. This conclusion fulfills the requirements applicable to the
Action for completing consultation under §7(a)(2) of the Endangered Species Act (ESA) of
1973, as amended, with respect to these species and designated critical habitats.

The USACE and LA TIG also determined that the Action is not likely to adversely affect the
Eastern black rail (Laterallus jamaicensis jamaicensis), the piping plover (Charadrius melodus),
the Rufus red knot (Calidris canutus rufa), the West Indian manatee (Trichechus manatus),
Kemp’s ridley sea turtle (Lepidochelys kempii), and loggerhead sea turtle (Caretta caretta), and
requested the Service’s concurrence. The USACE and LA TIG also determined that the Action
would have no effect on critical habitat for the piping plover or proposed critical habitat for the
red knot, as well as, nesting beaches for the green sea turtle (Chelonia mydas), hawksbill sea
turtle (Eretmochelys imbricate), and leatherback sea turtle (Dermochelys coriacea). The Service
concurs with that determination and provides our basis for this concurrence in section 3 of the
BO. This concurrence fulfills the requirements applicable to the Action for completing
consultation with respect to these species and designated critical habitats.
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It is the Service’s opinion that the project would not jeopardize the pallid sturgeon.

The BO includes an Incidental Take Statement that requires the USACE and the LA TIG to
implement reasonable and prudent measures that the Service considers necessary or appropriate
to minimize the impacts of anticipated taking on the listed species. Incidental taking of listed
species that is in compliance with the terms and conditions of this statement is exempted from
the prohibitions against taking under the ESA.

In the Conservation Recommendations section, the BO outlines voluntary actions that are
relevant to the conservation of the listed species addressed in this BO and are consistent with the
authorities of the USACE.

Reinitiating consultation is required if the USACE and LA TIG retains discretionary
involvement or control over the Action (or is authorized by law) when:

(a) the amount or extent of incidental take is exceeded;

(b) new information reveals that the Action may affect listed species or designated critical
habitat in a manner or to an extent not considered in this BO;

(c) the Action is modified in a manner that causes effects to listed species or designated
critical habitat not considered in this BO; or

(d) anew species is listed or critical habitat designated that the Action may affect.

CONSULTATION HISTORY

This section lists key events and correspondence during the course of this consultation. A
complete administrative record of this consultation is on file in the Service’s Louisiana
Ecological Services Office.

2016-11-10 — The USACE formally requests federal, state, and tribal agencies to be cooperating
or commenting agencies for National Environmental Policy Act Environmental Impact
Statement (NEPA EIS) and permitting process for the Mid-Barataria Sediment Diversion Project.

2017-04-04 — The Service attends EIS kickoff meeting with other federal, state, and tribal
agencies including USACE, CPRA, NOAA, etc. The Service informed the USACE of the pallid
sturgeon issues for the proposed project.

2018-06-20 — Endangered Species Act (ESA) and Essential Fish Habitat (EFH) consultation
kickoff meeting with representatives of the USACE, CPRA, NOAA, DOI, and Confluence
Environmental Company (Confluence) to discuss the ESA section 7 and EFH consultations for
the proposed project.

2018-07-20 — The Service attends a conference call with Confluence, the USACE’s Engineer
Research and Development Center (ERDC), and Nick Friedenberg from Applied
Biomathematics regarding a pallid sturgeon population viability analysis (PVA).
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2018-12-12 — Confluence provides the Service with Package 1 of the draft BA for review and
comment.

2019-01-03 — The Service provides Confluence with comments on Package 1 of the draft BA.

2019-01-24 — Confluence provides the Service with Package 2 of the draft BA for review and
comment.

2019-02-15 — The Service provides Confluence with comments on Package 2 of the draft BA.

2019-07-19 — The Service attends a call with the ERDC, Confluence, and Nick Friedenberg
from Applied Mathematics to discuss the pallid sturgeon PVA that Applied Mathematics
prepared.

2019-11-18 — Confluence provides the Service with the draft BA for review and comment; the
Service provides comments on the draft BA.

2021-04-15 — The Service’s DWH Gulf Restoration Office initiated, via letter, formal
consultation with the Service on the proposed Mid-Barataria Sediment Diversion Project.
Enclosed with the letter was a final BA.

2021-07-02 — The USACE initiated, via letter, formal consultation with the Service on the
proposed Mid-Barataria Sediment Diversion Project. A link to the final BA was provided in the
letter due to the size of the BA.

2021-08-02 — The Service responded, via letters, to USACE and the DWH Gulf Restoration
Office providing the confirmation that the initiation package was complete and that our
Biological Opinion would be issued no later than November 14, 2021. The Service’s letters
deeming the initiation package complete requested a determination of impacts to the red knot
proposed critical habitat that was published after the final BA was received by the Service. The
letter to the DWH Gulf Restoration Office stated that the Service’s BO would be responding to
the USACE’s request but a copy of the BO would be provided to the Gulf Restoration Office and
be sufficient to conclude as one consultation.

2021-10-08 — The Service requested, via electronic mail, a 30-day extension for issuance of the
final BO. The USACE granted the extension on October 13, 2021.

2021-10-28 — USACE provided, via letter, a determination of impacts to the red knot proposed
critical habitat.



BIOLOGICAL OPINION

1. INTRODUCTION

A biological opinion (BO) is the document that states the opinion of the U.S. Fish and Wildlife
Service (Service) under the Endangered Species Act (ESA) of 1973, as amended, as to whether a
Federal action is likely to:

e jeopardize the continued existence of species listed as endangered or threatened; or

e result in the destruction or adverse modification of designated critical habitat.

The Federal action addressed in this BO is the proposed Mid-Barataria Sediment Diversion
(MBSD) Project (the Action) being developed by the Coastal Protection and Restoration
Authority (CPRA). This BO considers the effects of the Action on the pallid sturgeon
(Scaphirhynchus albus).

The U.S. Army Corps of Engineers (USACE), New Orleans District and Louisiana Trustee
Implementation Group (LA TIG) also determined that the Action is not likely to adversely affect
the Eastern black rail (Laterallus jamaicensis jamaicensis), the piping plover (Charadrius
melodus), the Rufus red knot (Calidris canutus rufa), the West Indian manatee (Trichechus
manatus), Kemp’s ridley sea turtle (Lepidochelys kempii), and loggerhead sea turtle (Caretta
caretta) and requested Service concurrence. The USACE and LA TIG also determined that the
Action would have no effect on critical habitat for the piping plover or proposed critical habitat
for the red knot, as well as, nesting beaches for the green sea turtle (Chelonia mydas), hawksbill
sea turtle (Eretmochelys imbricate), and leatherback sea turtle (Dermochelys coriacea). The
Service concurs with these determinations for reasons we explain in section 3 of the BO.

A BO evaluates the consequences to listed species and designated critical habitat caused by a
Federal action, activities that would not occur but for the Federal action, and non-Federal actions
unrelated to the proposed Action that are reasonably certain to occur (cumulative effects),
relative to the status of listed species and the status of designated critical habitat. A Service
opinion that concludes a proposed Federal action is not likely to jeopardize species and is not
likely to destroy or adversely modify critical habitat fulfills the Federal agency’s responsibilities
under §7(a)(2) of the ESA.

“Jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR §402.02). “Destruction or adverse modification” means a direct or indirect
alteration that appreciably diminishes the value of designated critical habitat for the conservation
of a listed species. Such alterations may include, but are not limited to, those that alter the
physical or biological features essential to the conservation of a species or that preclude or
significantly delay development of such features (50 CFR §402.02).

This BO uses hierarchical numeric section headings. Primary (level-1) sections are labeled
sequentially with a single digit (e.g., 2. PROPOSED ACTION). Secondary (level-2) sections
within each primary section are labeled with two digits (e.g., 2.1. Action Area), and so on for



level-3 sections. The basis of our opinion for each listed species and each designated critical
habitat identified in the first paragraph of this introduction is wholly contained in a separate
level-1 section that addresses its status, environmental baseline, effects of the Action, cumulative
effects, and conclusion.

2. PROPOSED ACTION

The CPRA is proposing to construct, operate, and maintain the Mid-Barataria Sediment
Diversion Project (MBSD), as authorized by USACE and being evaluated for funding by the LA
TIG. The proposed project consists of a multi-component river diversion system intended to
convey sediment, fresh water, and nutrients from the Mississippi River at river mile (RM) 60.7
near the town of Ironton, in Plaquemines Parish, Louisiana to the mid-Barataria Basin. After
passing through a proposed intake structure complex on the Mississippi River and proposed
intake channel, the sediment-laden water would be transported through a conveyance channel to
an outfall area in the mid-Barataria Basin located in Plaquemines and Jefferson Parishes.

It should be noted that the specific construction details and drawings referenced in the Biological
Assessment (BA) and this BO are based on the latest designs available at the time of submittal,
approximately 30 percent design. As the project continues toward final design and ultimately
construction, some project details are likely to be modified and refined during final design, value
engineering, and other project optimization steps. Any such changes and modifications are not
expected to change the mechanisms of impact to listed species and habitats discussed in the BA
and this BO and therefore would not change the analyses or conclusions in this BO.

Once construction has been completed, the MBSD will be operated based on a diversion
operations plan using flows measured at the Mississippi River gage at Belle Chasse. Operation
of the diversion would be triggered with gates opening for flow when the Mississippi River gage
at Belle Chasse reaches 450,000 cubic feet per second (cfs) and would reduce to a permanent
base flow of 5,000 cfs when flow at the Belle Chasse gage falls below 450,000 cfs. When the
Mississippi River flows exceed 450,000 cfs, the flow through the diversion will vary, with a
maximum flow of 75,000 cfs. Flow rates through the diversion will increase proportionately to
flow rates in the Mississippi River until the gage at Belle Chasse reaches 1,000,000 cfs, at which
point flow through the diversion will be capped at a maximum of 75,000 cfs. At times river
flows may be low and/or water levels on the basin side may be high (i.e., storm surge), which
would prevent maintenance of a full 5,000 cfs base flow. Operations of the diversion will be
maintained to prevent reverse flow from the Barataria Bain to the Mississippi River and
operations will be suspended prior to and during major storm events.

The design elements of the proposed project are separated into 3 categories:

e Diversion Complex — The diversion complex will comprise features that form the basic
structural elements for water inlet and conveyance from the Mississippi River to the basin
outfall area. These features include the intake system, the gated control structure, the
conveyance channel, and the guide levees.

e Basin Outfall Area — The basin side of the outfall area within the action area, where the
initial delta formation is anticipated from the sediment-laden water. The features to be
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constructed here are intended to increase the efficiency of water and sediment
accumulation.

e Auxiliary Features — The project elements that accommodate existing or future services
and infrastructure, including road, rail, and utilities and drainage systems. These features
also include the placement of dredged materials in beneficial use placement areas and
other mitigation measures designed to offset impacts of the construction process.

The proposed project will require 3 to 5 years of construction, depending on the extent of needed
ground modifications and soil stabilization measures that may be necessary. A detailed
description of the major project elements from construction through operation and maintenance
are in the following section.

Site preparation for construction of the major project features includes clearing and grubbing,
stockpiling and placement of material, excavating and constructing haul roads (including
drainage channels, cross-drain structures, and access fencing), hauling of material, grading and
paving, dredging, pumping of dredged material to prepared disposal site(s), installation of
sediment and erosion control measures and slop protection, permanent and final stabilization,
and extension of utilities to serve the proposed project operations. A more detailed description
of the proposed construction plan for the proposed project is provided in Appendix B of the
Biological Assessment.

Various types of equipment will be present and operating throughout the construction of the
proposed project, including trucks, excavators, dozers, loaders, rollers, scrapers, cranes, pile
drivers, barges, and well point drill rigs for dewatering. The means and methods implemented
by the construction contractor will determine what equipment will be necessary on site. To
produce the large volumes of concrete needed for the large structure, a concrete batch plant will
be placed in the proposed construction footprint. On either the river or basin side of the
construction area (or both), a temporary offloading facility may be constructed by the contractor
to accommodate safe material transfer.

Areas associated with project construction activities will be located within the overall footprint
of the construction limits (Figure 1). Staging areas and construction yards will be approximately
8 acres. The concrete batch plant will use an additional 4 acres. The final size and locations of
these areas will be selected by the contractor. The staging areas will include the following:

e Haul and access roads

e A concrete batch plant

e Barge offloading facilities located on the Mississippi River and in the Barataria Basin

e A staging area for barge-delivered materials

e Construction yards

e A laydown area for drying and processing clay borrow from excavations.

To transport construction equipment and to dredge the outfall transition feature, access routes
will be used within the Barataria Basin. A planned access route, from the north to the proposed
outfall area, follows a route used for previous restoration projects requiring similar draft for
vessels. This route can be accessed from the Gulf Intracoastal Waterway via the Barataria Bay
Waterway. The Mississippi River, which is navigable by ocean-going vessels up to Baton Rouge



and by barge traffic all the way to the Port of Minneapolis, Minnesota, will also be utilized by
the project.

During construction of the diversion complex, a pile supported trestle with a total surface area of
approximately 36,000 square feet (ft*) would be installed just downstream of the intake along the
Mississippi River for material transfer (Figure 2). The proposed construction limits for the
diversion complex would be approximately 1,015.4 acres. The intake system of the diversion
consists of an intake structure (with two flared training walls and an intake channel), a gated
control structure, and a transition channel that will connect to the larger conveyance channel
(Figure 3). The training walls will extend into the Mississippi River approximately 950 feet
shoreward (west) of the Mississippi River navigation channel limits and be located on the bed
slope of the river adjacent to the sand bar which occurs at approximate depth elevations of -50
feet and -70 feet.

The training walls will be to direct flow of sediment from the river into the intake and restrict
riverbank soils from filling the channel. The walls will be inverted pile-founded T-walls that
would gradually increase in elevation from 0.0 and -13.0 feet, respectively, in the river to
approximately 16.4 feet where they would connect to the intake channel walls. To dewater the
area during construction, a temporary cofferdam system would be built around the proposed
training walls. Installation methods for the cofferdam system may include impact, auguring,
vibrating, or other methods. Generally, upland pile driving may use either impact or vibratory
pile drivers without noise attenuation. Sheet piles will be installed using vibratory methods to
the extent practicable and in-water pilings may be driven with impact or vibratory pile drivers.
While it is estimated that the cofferdam will remain in place for up to 3.5 years, after
construction, it will be removed.

The gated control structure will consist of four 45-foot-wide steel tainter gates with a top-of-wall
elevation of 16.4ft and an inverted elevation of -40ft which will regulate flow by raising or
lowering the gates. The river side of the structure will tie into the current Mississippi River and
Tributaries (MR&T) Project Levee alignment, with a maintenance bridge across the top and four
machine rooms. Water from the gated control structure would be funneled through a U-shaped
transition channel with widths increasing from the gated control structure to the trapezoidal
conveyance channel. The transition wall system under consideration will be pile-supported
inverted T-walls. Detailed construction methods for this gated control structure are provided in
EIS Section 2.8 (CPRA 2021).

The conveyance channel will be lined with bedding stone and riprap. It will have a 300-foot
bottom width with an invert elevation of -25ft, setback berms between the top of channel and toe
of the guide levees, and guide levees. The total width of the conveyance channel, guide levees,
and stability berms will measure 734ft and would occupy about 563 acres, including the guide
levees. Detailed construction methods of the conveyance channel are provided in the EIS
Section 2.8 (CPRA 2021).

Along both sides of the conveyance channel, earthen guide levees will be constructed as a linear
feature designed to constrain project flows. It is anticipated that multiple lifts and construction
sequences will be needed to bring the guide levees to their final design height. These levees will



also serve as hurricane flood protection against storm surge and be built to an elevation of 15.6ft,
which is the USACE Design Grade for the proposed upgraded New Orleans to Venice Hurricane
Risk Reduction Project: Incorporation of Non-Federal Levees (NFL) from Oakville to St. Jude
and New Orleans to Venice Federal Hurricane Protection Levee (NOV HPL) (collectively
referred to as NOV-NFL) levee. They would include a 10-foot-wide levee crown topped with a
gravel access road and will be constructed using soil material excavated for construction of the
intake and conveyance channels.

The outfall area is defined as the area on the basin side of the conveyance channel that will
receive fresh water, sediment, and nutrients from the Mississippi River via the conveyance
channel. This area is approximately 676 acres and is delineated by Cheniere Traverse Bayou to
the north, Wilkinson Canal to the south, and the Barataria Bay Waterway to the west. Currently,
this area largely consists of degraded wetland, shallow open water, and oil and gas canals. It is
anticipated that a delta will form in the outfall area. Further details about project-induced land
building in the basin can be found in the EIS Section 4.2.

According to the modeling efforts, upon proposed project initiation, sand and coarse-grained
sediments will be deposited within the outfall area in an initial delta formation with deposition of
finer-grained sediment extending farther gulfward in the basin, forming a subaqueous delta just
below the low-tide water level. The subaqueous delta will evolve, over time, into a subaerial
delta above the low-tide water level as vegetation becomes established and encourages additional
deposits of sediment. In turn this will extend the formation of new subaqueous delta farther
gulfward into the basin. Fine-grained sediments transported by the diversion will travel farther
from the outfall area and be dispersed throughout the proposed project area.

In the project design, the creation of an outfall transition feature (OTF) is included to increase
the efficiency of water and sediment delivery. To create this feature, the receiving basin
surrounding the outlet will be dredged to create a gradual gradient from the diversion channel
invert elevation of -25ft (the grade elevation of the channel) to the existing bed elevation of the
receiving basin (-4ft). It is designed to provide sufficient bed topography for the diversion to
flow at maximum capacity, expediting initial delta formation. The OTF will be created by
dredging bottom sediment from the open water area within approximately 640 acres (1 square
mile) of the outfall transition walls of the structure. Dredged sediments will be place at
designated beneficial use locations in the receiving basin and the bottom of the OTF will be
armored with riprap.

The proposed MBSD includes a 50-year operations plan based on initial sediment transport and
deposition modeling. To observe and evaluate system performance and environmental response,
a monitoring and adaptive management plan will be implemented. This plan may prescribe
operational changes when necessary to improve system performance or if certain threshold
environmental conditions are reached.

Proposed conservation measures to be implemented during construction of the proposed project
include environmental protection measures and best management practices (BMPs) to avoid or
minimize potential environmental effects. CPRA will develop an Environmental Protection Plan
(EPP) detailing the Best Management Practices (BMPs) and environmental protection measures
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(EPMs) for the prevention and/or control of pollution and habitat disruption that may occur
during construction and operations.

West Indian Manatee Protection Measures

During in-water work in areas that potentially support manatees all personnel associated with the
project should be instructed about the potential presence of manatees, manatee speed zones, and
the need to avoid collisions with and injury to manatees. All personnel should be advised that
there are civil and criminal penalties for harming, harassing, or killing manatees, which are
protected under the Marine Mammal Protection Act of 1972 and the Endangered Species Act of
1973. Additionally, personnel should be instructed not to attempt to feed or otherwise interact
with the animal, although passively taking pictures or video would be acceptable. All on-site
personnel are responsible for observing water-related activities for the presence of manatee(s).
We recommend the following to minimize potential impacts to manatees in areas of their
potential presence:

e All work, equipment, and vessel operation should cease if a manatee is spotted within a
50-foot radius (buffer zone) of the active work area. Once the manatee has left the buffer
zone on its own accord (manatees must not be herded or harassed into leaving), or after
30 minutes have passed without additional sightings of manatee(s) in the buffer zone, in-
water work can resume under careful observation for manatee(s).

e If a manatee(s) is sighted in or near the project area, all vessels associated with the
project should operate at “no wake/idle” speeds within the construction area and at all
times while in waters where the draft of the vessel provides less than a four-foot
clearance from the bottom. Vessels should follow routes of deep water whenever
possible.

e Ifused, siltation or turbidity barriers should be properly secured, made of material in
which manatees cannot become entangled, and be monitored to avoid manatee
entrapment or impeding their movement.

e Temporary signs concerning manatees should be posted prior to and during all in-water
project activities and removed upon completion. Each vessel involved in construction
activities should display at the vessel control station or in a prominent location, visible to
all employees operating the vessel, a temporary sign at least 8’2 " X 11" reading language
similar to the following: “CAUTION BOATERS: MANATEE AREA/IDLE SPEED IS
REQUIRED IN CONSRUCTION AREA AND WHERE THERE IS LESS THAN
FOUR FOOT BOTTOM CLEARANCE WHEN MANATEE IS PRESENT”. A second
temporary sign measuring 8’2" X 11 should be posted at a location prominently visible
to all personnel engaged in water-related activities and should read language similar to
the following: “CAUTION: MANATEE AREA/ EQUIPMENT MUST BE
SHUTDOWN IMMEDIATELY IF A MANATEE COMES WITHIN 50 FEET OF
OPERATION.
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e Collisions with, injury to, or sightings of manatees should be immediately reported to the
Service’s Louisiana Ecological Services Office (337-291-3100) and the Louisiana
Department of Wildlife and Fisheries, Natural Heritage Program (225-765-2821). Please
provide the nature of the call (i.e., report of an incident, manatee sighting, etc.); time of
incident/sighting; and the approximate location, including the latitude and longitude
coordinates, if possible.

Pile Driving Noise Attenuation

A pile-driving plan to guide pile-driving operations will be developed. The plan will identify
locations, approximate timing, and installation methods including any noise attenuation methods.

Stormwater Pollution Prevention Plan

The stormwater pollution prevention plan (SWPPP) will be prepared to meet National Pollutant
Discharge Elimination System (NPDES) permit requirements and implemented to minimize and
control pollution and erosion due to stormwater runoff. A temporary erosion and sediment
control (TESC) plan is required to prevent erosive forces from damaging project sites, adjacent
properties, and the environment. The TESC plan may be a component of the SWPPP.

Spill Prevention, Control and Countermeasure Plan

A spill prevention, control and countermeasure (SPCC) plan would be prepared by the contractor
to prevent and minimize spills that may contaminate soil or nearby waters.

Monitoring and Adaptive Management Plan (MAMP)

A MAMP is being developed by CPRA, in association with the project, which will guide field
monitoring of species, habitats, and water quality considerations during operation of the MBSD.
The plan will include monitoring efforts and management actions that may affect operations
based on identified thresholds and planning processes. Specific measures for monitoring project
impacts on pallid sturgeon are included in the Terms and Conditions (Section 5.3) of this
Opinion.

2.1.Action Area

For purposes of consultation under ESA §7, the action area is defined as "all areas to be affected
directly or indirectly by the Federal action and not merely the immediate area involved in the
action" (50 CFR § 402.02). The action area includes the proposed MBSD location and all
surrounding areas where effects due to the sediment diversion may reasonably be expected to
occur. This area includes the Barataria Basin and the Mississippi River Delta Basin (Birdfoot
Delta) (Figure 4). The action area also includes the Mississippi River in the vicinity of RM 60.7
in Plaquemines Parish, Louisiana.
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2.2. Non-Federal Activities caused by the Federal Action

A BO evaluates the effects of a proposed Federal action. “Effects of the action are all
consequences to listed species or critical habitat that are caused by the proposed action, including
the consequences of other activities that are caused by the proposed action. A consequence is
caused by the proposed action if it would not occur but for the proposed action and it is
reasonably certain to occur. Effects of the action may occur later in time and may include
consequences occurring outside the immediate area involved in the action” (50 CFR §402.02).

Activities that would not occur but for the proposed Federal action include relocation or
modification of existing infrastructure within the action area (i.e., roads, railways, pipelines,
utilities, levees). The auxiliary actions identified by CPRA are described in detail in the EIS
Section 2.8. The proposed activities related to the construction of these features are not
anticipated to impact federally listed species or designated critical habitat under the Service’s
jurisdiction. Therefore, these proposed activities will not be discussed further in this BO.
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2.3.Tables and Figures for Proposed Action

Figure 1. Project design features and construction footprint (LA TIG 2021)
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Figure 2. Proposed trestle and construction cofferdam overview. (LA TIG 2021)
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Figure 3. Proposed project design features as viewed from the Mississippi River (LA TIG 2021)
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Figure 4. Project Action Area — Barataria Basin, Birdfoot Delta Basin and proposed diversion
structure (LA TIG 2021).
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3. CONCURRENCE

The USACE and LA TIG determined that the Action is not likely to adversely affect the Eastern
black rail, piping plover, red knot, West Indian manatee, and nesting beaches for the Kemp’s
ridley sea turtle, and the loggerhead sea turtle. The USACE and LA TIG also determined that
the Action would have no effect on critical habitat for the piping plover or proposed critical
habitat for the red knot, as well as, nesting beaches for the green sea turtle, hawksbill sea turtle,
and leatherback sea turtle. The Service concurs with these determinations, for reasons we
explain in this section.

Eastern Black Rail

The Eastern black rail is a small, secretive marsh bird that inhabits both freshwater and saltwater
marshes. The cryptic nature of this species makes accurate assessments of its range and habits
difficult. A small number of observations were recorded in Louisiana between 2010 and 2017
(Service 2018). They are known to winter in the marshes of Vermilion and Cameron Parishes.
There is anecdotal reports suggesting black rails may be on Grand Isle and Elmer’s Island;
however, surveys conducted since the Deepwater Horizon oil spill have not documented black
rails there. Suitable habitat for this species is found within the project area and will be impacted,
the predominantly brackish marsh in this area will transition to fresh/intermediate marsh within
the mid-basin over time, and black rails are also known to utilize that marsh type. In addition,
although temporary construction activities may disturb or displace the species present in the
habitat near the activities, these impacts are temporary; therefore, the Service concurs with the
USACE’s and LA TIG’s determination that the proposed project may affect, but is not likely to
adversely affect the Eastern black rail.

Piping Plover and Designated Critical Habitat

The piping plover is a small (7 inches long), pale, sand-colored shorebird that winters in coastal
Louisiana and may be present for 8 to 10 months annually. Piping plovers arrive from their
northern breeding grounds as early as late July and remain until late March or April. They feed
on polychaete marine worms, various crustaceans, insects and their larvae, and bivalve mollusks
that they peck from the top of or just beneath the sand. Piping plovers forage on intertidal
beaches, mudflats, sand flats, algal flats, and wash-over passes with no or very sparse emergent
vegetation. They roost in unvegetated or sparsely vegetated areas, which may have debris,
detritus, or micro-topographic relief offering refuge to plovers from high winds and cold
weather. They also forage and roost in wrack (i.e., seaweed or other marine vegetation)
deposited on beaches. In most areas, wintering piping plovers are dependent on a mosaic of sites
distributed throughout the landscape, because the suitability of a particular site for foraging or
roosting is dependent on local weather and tidal conditions. Plovers move among sites as
environmental conditions change, and studies have indicated that they generally remain within a
2-mile area. Infrequently during migration, piping plovers occur within mudflats and estuarine
habitat in the Barataria Basin. Within the action area, wintering piping plovers have been
documented on the barrier islands of the lower Barataria Basin including Grand Isle and Elmer’s
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Island as well as barrier islands adjacent to the South Pass entrance to the Mississippi River
(Elliot-Smith et al. 2015).

On July 10, 2001, the Service designated critical habitat for wintering piping plovers (Federal
Register Volume 66, No. 132); a map and descriptions of the seven critical habitat units in
Louisiana can be found at https://www.fws.gov/plover/FR_notice/finalchnotice-91-
95%20Louisiana.pdf. Their designated critical habitat identifies specific areas that are essential
to the conservation of the species. Designated critical habitat for wintering piping plovers in the
action area include the coastal shoreline and barrier islands extending from the western edge of
the action area east to the Grande Terre Islands, and certain barrier islands in the Birdfoot Delta
at the mouth of the Mississippi River.

Piping plovers are not likely to occur within the construction area of the project and operation of
the diversion is not likely to change the coastal processes that influence barrier island
morphology. Impacts to piping plover critical habitat are not anticipated. Accordingly, the
Service concurs with the USACE’s and LA TIG’s determination that the Action may affect, but
is not likely to adversely affect the piping plover and will have no effect on piping plover critical
habitat.

Red Knot and Proposed Critical Habitat

The red knot is a medium-sized shorebird about 9 to 11 inches in length with a proportionately
small head, small eyes, short neck, and short legs. The red knot breeds in the central Canadian
arctic but is found in Louisiana during spring and fall migrations and the winter months
(generally September through early May). During migration and on their wintering grounds, red
knots forage along sandy beaches, tidal mudflats, salt marshes, and peat banks. In wintering and
migration habitats, red knots commonly forage on bivalves, gastropods, and crustaceans.
Coquina clams (Donax variabilis), a frequent and often important food resource for red knots,
are common along many gulf beaches.

On July 15, 2021, the Service proposed to designate 649,066 acres of critical habitat across 13
states for the red knot. Much of the area proposed for critical habitat in Louisiana, overlaps the
designated critical habitat for piping plover.

Much like the piping plover and its designated critical habitat, red knots are not likely to occur
within the construction area of the project and operation of the diversion is not likely to change
the coastal processes that influence barrier island morphology. Impacts to red knot proposed
critical habitat are also not anticipated. Therefore, the Service concurs with the USACE’s and
LA TIG’s determination that the Action may affect, but is not likely to adversely affect the red
knot and will have no effect on red knot proposed critical habitat.

West Indian Manatee

The West Indian manatee is a large gray or brown marine mammal known to regularly occur in
Lakes Pontchartrain and Maurepas and their associated coastal waters and streams. It also can be
found less regularly in other Louisiana coastal areas, most likely while the average water
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temperature is warm. Based on data maintained by the LDWF, there were 269 reported manatee
sightings from 1990-2020 in Louisiana, 14 of which occurred within the Barataria Basin.
Presence of manatee in the action area is possible; however, they are transient visitors during
warmer months and are not a resident species. While construction activities may temporarily
disturb or displace manatees present near construction activities, manatee protection measures
identified in Section 2 are anticipated to avoid or minimize impacts to manatees. Operation of
the diversion is predicted to reduce water temperatures in the Barataria Basin greatest during the
winter and early spring and near the outfall site; however, manatees are present in the action area
during summer months or when water temperatures are tolerable for them. Accordingly, the
Service concurs with the USACE’s and LA TIG’s determination that the proposed project may
affect, but is not likely to adversely affect the West Indian manatee.

Sea Turtles

There are five species of federally listed threatened or endangered sea turtles (green sea turtle,
hawksbill sea turtle, Kemp’s ridley sea turtle, leatherback sea turtle, and loggerhead sea turtle)
that forage in the near shore waters, bays, and estuaries of Louisiana. The Service and National
Marine Fisheries Service (NMFS) share jurisdiction over five listed sea turtle species. When sea
turtles leave the marine environment and come onshore to nest, the Service is responsible for
those species. Two species, the loggerhead sea turtle (Caretta caretta) and Kemp’s ridley
(Lepidochelys kempii) could potentially nest in Louisiana during the summer months (i.e., May
through November). Historical records indicate that loggerheads nested on the Chandeleur
Islands. On June 29 and July 3, 2015, two records of adult female loggerhead sea turtles nesting
on Grand Isle represent the first confirmed sea turtle nesting on the coast of Louisiana for 30
years (Louisiana Sportsman 2015). The Kemp’s ridley is known to nest in coastal Texas and
Alabama, and nesting attempts were observed on the Chandeleur Islands of Louisiana; thus,
nesting attempts could possibly occur in Louisiana as that species achieves recovery. There are
no records indicating nesting of the green sea turtle, hawksbill sea turtle, or leatherback sea turtle
on Louisiana beaches. Upland nesting habitat for sea turtles are not anticipated to experience
impacts from the proposed project. Therefore, the Service concurs with the USACE’s and LA
TIG’s determination that the proposed project may affect, but is not likely to adversely affect the
Kemp’s ridley sea turtle and loggerhead sea turtle and will have no effect on the green sea turtle,
hawkbill sea turtle, and leatherback sea turtle.

This concurrence concludes consultation for the listed species and designated critical habitats
named in this section, and these are not further addressed in this BO. The circumstances
described in the Reinitiation Notice (Section 7) of this BO that require reinitiating consultation

for the Action, except for exceeding the amount or extent of incidental take, also apply to these
species and critical habitats.

4. PALLID STURGEON

4.1.Status of Pallid Sturgeon

This section summarizes best available data about the biology and current condition of pallid
sturgeon throughout its range that are relevant to formulating an opinion about the Action. The
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Service published its decision to list the pallid sturgeon as endangered on October 9, 1990 (55
FR 36641-36647). The reasons for listing were habitat modification, apparent lack of natural
reproduction, commercial harvest, and hybridization in parts of its range. Critical habitat has not
been proposed or designated for the pallid sturgeon. The Service conducted a 5-year review of
the species’ status and revised the recovery plan in 2014, and determined that no status change
was needed at that time. Most of the background information on pallid sturgeon biology and
status presented throughout this BO is taken directly from information presented in the recently
revised recovery plan (Service 2014a) and eight other BOs involving the species (Service 2009;
Service 2010a; Service 2014b; Service 2018; Service 2020, Service 2021a, and Service 2021b).

4.1.1. Description of Pallid Sturgeon

The pallid sturgeon is a benthic, riverine fish that occupies the Mississippi River Basin, including
the Mississippi River, Missouri River, and their major tributaries (i.e., Platte, Yellowstone, and
Atchafalaya rivers) (Service 1990).

Recent studies have documented extensive hybridization between pallid sturgeon and shovelnose
sturgeon in the Lower Mississippi River (Coastal Plain Management Unit) (Jordan et al., 2019).
These studies also confirmed that small numbers of genetically pure pallid sturgeon continue to
occupy the Lower Mississippi River; however, genetic analysis is required for their accurate
identification. There is currently no official Service policy for the protection of hybrids under
the Act, and the protection of hybrid progeny of endangered or threatened species is evaluated as
necessary. For example, the protection of hybrids to facilitate law enforcement is recognized as
appropriate under the Act (§4(3)) in cases where they are sympatric with pure species and
morphologically difficult to distinguish. The duration and significance of hybridization between
pallid sturgeon and shovelnose sturgeon is currently unknown, and it is not possible to visually
distinguish pure pallid sturgeon from introgressed pallid sturgeon; therefore, for the purposes of
management and consultation, we are considering all phenotypic pallid sturgeon as protected
under the Act.

The pallid sturgeon can grow to lengths of over 6 feet (ft) (1.8 meters [m]) and weights in excess
of 80 pounds (Ibs) (36 kilograms [kg]) in the upper Missouri River portion of its range. In the
Mississippi River, specimens seldom exceed 3 ft (1 m) in length, or 20 lbs (9 kg) in weight.
Pallid sturgeon have a flattened, shovel-shaped snout, a long, slender, and completely armored
caudal peduncle, and lack a spiracle (Smith 1979). As with other sturgeon, the mouth is
toothless, protrusible, and ventrally positioned under the snout. The skeletal structure is
primarily cartilaginous (Gilbraith et al. 1988). Pallid sturgeon are similar in appearance to the
more common and darker SS, and may be visually distinguished by the proportional lengths of
inner and outer barbels, mouth width, proportion of head width to head length, proportion of
head length to body length, and other characteristics. As noted above, morphological pallid
sturgeon require genetic analysis to determine hybridization.
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4.1.2. Life History of Pallid Sturgeon
Habitat

Pallid sturgeon habitats can generally be described as large, free-flowing, warm water, turbid
river habitats with a diverse assemblage of physical attributes that are in a constant state of
change (Service 1993, 2014). Floodplains, backwaters, chutes, sloughs, islands, sandbars and
main channel waters form the large river ecosystem that provide the macrohabitat requirements
for all life stages of pallid sturgeon. Throughout its range, pallid sturgeon tend to select main
channel habitats (Bramblett 1996; Sheehan et al. 1998; Service 2014a; Schramm et al. 2017); in
the Lower Mississippi River (LMR), they have been found in a variety of main channel habitats,
including natural and engineered habitats (Herrala et al. 2014).

Pallid sturgeon are thought to occupy the sandy main channel in the Mississippi, Missouri, and
Yellowstone rivers most commonly, but also are collected over gravel substrates (Service 2014a;
Bramblett and White 2001; Hurley et al. 2004; Garvey et al. 2009; Koch et al. 2012). Several
studies have documented pallid sturgeon near islands and dikes, and these habitats are thought to
provide a break in water velocity and an increased area of depositional substrates for foraging
(Garvey et al. 2009; Koch et al. 2012). Increased use of side channel and main channel islands
has been noted in spring, and it is hypothesized that these habitats may be used as refugia during
periods of increased flow (Garvey et al. 2009; Koch et al. 2012; Herrala et al. 2014). Recent
telemetry monitoring of adult pallid sturgeon in the LMR indicates use of most channel habitats,
including dikes, revetment, islands, secondary channels, etc. (Kroboth et al. 2013; Herrala et al.
2014). Islands and secondary channels are important in recruitment of larval sturgeon in the
LMR (Hartfield et al. 2013).

Pallid sturgeon occur within a variety of flow regimes (Garvey et al. 2009). In their upper range,
adult pallid sturgeon are collected in depths that vary between 1.97-47.57 ft with bottom water
velocities ranging from 2.20 ft/s and 2.62 ft/s (Service 2014a; Bramblett and White 2001; Gerrity
2005). Pallid sturgeon in the LMR have been collected at depths greater than 65 ft with a mean
value of 32.81 ft, and water velocities greater than 5.91 ft/s with a mean value of 2.30 ft/s
(ERDC unpublished data; Herrala et al. 2014). Turbidity is thought to be an important factor in
habitat selection by pallid sturgeon, which have a tendency to occupy more turbid habitats than
shovelnose sturgeon (Blevins 2011). In the LMR, pallid sturgeon have been collected in
turbidities up to 340 Nephelometric Turbidity Units (NTU's) with a mean value of 90 NTU's
(ERDC unpublished data).

Much of the natural habitat throughout the range of pallid sturgeon has been altered by humans,
and this is thought to have had a negative impact on this species (Service 2014a). Habitats were
once very diverse, and provided a variety of substrates and flow conditions (Baker et al. 1991;
Service 1993). Extensive modification of the Missouri and Mississippi rivers over the last 100
years has drastically changed the form and function of the river (Baker et al. 1991; Prato 2003).
Today, habitats are reduced and fragmented and much of the Mississippi River basin has been
channelized to aid in navigation and flood control (Baker et al. 1991). The extent of impacts
from range-wide habitat alteration on the pallid sturgeon is unknown, but recent studies have
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shown that in the unimpounded reaches (i.e., LMR), suitable habitat is available and supports a
diverse aquatic community (Service 2007).

Movement

Like other sturgeon, pallid sturgeon is a migratory fish species that moves upstream annually to
spawn (Koch et al. 2012). Movements are thought to be triggered by increased water
temperature and flow in spring months (Garvey et al. 2009; Blevins 2011). Pallid sturgeon may
remain sedentary, or remain in one area for much of the year, and then move either upstream or
downstream during spring (Garvey et al. 2009; Herrala and Schramm 2017). It is possible that
because movement in large, swift rivers requires a great amount of energy, this relatively
inactive period may be a means to conserve energy (Garvey et al. 2009). Most active periods of
movement in the upper Missouri River were between March 20 and June 20 (Bramblett and
White 2001). In one study, individual fish traveled an average of 3.73 mi/day and one individual
traveled over 9.94 mi/day (Garvey et al. 2009). Pallid sturgeon in the Missouri River have been
reported to travel up to 5.90 mi/hour and 13.30 mi/day during active periods (Bramblett and
White 2001). Based on a surrogate study that documented recaptures of shovelnose sturgeon in
the Missouri River originally tagged in the LMR, pallid sturgeon may similarly undertake long-
distance, multi- year upstream movements. Upstream distances approaching 1,245 mi have been
recorded (ERDC unpublished data) and similar distances have been recorded for downstream
movements (Service unpublished data).

Aggregations of pallid sturgeon have been reported in several locations in the middle Mississippi
River, particularly around gravel bars, including one annual aggregation at the Chain of Rocks
Dam, which is thought to be related to spawning activities (Garvey et al. 2009). Aggregations of
pallid sturgeon in the lower 8.70 mi of the Yellowstone River are also thought to be related to
spawning activities of sturgeon from the Missouri River (Bramblett and White 2001). Pallid
sturgeon have been found to have active movement patterns during both the day and night, but
they move mostly during the day (Bramblett and White 2001). There have been no verified
spawning areas located in the LMR.

Feeding

Sturgeon are benthic feeders and are well adapted morphologically (ventral positioning of the
mouth, laterally compressed body) for the benthic lifestyle (Service 1993; Findeis 1997). Adult
pallid sturgeon are primarily piscivorous (but still consume invertebrates), and are thought to
switch to piscivory around age 5 or 6 (Kallemeyn 1983; Carlson et al. 1985; Hoover et al. 2007;
Grohs et al. 2009). In a study of pallid sturgeon in the middle and lower Mississippi River, fish
were a common dietary component and were represented primarily by Cyprinidae, Sciaenidae,
and Clupeidae (Hoover et al. 2007). Other important dietary items for pallid sturgeon in the
Mississippi River were larval Hydropsychidae (Insecta: Trichoptera), Ephemeridae (Insecta:
Ephemeroptera), and Chironomidae (Insecta: Diptera) (Hoover et al. 2007). Pallid sturgeon diet
varies depending on season and location, and these differences probably are related to prey
availability (Hoover et al. 2007). In a Mississippi River dietary study, Trichoptera and
Ephemeroptera were consumed in greater quantities in winter months in the lower Mississippi
River, while the opposite trend was observed in the middle Mississippi River (Hoover et al.

23



2007). Hoover et al. (2007) also found that in both the middle Mississippi River and the lower
Mississippi River, dietary richness is greatest in winter months.

4.1.3. Numbers, Reproduction, and Distribution of Pallid Sturgeon
Spawning

Freshwater sturgeon travel upstream to spawn between the spring equinox and summer solstice,
and it is possible that either a second or an extended spawning period may occur in the fall in
southern portions of the range (i.e., Mississippi River) (Service 2007; Wildhaber et al. 2007;
Schramm et al. 2017). These spawning migrations are thought to be triggered by several cues,
including water temperature, water velocity, photoperiod, presence of a mate, and prey
availability (Keenlyne 1997; DeLonay et al. 2007; DeLonay et al. 2009; Blevins 2011). Gamete
development is completed during the upstream migration and sturgeon are thought to spawn near
the apex of their migration (Bemis and Kynard 1997). Data suggests that female Scaphirhynchus
spp. do not reach sexual maturity until ages 6-17 and spawn every 2-3 years, and that males do
not reach sexual maturity until ages 4-9 (Keenlyne and Jenkins 1993; Colombo et al. 2007; Stahl
2008; Divers et al. 2009). Pallid sturgeon and shovelnose sturgeon at lower latitudes (e.g., lower
Mississippi River) may begin spawning at an earlier age than those in upper portions of the range
(e.g., Upper and Middle Mississippi and Missouri Rivers) because they are thought to have
shorter lifespans and smaller sizes (George et al. 2012). Also, LMR pallid sturgeon may be more
highly fecund than those in northern portions of their range (George et al. 2012). It is thought
that pallid sturgeon, like shovelnose sturgeon spawn over gravel substrates, but spawning has
never been observed in this species (Service 1993; DeLonay et al. 2007; DeLonay et al. 2009).

Rearing

Pallid sturgeon hatch when they reach a total length (TL) of approximately 4-inch. Larvae feed
on yolk reserves and drift downstream for 1 1-17 days, until yolk reserves are depleted (Snyder
2002; Braaten et al. 2008; DeLonay et al. 2009). Length of drift and rate of yolk depletion are
dependent on several factors, including water temperature, photoperiod, and water velocity
(Snyder 2002; DeLonay et al. 2009). Larval drift is not completely understood and the impacts
of artificial structures, as well as the role of eddies, are unknown (Kynard et al. 2007; Braaten et
al. 2008). During drift, sturgeon repeat a "swim up and drift" pattern, in which they swim up in
the water column from the bottom (<10 in) and then drift downstream (Kynard et al. 2002;
Kynard et al. 2007). A hatchery series of shovelnose sturgeon from the Natchitoches National
Fish Hatchery (NNFH) in Louisiana (J. Dean, unpublished data) reports complete yolk sac
absorption at days 8-9 post-hatch, which is several days sooner than shovelnose sturgeon from
Gavins Point National Fish Hatchery in South Dakota, so there could be a latitudinal difference
in yolk absorption and larval maturation rates throughout the range of pallid sturgeon (Snyder
2002). The timing of exogenous feeding, which begins when yolk reserves are depleted and
drifting has ceased, can differ latitudinally (DeLonay et al. 2009). The switch from endogenous
to exogenous feeding is known as the “critical period", because mortality is likely if sturgeon do
not find adequate food (Kynard et al. 2002; DeLonay et al. 2009). Pallid sturgeon begin
exogenous feeding around 11-12 days post-hatch in upper portions of their range, but exogenous
feeding was observed in fish as small as 17.82mm TL in the lower Mississippi River (Harrison et
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al., unpublished data), which could be as young as 6-8 days (based on unpublished age and
growth data from NNFH) post-hatch (Braaten et al. 2007). The diets of young of year and
juvenile pallid sturgeon and shovelnose sturgeon in upper portions of their ranges are much like
those of the adult shovelnose sturgeon, and are primarily composed of aquatic insects and other
benthic macroinvertebrates (Braaten et al. 2007; Wanner et al. 2007; Grohs et al. 2009; Klumb et
al. 2009). Young of year and juvenile pallid sturgeon in the LMR feed primarily on
Chironomidae over sand in channel habitats (Harrison et al. 2012, unpublished data). Juvenile
pallid sturgeon are thought to switch to piscivory around ages 5-6 (Kallemeyn 1983; Carlson et
al. 1985; Hoover et al. 2007; Grohs et al. 2009).

Kynard et al. (2002) found larval pallid sturgeon to be photopositive and showed little preference
to substrate color, except for a slight preference for light substrates when exogenous feeding
began. It is thought that pallid sturgeon become increasingly photonegative starting around day
11 post-hatch (Kynard et al. 2002). In this same study, larval sturgeon swam in open habitats,
seeking no cover under rocks in the swimming tube, and aggregated in small groups around days
3-5 post-hatch (Kynard et al. 2002). The black tail phenotype of these young sturgeon is thought
to aid in recognition and aggregation (Kynard et al. 2002). Pallid sturgeon have been observed
swimming and drifting at a wide range (2-118 in) above the bottom depending on water
velocities (although most fish are thought to stay in the lower 20 in of the water column), and
drift velocities are thought to range from 0.98-2.29 ft/s (Kynard et al. 2002; Kynard et al. 2007;
Braaten et al. 2008). Drift distance of larval sturgeon is thought to be between 85.75-329.33 mi
(Kynard et al. 2007; Braaten et al. 2008). Juvenile pallid sturgeon have been found in water
depths ranging from an average of 7.58-8.14 ft in the upper Missouri River (Gerrity 2005).
Maximum critical swimming speeds for juvenile pallid sturgeon range from 0.32 ft/s to 0.82 ft/s,
depending on size, with larger juveniles (6-8 in TL) able to withstand higher water velocities
than their smaller counterparts (5-6 in TL) (Adams et al. 1999). In the Lower Mississippi River,
larval sturgeon collections are associated with flooded sand bars in secondary channels and
sand/gravel reefs in the main channel (Hartfield et al. 2013; Schramm et al 2017).

Distribution and Abundance

Pallid sturgeon occur in parts of the Mississippi River Basin, including the Mississippi River
below the confluence of the Missouri River, and its distributary, the Atchafalaya River; and the
Missouri River and its tributaries the Yellowstone and Platte Rivers (Kallemeyn 1983; Killgore
et al. 2007). Recovery efforts have divided the extensive range of pallid sturgeon into four
management units (Service 2013b) based on population variation (i.e., morphological, genetic)
and habitat differences (i.e., physiographic regions, impounded, unimpounded reaches)
throughout the extensive range of the pallid sturgeon (Service 2013b). These are:

Great Plains Management Unit (GPMU): The GPMU extends from Great Falls of the
Missouri River, Montana, to Fort Randall Dam, South Dakota, and includes the
Yellowstone, Marias, and Milk Rivers.

Central Lowlands Management Unit (CLMU): The CLMU includes the Missouri River

from Fort Randall Dam, South Dakota, to the confluence of the Grand River, Missouri,
and includes the lower Platte and lower Kansas Rivers.
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Interior Highlands Management Unit (IHMU): The IHMU includes the Missouri River
from the confluence of the Grand River, Missouri, to the confluence of the Mississippi
River, Missouri, and the Mississippi River from Keokuk, Iowa, to the confluence of the
Ohio River, Illinois.

Coastal Plain Management Unit (CPMU): The CPMU includes the LMR from the
confluence of the Ohio River, Illinois, to the Gulf of Mexico, Louisiana (the action area
of this consultation), and the Atchafalaya River distributary system, Louisiana.

To date, more than 1,100 pallid sturgeon have been captured in the CPMU since listing (more
than 500 pallid sturgeon from the LMR, and more than 600 from the Atchafalaya River)
(Killgore et al. 2007; Service database 2018), exceeding capture numbers from all other
management units combined. Pallid to shovelnose ratios range between 1:6 to 1:3 in the LMR,
depending upon river reach, and 1:6 in the Atchafalaya River (Killgore et al. 2007; Service
2007). The ratio of pallid to shovelnose sturgeon in the lower Mississippi River reach where the
BCS is located is typically 1:3 (ERDC 2013). Age-0 pallid sturgeon have been captured in both
the LMR and the Atchafalaya, although it is unclear exactly where and when spawning occurs
(ERDC, unpublished data; Hartfield et al. 2013). Age-0 and immature pallid sturgeon are
difficult to distinguish from shovelnose sturgeon (Hartfield et al. 2013); however, capture data
indicates annual recruitment of immature pallid sturgeon since 1991 (Service database 2013).
The occurrence of Scaphirhynchus was extended from River Mile 85 downstream 50 miles to
River Mile 33, when ERDC collected two young-of-year Scaphirhynchus sturgeon with a trawl
in the lower Mississippi River in November of 2016 (USACE 2017).

4.1.4. Conservation Needs of and Threats to Pallid Sturgeon

Much of the following information is taken from Service documents (Service 2000, 2007, 2014b,
2018). The pallid sturgeon was listed due to the apparent lack of recruitment for over 15 years,
and the habitat threats existing at the time of listing. Destruction and alteration of habitats by
human modification of the river system is believed to be the primary cause of declines in
reproduction, growth, and survival of the pallid sturgeon. The historic range of pallid sturgeon
as described by Bailey and Cross (1954) encompassed the middle and lower Mississippi River,
the Missouri River, and the lower reaches of the Platte, Kansas, and Yellowstone Rivers. Bailey
and Cross (1954) noted a pallid sturgeon was captured at Keokuk, lowa, at the lowa and
Missouri state border. Duffy et al. (1996) stated that the historic range of pallid sturgeon once
included the Mississippi River upstream to Keokuk , lowa, before that reach of the river was
converted into a series of locks and dams for commercial navigation (Coker 1930).

Habitat destruction/modification and the curtailment of range were primarily attributed to the
construction and operation of dams on the upper Missouri River and modification of riverine
habitat by channelization of the lower main stems of the Missouri and Mississippi Rivers. Dams
substantially fragmented pallid sturgeon range in the upper Missouri River. However, free-
flowing riverine conditions currently exist throughout the lower 2,000 mi (3,218 km) (60
percent) of the pallid sturgeon historical range. Although the lower Missouri River continues to
be impacted by regulated flows and modified habitats, actions have been developed and are
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being implemented to address habitat issues. Recent studies and data from the Mississippi River
suggests that riverine habitats are less degraded than previously believed, and that they continue
to support diverse and productive aquatic communities, including pallid sturgeon. Although
there are ongoing programs to protect and improve habitat conditions in the four management
units, positive effects from these programs on pallid sturgeon have not been quantified.

Carlson and Pflieger (1981) stated that pallid sturgeon are rare but widely distributed in both the
Missouri River and in the Mississippi River downstream from the mouth of the Missouri River.
A comparison of pallid sturgeon and shovelnose sturgeon catch records provides an indication of
the rarity of pallid sturgeon. At the time of their original description, pallid sturgeon composed 1
in 500 river sturgeon captured in the Mississippi River at Grafton, Illinois (Forbes and
Richardson 1905). Pallid sturgeon were more abundant in the lower Missouri River near West
Alton, Missouri, representing one-fifth of the river sturgeon captured (Forbes and Richardson
1905). Carlson et al. (1985) captured 4,355 river sturgeon in 12 sampling stations on the
Missouri and Mississippi Rivers. Field identification revealed 11 (0.25 percent) pallid sturgeon.
Grady et al. (2001) collected 4,435 river sturgeon in the lower 850 mi (1,367 km) of the Missouri
River and 100 mi (161 km) of the middle Mississippi River from November 1997 to April 2000.
Field identification revealed nine wild (0.20 percent) and nine hatchery-origin pallid sturgeon.

Today, pallid sturgeon, although variable in abundance, are ubiquitous throughout most of the
free flowing Mississippi River. When the pallid sturgeon was listed as endangered they were
only occasionally found in the following areas; from the Missouri River: 1) between the Marias
River and Fort Peck Reservoir in Montana; 2) between Fort Peck Dam and Lake Sakakawea
(near Williston, North Dakota); 3) within the lower 70 mi (113 km) of the Yellowstone River
downstream of Fallon, Montana; 4) in the headwaters of Lake Sharpe in South Dakota; 5) near
the mouth of the Platte River near Plattsmouth, Nebraska; and, 6) below River Mile 218 to the
mouth in the State of Missouri.

Keenlyne (1989) updated previously published and unpublished information on distribution and
abundance of pallid sturgeon. He reported pre-1980 catch records for the Mississippi River from
its mouth upstream to its confluence with the Missouri River, a length of 1,153 mi (1,857 km); in
the lower 35 mi (56 km) of the Yazoo/Big Sunflower and St. Francis Rivers (tributaries to the
Mississippi); in the Missouri River from its mouth to Fort Benton, Montana, a length of 2,063 mi
(3,323 km); and, in the lower 40 mi (64 km) of the Kansas River, the lower 21 mi (34 km) of the
Platte River, and the lower 200 mi (322 km) of the Yellowstone River (tributaries to the Missouri
River). The total range is approximately 3,500 mi (5,635 km) of river.

Currently, the Missouri River (1,154 mi) (1,857 km) has been modified significantly with
approximately 36 percent of the riverine habitat inundated by reservoirs, 40 percent channelized,
and the remaining 24 percent altered due to dam operations (Service 1993). Most of the major
tributaries of the Missouri and Mississippi Rivers have also been altered to various degrees by
dams, water depletions, channelization, and riparian corridor modifications.

The middle Mississippi River, from the mouth of the Missouri River to the mouth of the Ohio
River, is principally channelized with few remaining secondary channels, sand bars, islands and
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abandoned channels. The middle Mississippi River has been extensively diked; navigation
channels and flood control levees have reduced the size of the floodplain by 39 percent.

Levee construction along the lower Mississippi River, from the Ohio River to the Gulf, has
eliminated major natural floodways and reduced the land area of the floodplain by more than 90
percent (Fremling et al. 1989). Fremling et al. (1989) also report that levee construction isolated
many floodplain lakes and raised river banks. As a result of levee construction, 15 meander loops
were severed between 1933 and 1942.

Destruction and alteration of big-river ecological functions and habitats once provided by the
Missouri and Mississippi Rivers were believed to be the primary cause of declines in
reproduction, growth, and survival of pallid sturgeon (Service 2014a). The physical and
chemical elements of channel morphology, flow regime, water temperature, sediment transport,
turbidity, and nutrient inputs once functioned within the big-river ecosystem to provide habitat
for pallid sturgeon and other native species. On the main stem of the Missouri River today,
approximately 36 percent of riverine habitat within the pallid sturgeon range has been
transformed from river to lake by construction of six massive earthen dams by the USACE
between 1926 and 1952 (Service 1993). Another 40 percent of the river downstream of the dams
has been channelized. The remaining 24 percent of river habitat has been altered by changes in
water temperature and flow caused by dam operations.

The channelized reach of the Missouri River downstream of Ponca, Nebraska, once a diverse
assemblage of braided channels, sandbars, and backwaters, is now confined within a narrow
channel of rather uniform width and swift current. Morris et al. (1968) found that channelization
of the Missouri River reduced the surface area by approximately 67 percent. Funk and Robinson
(1974) calculated that, following channelization, the length of the Missouri River between Rulo,
Nebraska, and its mouth (~500 river miles) (310 km) had been reduced by 8 percent, and the
water surface area had been reduced by 50 percent.

Missouri River aquatic habitat between and downstream of main stem dams has been altered by
reductions in sediment and organic matter transport/deposition, flow modification, hypolimnetic
releases, and narrowing of the river through channel degradation. Those activities have
adversely impacted the natural river dynamics by reducing the diversity of bottom contours and
substrates, slowing accumulation of organic matter, reducing overbank flooding, changing
seasonal patterns, severing flows to backwater areas, and reducing turbidity and water
temperature (Hesse 1987). The Missouri River dams also are believed to have adversely affected
pallid sturgeon by blocking migration routes and fragmenting habitats (Service 2014a).

The pattern of flow velocity, volume, and timing of the pre-development rivers provided the
essential life requirements of native large-river fishes like the pallid sturgeon and paddlefish.
Hesse and Mestl (1993) found a significant relationship between the density of paddlefish larvae
and two indices (timing and volume) of discharge from Fort Randall Dam. They concluded that
when dam operations caused discharge to fluctuate widely during spring spawning, the density of
drifting larvae was lower, and when annual runoff volume was highest, paddlefish larval density
was highest. Hesse and Mestl (1987) also modeled these same two indices of discharge from
Fort Randall Dam with an index of year-class strength. They demonstrated significant negative
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relationships between artificial flow fluctuations in the spring and poor year-class development
for several native and introduced fish species including river carpsucker, shorthead redhorse,
channel catfish, flathead catfish, sauger, smallmouth buffalo, and bigmouth buffalo. The sample
size of sturgeon was too small to model in that study; however, a clear relationship existed
between poor year-class development in most native species studied and the artificial
hydrograph.

Modde and Schmulbach (1973) found that during periods of low dam releases, the secondary
subsidiary channels, which normally feed into the river channel, become exposed to the
atmosphere and thus cease to contribute littoral benthic organisms into the drift. Schmulbach
(1974) states that use of sandbar habitats were second only to cattail marsh habitats as nursery
ground for immature fishes of many species.

Even though extensive flood control, water supply, and navigation projects constrict and control
the Missouri and Mississippi Rivers with reservoirs, stabilized banks, jetties, dikes, levees, and
revetments, relatively unaltered remnant reaches of the Missouri River and the Mississippi River
from the Missouri River confluence to the Gulf of Mexico still provide habitat useable by pallid
sturgeon. However, anthropogenic alterations (i.e., levee construction) effectively increased
river stage and velocities at higher discharges by preventing overbank flows on the adjacent
floodplains (Baker et al. 1991).

The upper ends of the reservoirs in the upper basin may be influencing the recruitment of larval
sturgeon. Both shovelnose sturgeon and pallid sturgeon larvae have a propensity to drift after
hatching (Kynard et al. 1998a, 1998b). Bramblett (1996) found that the pallid sturgeon may be
spawning in the Yellowstone River between River Mile 9 and River Rile 20 upriver, and that
from historic catch records, there is some evidence to indicate that the occurrence of pallid
sturgeon catches coincide with the spring spawning at the mouth of the Tongue River (Service
2000). Shovelnose sturgeon have been found to spawn in the tributaries of the Yellowstone
River as well as such areas as the Marias, Teton, Powder and Tongue Rivers (Service 2000).
Shovelnose sturgeon are successfully recruiting and reproducing in the river stretches in the
upper basin and this may be directly related to the amount of larval and juvenile habitat they
have available downstream of the spawning sites.

Early indications in culturing pallid sturgeon indicate that sturgeon larvae will not survive in a
silty substrate. In 1998, most of the larval sturgeon held in tanks at Gavins Point National Fish
Hatchery (NFH), experienced high mortality when the water supply contained a large amount of
silt which settled on the bottom of the tanks. Migration routes to spawning sites on the lower
Yellowstone River have been fragmented by low-head dams used for water supply intakes. Such
habitat fragmentation has forced pallid sturgeon to spawn closer to reservoir habitats and reduced
the distance larval sturgeon can drift after hatching.

Historically, pallid, shovelnose, and lake sturgeon were commercially harvested in all States on
the Missouri and Mississippi Rivers (Helms 1974). The larger lake sturgeon and pallid sturgeon
were sought for their eggs which were sold as caviar, whereas shovelnose sturgeon were
historically destroyed as bycatch. Commercial harvest of all sturgeon has declined substantially
since record-keeping began in the late 1800s. Most commercial catch records for sturgeon have
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not differentiated between species and combined harvests as high as 430,889 1b (195,450 kg)
were recorded in the Mississippi River in the early 1890s, but had declined to less than 20,061 1b
(9,100 kg) by 1950 (Carlander 1954). Lower harvests reflected a decline in shovelnose sturgeon
abundance since the early 1900s (Pflieger 1975). Today, commercial harvest of SS is still
allowed in 5 of the 13 states where pallid sturgeon occur.

Mortality of pallid sturgeon occurs as a result of illegal and incidental harvest from both sport
and commercial fishing activities (Service 2000). Sturgeon species, in general, are highly
vulnerable to impacts from fishing mortality due to unusual combinations of morphology, habits,
and life history characteristics (Boreman 1997). In 1990, the head of a pallid sturgeon was found
at a sport-fish cleaning station in South Dakota, and in 1992 a pallid sturgeon was found dead in
a commercial fisherman's hoop net in Louisiana. In 1997, four pallid sturgeon were found in an
Illinois fish market (Sheehan et al. 1997). It is probable that pallid sturgeon are affected by the
illegal take of eggs for the caviar market. In 1999, a pallid sturgeon that was part of a movement
and habitat study on the lower Platte River was harvested by a recreational angler (Service
2000). Bettoli et al. (2008) found 1.8 percent of the total sturgeon catch in Tennessee caviar
harvest were composed of pallid sturgeon. In addition, such illegal and incidental harvest may
skew pallid sturgeon sex ratios such that hybridization with shovelnose is exacerbated. Killgore
et al. (2007) indicated that higher mortality rates for pallid sturgeon in the Middle Mississippi
River may be a result of habitat limitation and incidental take by the commercial shovelnose
fishery.

Currently, only a sport and/or aboriginal fishery exist for lake sturgeon, due to such low
population levels (Todd 1998). SS are commercially harvested in eight states and a sport fishing
season exists in a number of states (Mosher 1998). Although information on the commercial
harvest of shovelnose sturgeon is limited, Illinois reported the commercial harvest of shovelnose
sturgeon was 43,406 Ibs (19,689 kg) of flesh and 233 Ibs (106 kg) of eggs in 1997 and Missouri
reported a 52-year mean annual harvest of 8,157 1bs (3,700 kg) of flesh (Todd 1998) and an
unknown quantity of eggs for 1998. Missouri also has a sport fishery for shovelnose sturgeon
but has limited data on the quantities harvested (Mosher 1998).

The previous lack of genetic information on the pallid sturgeon and shovelnose sturgeon led to a
hybridization debate. In recent years, however, several studies have increased our knowledge of
the genetic, morphological, and habitat differences of those two species. Campton et al. (1995)
collected data that support the hypothesis that pallid sturgeon and shovelnose sturgeon are
reproductively isolated in less altered habitats, such as the upper Missouri River. Campton et al.
(2000) suggested that natural hybridization, backcrossing, and genetic introgression between
pallid sturgeon and shovelnose sturgeon may be reducing the genetic divergence between those
species. Sheehan has identified 86 separate loci for microsatellite analysis that are being used to
differentiate between pallid sturgeon, shovelnose sturgeon, and suspected hybrid sturgeon
(Service 2000).

Bramblett (1996) found substantial differences in habitat use and movements between adult

pallid sturgeon and shovelnose sturgeon in less altered habitats. Presumably, the loss of habitat
diversity caused by human-induced environmental changes inhibits naturally occurring
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reproductive isolating mechanisms. Campton et al. (1995) and Sheehan et al. (1997) note that
hybridization suggests that similar areas are currently being used by both species for spawning.

Carlson et al. (1985) studied morphological characteristics of 4,332 sturgeon from the Missouri
and middle Mississippi Rivers. Of that group, they identified 11 pallid sturgeon and 12 pallid
sturgeon /shovelnose sturgeon hybrids. Suspected hybrids have recently been observed in
commercial fish catches on the lower Missouri and the middle and lower Mississippi Rivers
(Service 2000). Bailey and Cross (1954) did not report hybrids, which may indicate that
hybridization is a recent phenomenon resulting from environmental changes caused by human-
induced reductions in habitat diversity and measurable changes in environmental variables such
as turbidity, flow regimes, and substrate types (Carlson et al. 1985). A study by Keenlyne et al.
(1994) concluded that hybridization may be occurring in half the river reaches within the range
of pallid sturgeon and that hybrids may represent a high proportion of remaining sturgeon stocks.
Hartfield and Kuhajda (2009) stated that hybridization rates in the Mississippi River have been
overestimated, and there is no direct evidence linking the morphological or genetic variation
defined as hybridization between pallid sturgeon and shovelnose sturgeon in the lower Missouri,
Mississippi, or Atchafalaya Rivers with recent anthropogenic activities. Hybridization could
present a threat to the survival of pallid sturgeon through genetic swamping if the hybrids are
fertile, and through competition for limited habitat (Carlson et al. 1985). Keenlyne et al. (1994)
noted few hybrids showing intermediacy in all characteristics as would be expected in a first
generation cross, indicating the hybrids are fertile and reproducing.

Hubbs (1955) indicated that the frequency of natural hybridization in fish was a function of the
environment, and the seriousness of the consequences of hybridization depends on hybrid
viability. Hybridization can occur in fish if spawning habitat is limited, if many individuals of
one potential parent species lives in proximity to a limited number of the other parent species, if
spawning habitat is modified and rendered intermediate, if spawning seasons overlap, or where
movement to reach suitable spawning habitat is limited (Hubbs 1955). Any of those conditions,
or a combination of them, could be causing the apparent breakdown of isolating mechanisms that
prevented hybridization between these species in the past (Keenlyne et al. 1994). Hartfield and
Kuhajada (2009) examined three of the five original specimens used to describe the pallid
sturgeon and found that the character indices currently used to distinguish the fish identify some
of the type specimens as hybrids. In conclusion, they stated they found no evidence directly
linking habitat modification and hybridization particularly in the Mississippi River and no
evidence that hybridization constitutes an anthropogenic threat to the pallid sturgeon.

More recent studies have documented extensive hybridization between pallid sturgeon and
shovelnose sturgeon in the Lower Mississippi River (Coastal Plain Management Unit) (Jordan et
al. 2019). These studies also confirmed that small numbers of genetically pure pallid sturgeon
continue to occupy the Lower Mississippi River; however, genetic analysis is required for their
accurate identification. Please refer to Section 3.1 Species Description for an explanation of why
we consider all phenotypic pallid sturgeon as protected under the Act for the purposes of
management and consultation.

Although more information is needed, pollution is also likely an exacerbating threat to the
species over much of its range. Pollution of the Missouri River by organic wastes from towns,
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packing houses, and stockyards was evident by the early 1900s and continued to increase as
populations grew and additional industries were established along the river. Due to the presence
of a variety of pollutants, numerous fish-harvest and consumption advisories have been issued
over the last decade or two from Kansas City, Missouri, to the mouth of the Mississippi River.
That distance represents about 45 percent of the pallid sturgeon total range. Currently there are
no advisories listed by the U.S. Environmental Protection Agency (EPA) south of Tennessee
(approximately 710 miles).

Polychlorinated biphenyls (PCBs), cadmium, mercury, and selenium have been detected at
elevated, but far below lethal, concentrations in tissue of three pallid sturgeon collected from the
Missouri River in North Dakota and Nebraska. Detectable concentrations of chlordane,
dichlorodiphenyldichloroethylene (DDE), dichlorodiphenyltrichloroethane (DDT), and dieldrin
also were found (Ruelle and Keenlyne 1994). The prolonged egg maturation cycle of pallid
sturgeon, combined with bioaccumulation of certain contaminants in eggs, could make
contaminants a likely agent adversely affecting eggs and embryos, as well as development or
survival of fry, thereby reducing reproductive success.

In examining the similarities and differences between shovelnose sturgeon and pallid sturgeon,
Ruelle and Keenlyne (1994) concluded that, while the shovelnose sturgeon may not meet all the
traits desired for a surrogate, it may be the best available for contaminant studies. Conzelmann
et al. (1997) reported that trace element concentrations in Old River Control Complex (ORCC)
shovelnose sturgeon in Louisiana were generally higher than in shovelnose sturgeon from other
areas. Certain trace elements can adversely affect reproduction, development, and may
ultimately be lethal if concentrations are excessive. Most trace element levels were
unremarkable; however, cadmium, copper, lead, and selenium concentrations were elevated in
ORCC samples and may warrant concern (Conzelmann et al. 1997).

Conzelmann et al. (1997) also reported that organochlorine (OC) pesticide concentrations are the
main environmental concern in Louisiana's shovelnose sturgeon, and consequently, in the pallid
sturgeon. Shovelnose sturgeon OC concentrations were generally greater than were observed in
fishes from other areas, and ORCC shovelnose sturgeon toxaphene levels were elevated
compared to the National Contaminants Biomonitoring Program. Toxaphene possesses known
carcinogenic, teratogenic, xenotoxic, and mutagenic properties; can cause suppression of the
immune system; and may function as an endocrine system imitator, blocker, or disrupter
(Colburn and Clements 1992). Those factors make toxaphene the greatest OC concern in ORCC
SS and, by extension, the ORCC pallid sturgeon (Conzelmann et al. 1997). Further
investigations are needed to identify contaminant sources in the Mississippi and Atchafalaya
Rivers and to assess the role, if any, of contaminants in the decline of pallid sturgeon
populations.

Another issue that is negatively impacting pallid sturgeon throughout its range is entrainment.
The loss of pallid sturgeon associated with water intake structures has not been accurately
quantified. The EPA published final regulations on Cooling Water Intake Structures for Existing
Facilities per requirements of Section 316(b) of the Clean Water Act. The rule making was
divided into three phases. However, only Phase I and II appear applicable to inland facilities;
Phase III applies to coastal and offshore cooling intake structures associated with coastal and
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offshore oil and gas extraction facilities. The following rule summaries are based on information
found at https://www.epa.gov/cooling-water-intakes. Phase I rules, completed in 2001, require
permit holders to develop and implement techniques that will minimize impingement mortality
and entrainment. Phase II, completed in 2004, covers existing power generation facilities that
are designed to withdraw 50 million gallons per day or more with 25 percent of that water used
for cooling purposes only. Phase II and the existing facility portion of Phase III were remanded
to EPA for reconsideration and a final rule combined the remands into one rule in 2014. This
rule, implemented through National Pollutant Discharge Elimination System permits, is intended
to minimize negative effects associated with water cooling structures.

Section 316(b) of the Clean Water Act requires the EPA to insure that aquatic organisms are
protected from impingement or entrainment. As part of the Phase II ruling, some power plants
have begun conducting required entrainment studies. Preliminary data on the Missouri River
suggests that entrainment may be a serious threat that warrants more investigation. Initial results
from work conducted by Mid-America at their Neal Smith power facilities found hatchery-reared
pallid sturgeon were being entrained (Jordan in litt. 2006; Ledwin in litt. 2006; Williams in litt.
2006). Over a 5-month period, four known hatchery-reared pallid sturgeon have been entrained,
of which two were released alive and two were found dead. Ongoing entrainment studies
required by the Clean Water Act will provide more data on the effects of entrainment. However,
addressing entrainment issues may not occur immediately and continued take of hatchery reared
or wild pallid sturgeon will limit the effectiveness of recovery efforts. In addition to cooling
intake structures for power facilities, concerns have been raised regarding entrainment associated
with dredge operations and irrigation diversions. Currently little data are available regarding the
effects of dredge operations. However, the USACE St. Louis District, and the Dredging
Operations and Environmental Research Program have initiated work to assess dredge
entrainment of fish species and the potential effects that these operations may have on larval and
juvenile Scaphirhynchus. Data for escape speed, station-holding ability, rheotaxis and response
to noise, and dredge flow fields are being used to develop a risk assessment model for
entrainment of sturgeon by dredges. Entrainment has been documented in the irrigation canal
supplied by the Intake Dam on the Yellowstone River (Jaeger et al. 2004). Given that
entrainment has been documented to occur in the few instances it has been studied, further
evaluation of entrainment at other water withdrawal points is warranted across the pallid
sturgeon range to adequately evaluate this threat. Entrainment of pallid sturgeon stocked in the
Mississippi River into the Atchafalaya River via the ORCC has been documented by the capture
of a tagged stocked sturgeon that was released into the Mississippi River.

BOs which allow the take of pallid sturgeon also represent a factor that should be considered

when examining factors that could have an influence on the pallid sturgeon population. The
table below (Table 1) presents all completed BOs for the LMR.
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4.1.5. Tables and Figures for Status of Pallid Sturgeon

Table 1. BOs conducted for actions occurring on the Lower Mississippi River that
impacted pallid sturgeon. Critical habitat is not designated for this species; thus,
none is included here.

BOs Action Affecting PALLID .
(year) STURGEON Authorized Take Take Reported
2003 BO addressing the Natchitoches National Fish | 90 adults/season for 5 season (harassment) 23 harassment (2003)
Hatchery’s Collection of Endangered Pallid 8 adults/season for 5 seasons (death)
Sturgeon from Louisiana Waters for
Propagation and Research
2004 Modification to revise 2003 IT estimates for 120 adults/season for 5 (harassment) 329 (Atchafalaya)
BO (4-7-3-702) on Natchitoches National Fish | 14 adults/season for (death) potential harassment (through
Hatchery’s Activities 2010)
7 dead (2004)
2004 Programmatic BO addressing the effects of 28 adults in captive propagation/year 461 (LMR)
the Southeast region’s Section 10(a)(1)(A) (death) harassment (through
Permitting on the pallid sturgeon (5-years) 2,500 to 15,000 captive year-class 90 days 2012)
old or older (one-time loss-death)
200 larval/juvenile/year sampling (death) 1 dead (2006)
3, 5-inch or greater fish/year netting (death 2 dead (2007)
or injury) 1 dead (2009)
3 fish/year external tagging (death or injury)
1 fish/year transport (death)
5 fish/year radio-tracking (death or injury)
2005 Modification 2 - adding new forms of take to 14 wild pallid sturgeon/season (death) NA
the 2004 revised Incidental Take Statement
(4-7-04-734) for the 2003 BO (4-7-03-702) 15,000 hatchery-reared pallid
on Natchitoches National Fish Hatchery’s sturgeon/season (death)
Activities
2009 BO addressing the 2008 Emergency Opening 14 adults (harassment) 14 adult harassment
of Bonnet Carré Spillway, USACE 92 adults (death) Unknown deaths
2010 BO addressing the Medium White Ditch 23 adults/year (death) potential 0
Diversion
2010 BO addressing the small diversion at 7 adults/year (death) potential 0
Convent/Blind River
2010 BO addressing the Taxonomic ID study 100 adults (death) 76
2013 Modification of the Programmatic BO 21 adults/year(death) potential 0
2013 BO addressing the USACE CIP Unspecified 0
2014 BO addressing the USACE Permits for Sand Unspecified NA
and Gravel Mining in the Lower Mississippi
River
2018 BO addressing the Bonnet Carré Spillway 2011 - 20 adults (harassment) 2011 - 20 adults
2011 and 2016 Emergency Operations 82 adults (death) Unknown deaths
2016 - 26 adults (death) 2016 -N/A
Unknown deaths
2020 BO addressing the Bonnet Carré Spillway 14 adults (death) 4 adults - 2
2018 Emergency Operation 2 adults (harassment) harassment, 2 dead
2021 BO addressing the Bonnet Carré Spillway 83 adults (death) 19 adults - 18
2019 Emergency Operations 18 adults (harassment) harassment, 1 dead
2021 BO addressing the Bonnet Carré Spillway 2020 | 9 adults (death) 12 adults -9
Emergency Operations 9 adults (harassment) harassment, 3 dead
Total! 160 adults/year (harassment) 867 adult harassment

397 adults (death)

14-28/year (potential death)

200 larval fish/year (potential death)
2,500-15,000 year-class 90 days old or older
(one-time loss-death)

90 adult known dead
Unknown
<200/year larvae
collected
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4.2.Environmental Baseline

This section is an analysis of the effects of past and ongoing human and natural factors leading to
the current status of the pallid sturgeon, its habitat, and ecosystem within the Action Area. The
environmental baseline refers to the condition of the listed species or its designated critical
habitat in the Action Area, without the consequences to the listed species or designated critical
habitat caused by the proposed action. The environmental baseline includes the past and present
impacts of all Federal, State, or private actions and other human activities in the Action Area, the
anticipated impacts of all proposed Federal projects in the Action Area that have already
undergone formal or early section 7 consultation, and the impact of State or private actions
which are contemporaneous with the consultation in process. The consequences to listed species
or designated critical habitat from ongoing agency activities or existing agency facilities that are
not within the agency’s discretion to modify are part of the environmental baseline (50 CFR
§402.02).

4.2.1. Action Area Numbers, Reproduction, and Distribution

The Action under consultation occurs within the LMR area of the Coastal Plains Management
Area. The range-wide status of the pallid sturgeon within the action area is discussed within the
STATUS OF THE SPECIES/CRITICAL HABITAT section above. As noted in that section, the
abundance of pallid sturgeon in the Mississippi River is not precisely known; however,
collection efforts show the species is widespread and not uncommon in the LMR. There is an
estimated 95 percent probability that the population has more than four age 3+ pallid sturgeon
per 6.44 RM (Friedenberg et al. 2018). Pallid sturgeon have been documented as occurring in
the LMR adjacent to the Barataria Basin (LDWF 2014). While evidence of the abundance and
age structure of the pallid sturgeon population downstream of New Orleans is scarce, two young-
of-year Scaphirhynchus spps. were collected at RM 33, well below the proposed location of the
Action, and the farthest downstream a mature individual has been captured was at RM 95 near
New Orleans (Friedenberg and Siegrist 2019). The low numbers detected south of RM 85 could
be due to low abundance of the species; however, it could also be attributed to the limited
sampling effort in that area (J. Kilgore, personal communication, 2018).

Three potential density scenarios were used to estimate abundance of pallid sturgeon in the
action area (Friedenberg and Siegrist 2019). These estimates were calculated on the local level,
the LMR from the location of the sand weir to the Atchafalaya River at RM 312, as well as on
the a scale occupying the entire LMR up to RM 953 at the confluence of the Ohio River (Table
2) The population density scenarios used to estimate pallid sturgeon population size are
described as follows:

e 50% population density — The assumption that pallid sturgeon population density falls
by half downstream of New Orleans. The scenarios assumed there were 3.22 age 3+
pallid sturgeon/RM in the 45 RM between the sand weir and New Orleans, and for the
217 RM upstream to the Atchafalaya River, there were 6.44 age 3+ pallid sturgeon/RM.

e 10% population density — Due to general agreement that pallid sturgeon population
density decreases in the lower reaches of the LMR, it assumed a population density of
0.644 age 3+ pallid sturgeon/RM downstream of New Orleans.
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e Juveniles only — Assumed the pallid sturgeon population in the vicinity of the diversion
only included juveniles

The hard substrates that act as natural spawning habitat for pallid sturgeon are lacking in the
LMR; therefore, spawning is assumed not to occur in this reach of the river (Baker et al. 1991,
Dryer and Sandvol 1993, Friedenberg and Siegrist 2019).

4.2.2. Action Area Conservation Needs of and Threats

The action area conservation needs and threats would be among those previously discussed
under STATUS OF THE SPECIES/CRITICAL HABITAT, but would include only those
pertaining to the southern portion (LMR) of the species’ range as previously described. This
section of the river has been heavily modified for the purposes of navigation and has few
remaining natural features necessary for the pallid sturgeon. Contaminants in water, sediments,
or prey species could float down river and be in the vicinity of the action area which could affect
any pallid sturgeon present.

While the Action Area would occur at RM 60.7 of the Mississippi River, north of this area other
diversion structures are in operation that either are known to (Old River Control Complex and
Bonnet Carré Spillway) or are suspected to (Caernarvon and Davis Pond) entrain pallid sturgeon.
Since the pallid sturgeon has been listed, the Bonnet Carré Spillway has been opened nine times
(1994, 1997, 2008, 2011, 2016, 2018, twice in 2019, and 2020). Entrainment rates of pallid
sturgeon through the Bonnet Carré Spillway depend on water volume and velocity through
structure, length of operation, and time of year of operation. At RM 50, below the Action Area,
the USACE constructs a temporary sand weir using dredge material during low water months to
manage salinity. It is believed that individuals below the temporary weir may be lost from the
population due to low quality habitat as well as seasonal inhibition to upstream movement due to
the weir.

4.2.3. Tables and Figures for Environmental Baseline

Table 2. Abundance of age 1+ pallid sturgeon used to calculate entrainment mortality at the
scale of the local population and the LMR (Friedenberg and Siegrist 2019).

Pallid Sturgeon Abundance

Age Structure ——
Local Population  -O"e' g;if;ligﬂl River
50% Density 1,954 7,177
10% Density 1,806 7,031
Juveniles Only 1,769 6,994
Source: Friedenberg et al. 2018
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4.3.Effects of the Action

This section analyzes the effects of the Action on the pallid sturgeon. Effects of the Action are
all consequences to listed species or critical habitat that are caused by the proposed action,
including the consequences of other activities that are caused by the proposed action. A
consequence is caused by the proposed action if it would not occur but for the proposed action
and it is reasonably certain to occur. Effects of the Action may occur later in time and may
include consequences occurring outside the immediate area involved in the Action (50 CFR
§402.02). Our analyses are organized according to the description of the Action and the defined
Action Area in Section 2 of this BO.

4.3.1. Effects of Project Construction

Pallid sturgeon are known to occur within the Mississippi River near the diversion. During
construction activities in the Mississippi River, such as dredging, vessel operations, pile driving
and pier construction, there is a potential to disturb or injure pallid sturgeon near the action area.
These sounds would be added to the baseline sound conditions of the Mississippi River. Noises
from natural sources, such as wind-driven waves, storms, fish, currents, and vocalizing marine
mammals are represented as ambient underwater sound levels. Underwater noise levels increase
when anthropogenic sources are added to ambient noises. Anthropogenic underwater sound in
the Mississippi River could be generated by fishing and recreational vessels, large commercial
vessels, pile-driving, and dredging.

Collaboratively, NOAA, the Service, and the U.S. Federal Highway Administration established
underwater sound levels for noise thresholds for fish behavior disruption and injury shown in
Table 3 (WSDOT 2008). “Effective quiet” or safe exposure levels recognized by the National
Marine Fisheries Service (NMFS) are as low as 150 decibels (dB); therefore, sounds below that
level of effective quiet will not harass fish (NMFS 2016b). In-water construction and
maintenance activities that could potentially increase underwater sound levels are described in
Table 5.3.8-1 of the BA (LA TIG 2021). Vibratory pile driving generates generally 10 dBA to
20 dBA (A-weighted decibel scale) lower than impact driving; thus, the proposed project intends
to use vibratory pile driving hammers where possible (WSDOT 2019). However, while quieter
than impact pile driving, vibratory pile driving can still result in a cumulative sound energy
effect. While vessel operations that occur in the river could produce in-water noise disturbance,
those noise levels are less than the injury effects threshold (i.e., 206 dBreak) and are composed
of a different sound signature than pile driving activities.

Underwater noise calculations for impact pile driving in the Mississippi River are expected to
produce underwater sound levels of up to 208 dBpeak, 190 dBrwms, and 180 dB SEL, while
vibratory pile driving is expected to produce underwater sounds levels of 182 dBpeak, 165 dBrums,
and 165 dB SEL (NOAA 2018). Over a duration of 1 to 2 months, a total of 132, 30- to 36-inch-
diameter pilings are proposed to be installed in the river using impact pile driving. Vibratory
pile driving is anticipated to occur for 5 to 10 months in the river cofferdam vicinity.

Underwater sounds would be generated from impact pile driving activities to construct a pier and
the cofferdam may be encountered by sturgeon within 3,281ft of these activities which could
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potentially injure those sturgeon, while behavioral impacts could extend to approximately 15,230
ft. The sounds from the impact pile driving activities would be the loudest underwater sound the
species will encounter. These activities will be located along the western bank of the Mississippi
River, where the river is approximately one-half mile wide near RM 60.7, which might not allow
for unobstructed passage by fish through the areas of higher noise. Barotraumas (injuries caused
by pressure waves, such as hemorrhage and rupture of internal organs), temporary stunning, and
alterations in behavior are known to be caused by high underwater sound pressure levels (SPL)
which can injure and/or kill fish (Turnpenny et al. 1994, Turnpenny and Nedwell 1994, Popper
2003, Hastings and Popper 2005). Sturgeon have swim bladders which makes them more
susceptible to barotraumas from impulsive sounds than fish without swim bladders. Juvenile
white sturgeon have been found to be more susceptible to barotrauma after initial feeding due to
the potential for herniation in their intestines. While the swim bladders partially inflate later in
development because of the physiology of the swim bladder in sturgeon, gas transfers from the
swim bladder can be released through the sturgeon’s mouth (Brown et al. 2013).

Although behavioral responses in fish due to elevated underwater sound are not well understood,
the responses could include a startle response, delayed foraging, or avoidance of the area. Feist
et al. (1992) found that broad-band pulsed noise, such as impact pile driving noise, rather than
continuous, pure tone noise like vibratory pile driving were more effective at altering fish
behavior. Studies found that juvenile salmonids (40- to 60-millimeter in length) exhibit a startle
response followed by an adjustment to low frequency noise in the 7 to 14 hertz (Hz) range
(Knudsen et al. 1992 and 1994, Mueller et al. 1998). Those same studies also showed that noise
intensity level must be 70 dB to 80 dB above the hearing threshold of 150 Hz to achieve a
behavior response. To produce a behavioral response in herring, Olsen (1969) found ambient
sound must be at least 24 dB less than the minimum audible field of the fish, and pile driving
noise levels have to be 20 dB to 30 dB higher than sound levels. Juvenile sturgeon and herring
are of similar size; therefore, herring can serve as a surrogate. Behavioral responses of pallid
sturgeon are expected to be short-term and intermittent while construction is being conducted
(approximately 8-12 hours/day).

A cofferdam with about 60-foot-wide cells supported by a stability berm, would be constructed
to isolate approximately 9.25 acres of the Mississippi River of which about 8 acres of the
isolated area will be excavated for the intake structure development. The isolated area of the
river using the cofferdam could reduce habitat available to sturgeon, and any fish within the
cofferdam area during installation may be lost. Temporary construction activities of the MBSD
could potentially alter pallid sturgeon habitat downstream, such as scour holes, sandbars, and
flow refugia, due to the alteration of the Mississippi River flow volumes downstream of the
construction area; however, because of the dynamic system of the river these alterations are not
likely to be significant. Habitats used by larvae, juveniles, or migrating adults could be altered
but spawning habitat for pallid sturgeon is not known to occur in the area of the river near the
proposed project area so spawning habitat will not be altered.

Studies have collected pallid sturgeon from a range of turbidity conditions, including highly
altered areas with consistently low turbidities (i.e., 5-100 nephelometric turbidity units (NTU)) to
comparatively natural systems such as the Yellowstone River that has seasonally high turbidity
levels (>1,000 NTU) (Braaten and Fuller 2002, 2003; Erickson 1992, Jordan et al. 2006, Peters
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and Parham 2008). Highly turbid river systems such as the Mississippi River are components of
natural ecological processes in which pallid sturgeon evolved. Therefore, increased turbidity in
the river from the construction activities is not anticipated to directly impact the pallid sturgeon.
Table 3. Guidance on Fish Underwater Noise Thresholds.

Noise Thresholds

Functional Hearing Group

Behavioral Disruption Threshold Injury Threshold
Fish > 2 grams 187 dB Cumulative SEL
Fish < 2 grams 150 dB RMS 183 dB Cumulative SEL
Fish all sizes Peak 206 dB

SEL = sound exposure level = 1 dB re 1 pyPa2 -sec
RMS = For pile driving, this is the square root of the mean square of a single pile driving impulse pressure event
Source: WSDOT 2018, NMFS 2018

4.3.2. Effects of Diversion Operation

Depths utilized by pallid sturgeon have been reported throughout its range; however, because of
the varying total depth of the rivers throughout its range this information may have limited
applicability to the LMR, unless depth is expressed as a percent of the total river depth. Water
depth elevations in the Mississippi River where the training walls and intake channel of the
structure occur are approximately -50 feet to -70 feet North American Vertical Datum (NAVD)
(LA TIG 2021). The calculated percent of total river depth utilized by pallid sturgeon is
approximately 70ft (Bramblett 1996 cited in Constant et al. 1997; Constant et al. 1997). Using
that percentage compared to water depths during the diversion would indicate that pallid
sturgeon should not be found in the batture in front of the structure during its operation.
However, the usage of this habitat has never been quantified (incidental usage or actively used)
or documented in literature. Incomplete knowledge of pallid sturgeon life history, especially in
the LMR, does not preclude high water usage of the batture as feeding habitat or velocity refugia.

Depending on annual flow cycles, the MBSD is anticipated to operate at high-flow of 75,000 cfs
for an average of 9 months out of the year for the first few decades and is anticipated to slowly
increase peak flow operations to a maximum of 11 months out of the year by 2070. Base flow
operations would keep a flow of 5,000 cfs through the MBSD. Past operations of the Bonnet
Carré Spillway (at RM 133) have various numbers of pallid sturgeon entrained depending on
factors such as flow, length of opening, and temperature (Service 2021a). During the 2011
emergency operation of the Bonnet Carré Spillway, which had a maximum flow of 315,930 cfs,
entrainment of 20 pallid sturgeon was recorded compared to the entrainment one pallid sturgeon
recorded after the emergency operations in 2020 with a maximum flow of 90,000 cfs (Service
2021b). Schultz (2013) found that small numbers of pallid sturgeon were entrained by the Davis
Pond Freshwater Diversion (RM 119) while no pallid sturgeon were detected at smaller
diversions that were sampled (at RM 83.8, 81.5, 64.5, and 63.9).

The Pallid Sturgeon Lower Basin Recovery Workgroup (Workgroup) has identified information
gaps essential to the consultation and recovery processes in the Lower Mississippi River Basin.
These include the following: relative abundance of pallid sturgeon, demographics, feeding
habits, habitat use, hybridization ratios, presence of fish diseases in the wild, population
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anomalies, and reliable separation and identification of pallid sturgeon, shovelnose sturgeon, and
hybrids. A more recent information gap identified by the Workgroup is the entrainment of adult
and juvenile pallid sturgeon through the ORCC and potential entrainment through the existing
coastal wetland restoration diversions. The implications of the MBSD operations on sturgeon
populations within the LMR can be better understood due to the completion of the “Entrainment
Studies of Pallid Sturgeon Associated with Water Diversions in the Lower Mississippi River”
(ERDC 2013), although some data gaps remain. ERDC is currently conducting sturgeon
entrainment studies at the ORCC, and has documented entrainment of sonic-tagged pallid
sturgeon and shovelnose sturgeon. While the specific reasons for sturgeon entrainment are
unknown, researchers hypothesize one or more of the following reasons: (1) sturgeon located
near the structure during the opening are immediately entrained; (2) sturgeon actively swim into
the structure to obtain refuge or prey, or to move into a perceived transit path; or, (3) sturgeon
are entrained passively or actively during down-river migration (Service 2018d). Pallid
sturgeon, as well as other sturgeon species, have positive rheotaxis and will orient into the
direction of water flow (Hoover et al. 2011). Based on past collections of pallid sturgeon after
Bonnet Carré Spillway emergency operations, near the spillway structure and in the depression
being dewatered after closure of the spillway, it is possible pallid sturgeon would be found near
the MBSD when it transitions from peak to base flow.

There are no known topographic or hydrographic features (apart from current) that would appear
to attract the sturgeon to the vicinity of the MBSD.

Effects of the action on larval, fry, and juvenile fish

The presence of two larval Scaphirhynchus collected at RM 33, well below the proposed location
of the MBSD, provided evidence for the presence of early life stages in the proposed project area
(Friedenberg and Siegrist 2019). The methods to collect larval and young-of-year (YOY)
Scaphirhynchus have been refined during the past decade; therefore, the numbers of larval
Scaphirhynchus collected within the Mississippi River have increased (Herzog et al. 2005;
Hrabik et al. 2007; Phelps et al. 2010). In 1985, a shovelnose sturgeon larva was collected at
White Castle (River Mile 193) (Constant et al. 1997). Larval shovelnose sturgeon have also
been collected near Vicksburg, Mississippi, (River Mile 435) approximately 374 miles upstream
of the proposed MBSD (Constant et al. 1997; Hartfield et al. 2013; Schramm et al. 2017).
Kynard et al. (2002) and Braaten et al. (2008) reported longer larval drift times; thus, greater
distances were traveled by pallid sturgeon larva when compared to shovelnose sturgeon larva.
Pallid sturgeon larvae were determined to travel at approximately the mean river velocity for the
first 11 days after hatching and then slightly slower for the next 6 days because of the sturgeon's
transition to a benthic life stage. Distances covered during larval drift are affected by water
velocity; however, water temperature can affect larval/fry development rates (warmer
temperatures increase development rates) which would also affect drift distances. Higher water
velocities occur with larger flood events (USACE 2009). Water velocities in the Mississippi
River south of Baton Rouge (River Mile 231) have been documented to range from 4.4 feet per
second (fps) to 1.5 fps depending on the discharge. South of Baton Rouge the river channel is
larger and the slope of the river decreases; thus, velocities are slower than those above Baton
Rouge (Wells 1980). Surface water velocities measured north of Baton Rouge range from 2.9
fps to 5.6 fps for discharges of 200,000 cubic feet per second (cfs) to | million cfs, respectively.
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Three surface velocity cross-sections taken south of Baton Rouge at discharges of 350,000,
460,000, and 470,000 cfs never had velocities greater than 4 fps, but a surface velocity cross-
section taken north of Baton Rouge measured velocities in excess of 5 fps for a discharge of
310,000 cfs (Wells 1980). The MBSD operation plan calls for initial opening of the diversion
gates when the Mississippi River gage in Belle Chasse reaches 450,000 cfs and maximum flow
(75,000 cfs) through the structure will occur when the Belle Chasse gage exceeds 1,000,000 cfs.
The most southern pallid sturgeon spawning sites are unknown; however, potential gravel bar
spawning sites occur at various locations between Baton Rouge, Louisiana, and Vicksburg,
Mississippi, (River Mile 435) approximately 374 miles upstream of the MBSD. If a mean water
velocity of 5.9 fps (4 miles per hour) is assumed to have occurred from Vicksburg to the MBSD,
larvae could travel as much as 96 miles per day, barring entrainment into the eddies, the batture,
and other areas.

One seven-day and one nine-day post-hatch larval sturgeon were collected near Vicksburg,
Mississippi, on May 20, which indicated that hatching occurred on the 13 and 11 of May,
respectively. The previously mentioned larval sturgeon captured at White Castle was collected
on May 15. Other larval sturgeon recently captured between Greenville and Vicksburg,
Mississippi, (approximate Rivers Miles 540 and 440, respectively) would indicate hatching
occurred in early to mid-May (Schramm et al. 2017). Although there could be limited spawning
as early as late March, most spawning in the LMR occurs during late April through mid-May.

Effects of the action on sub-adult and adult

Hoover et al. (2005) examined swimming performance of juvenile pallid sturgeon (maximum
size 6.3 inches) at different velocities. Minimum escape speeds for pallid sturgeon ranged from
1.6 to 1.7 fps and burst speeds were determined to range from 1.7 to 2.95 fps; however, because
they frequently failed to exhibit rheotaxis, their ability to avoid entrainment based on swimming
performance was determined to be relatively low. Overall, approximately 18 percent were not
positively rheotatic; however, Adams et al. (1999) found only 7 percent were non-rheotatic.
White and Mefford (2002) examined swimming behavior and performance of shovelnose
sturgeon ranging from 25.2 to 31.5 inches in length. Their ability to navigate the length of the
test flume was best (60 to 90 percent) over a smooth bottom followed by coarse sand, gravel, and
then cobble, but the small sample size and large variability precluded this from being a definitive
conclusion. The greatest success at negotiating the flume was determined to occur between the
range of 2 and 4 fps; however, success at greater velocities (6 fps) did occur. Approximately 30
percent failed to exhibit rheotactic behavior at velocities below 1.6 fps. Conversely, Adams et
al. (1997) found all adult shovelnose to be positively rheotactic. Pallid sturgeon are believed to
avoid areas that have very little or no water velocity (DeLonay and Little 2002, cited in Quist
2004; Erickson 1992 cited in Service, no date) and leave areas that no longer have flows (Backes
et al. 1992; Constant et al. 1997).

The timing of pallid sturgeon movements and migration in the LMR may differ from that of
other rivers and other portions of the Mississippi River (Constant et al. 1997). Migrations and
movement in the Atchafalaya River was associated with water temperatures between 14 and 21
degrees Celsius (°C) (Constant et al. 1997) and spring and early summer seasons (Schramm and
Dunn 2008). During winter months, when water temperatures fall below 12°C, pallid sturgeon
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have been caught in deeper water and reduced growth and survival of juvenile Scaphyrynchus
spp. was noted; therefore, pallid sturgeon may be at a lower entrainment risk during winter
(DeVries et al. 2015, Kappenman et al. 2009, Friedenberg and Siegrist 2019). This is supported
by the observation of few pallid sturgeon entrained through the Bonnet Carré Spillway during the
January emergency operation in 2016 (Service 2018).

4.3.3 Summary of Effects of the Action

An estimate for the entrainment risk associated with the MBSD was developed using
entrainment risk as a function of the abundance of pallid sturgeon present in the action area and
the likelihood of entrainment during operations (Friedenberg and Siegrist 2019). Three potential
density scenarios were evaluated based on a conservative estimate of the abundance of pallid
sturgeon in the system, to estimate the abundance of pallid sturgeon in the action area
(Friedenberg 2018). The three density scenarios are provided in Section 4.2.1 (50% population
density below New Orleans, 10% population density below New Orleans, and only juveniles
below New Orleans) and abundance estimates are shown in Table 2. Entrainment estimates are
based on predicted number of fish present per volume of water which characterizes the greatest
potential effect from entrainment losses to the population, essentially overestimating the effect of
a level of entrainment on the population.

The combination of population estimate with entrainment risk assumes that fish are evenly
distributed and so are proportional to the volume of Mississippi River water diverted.
Friedenberg and Siegrist (2019) based volumetric entrainment rates on either Service-derived
rates (Service 2018) or a mark-recapture rate (Schultz 2013) predicted or observed in diversions,
and then applied the rates to generate annual volumetric estimates (Table 4). The projected mean
annual entrainment estimates were applied to simulations of future flows over the next 50 years
to estimate predicted mean total entrainment over the MBSD operational period (Table 5).

Based on these calculations, annual entrainment of pallid sturgeon through the MBSD could
range from 7 to 58 sturgeon per year while the MBSD could entrain between 350 and 2,403
pallid sturgeon over the MBSD operational period of 50 years. Depending on the entrainment
scenario, a reduction of 0.07 to 0.43 percent in the annual population growth rates of sturgeon,
with the 50 percent densities resulting in the greatest potential effect to population growth and
the juvenile only scenario resulting in the least potential effect. Due to insufficient data on pallid
sturgeon to determine which scenario best represents expected conditions, the conservative
assumption of the 50 percent density scenario represents the maximum number of entrainment of
pallid sturgeon through the MBSD per year and total over the 50 year analysis period as well as
the population effects from the proposed project. Therefore, entrainment of pallid sturgeon from
the MBSD would be 58 individuals per year and 2,403 sturgeon over 50 years, and there would
be an estimated 0.43 percent reduction in the annual population growth rate for the species.
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Table 4. Projected mean annual pallid sturgeon entrainment through MBSD (LA TIG 2021).

Mean Annual Entrainment Estimates
Age Structure  Ages Entrained

FWS 2018 Capture Rate* Mark-Recapture Rate**

mean (SD) mean (SD)

50% Density Age 1+ 58.0 (19.1) 34.8(115)
10% Density Age 1+ 11.6(3.8) 7.0(2.3)
Juveniles Only Age 1-2 20.2(6.7) 12.1(4.0)

*USFWS 2018 methods; **Schultz 2013 methods
SD = standard deviation
Sources: Schultz 2013, LWFD 2018, Friedenberg 2019

Table 5. Predicted mean total pallid sturgeon entrainment through the MBSD over 50 years (LA
TIG 2021).

Mean Total Entrainment Over 50 Years Estimates

Age Structure FWS 2018 Capture Rate* Mark-Recapture Rate**
mean (SD) mean (SD)
50% Density 2,403 (292) 1,561 (186)
10% Density 515 (62) 350 (47)
Juveniles Only 1,020 (281) 647 (191)

*USFWS 2018 methods; **Schultz 2013 methods
SD = standard deviation
Sources: Schultz 2013, LWFD 2018, Friedenberg 2019

4.4.Cumulative Effects

For purposes of consultation under ESA §7, cumulative effects are those caused by future state,
tribal, local, or private actions that are reasonably certain to occur in the Action Area. Future
Federal actions that are unrelated to the proposed action are not considered, because they require
separate consultation under §7 of the ESA.

We know that the Mid-Breton Sediment Diversion and Maurepas Diversion Projects are
reasonably certain to be implemented upstream of the MBSD. However, those projects are
federal actions that will require separate consultation under ESA §7. We are not aware of any
non-federal actions in the action area that may affect the pallid sturgeon. Therefore, cumulative
effects did not alter the conclusion reached in this BO for the action.

4.5.Conclusion
In this section, we summarize and interpret the findings of the previous sections for the pallid
sturgeon (status, baseline, effects, and cumulative effects) relative to the purpose of a BO under

§7(a)(2) of the ESA, which is to determine whether a Federal action is likely to:

a) jeopardize the continued existence of species listed as endangered or threatened; or
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b) result in the destruction or adverse modification of designated critical habitat.

“Jeopardize the continued existence” means to engage in an action that reasonably would be
expected, directly or indirectly, to reduce appreciably the likelihood of both the survival and
recovery of a listed species in the wild by reducing the reproduction, numbers, or distribution of
that species (50 CFR §402.02).

The proposed project would involve construction, operation, and maintenance of the MBSD to
discharge sediment, fresh water, and nutrients from the Mississippi River to an outfall area
within the mid-Barataria Basin. Construction activities on the river side would include pile
driving as well as the isolation and dewatering (using a cofferdam) of approximately 9.25 acres
in within the Mississippi River. Construction activities are estimated to take 3 to 5 years, in
which pile driving activities would occur from one to five months in the river. Both vibratory
and impact pile driving will be used on the river side; however, when possible vibratory pile
driving will be used to minimize impacts to sturgeon. Pallid sturgeon near this area of
construction are anticipated to avoid the area during in-water pile driving activities due to
increased underwater noise but would likely return to the area once noise returns to ambient
levels. Any pallid sturgeon isolated in the cofferdam area may be lost.

Operation of the MBSD poses the risk of entrainment of all life stages of pallid sturgeon present
in the area near the structure. Base flow of the MBSD would be 5,000 cfs while maximum flow
would be capped at 75,000 cfs when the Mississippi River gage at Belle Chasse reaches
1,000,000 cfs. While the MBSD has a different purpose and design compared to other diversions
located north of the proposed MBSD, impacts of entrained pallid sturgeon would be similar. A
maximum of 48 sturgeon per year and 2,403 sturgeon over 50 years are estimated to be entrained
through the MBSD, and therefore, be lost to the population. The estimated maximum reduction
in annual population growth for pallid sturgeon is 0.43 percent. Our analysis indicates that while
the proposed MBSD would have a negative effect on pallid sturgeon, such effects to annual
population growth would not be appreciable for the survival and recovery of the pallid sturgeon.

After reviewing the current status of the pallid sturgeon, the estimated effects of the construction,
operation, and maintenance of the MBSD, and the cumulative effects, it is the Service’s
biological opinion that the MBSD is not likely to jeopardize the continued existence of the
species.

5. INCIDENTAL TAKE STATEMENT

ESA §9(a)(1) and regulations issued under §4(d) prohibit the take of endangered and threatened
fish and wildlife species without special exemption. The term “take” in the ESA means “to
harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in
any such conduct” (ESA §3). In regulations at 50 CFR §17.3, the Service further defines:

e ‘“harass” as “an intentional or negligent act or omission which creates the likelihood of
injury to wildlife by annoying it to such an extent as to significantly disrupt normal
behavioral patterns which include, but are not limited to, breeding, feeding, or
sheltering;”
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e “harm” as “an act which actually kills or injures wildlife. Such act may include
significant habitat modification or degradation where it actually kills or injures wildlife
by significantly impairing essential behavioral patterns, including breeding, feeding or
sheltering;” and

e “incidental take” as “any taking otherwise prohibited, if such taking is incidental to, and
not the purpose of, the carrying out of an otherwise lawful activity.”

Under the terms of ESA §7(b)(4) and §7(0)(2), taking that is incidental to and not intended as
part of the agency action is not considered prohibited, provided that such taking is in compliance
with the terms and conditions of an incidental take statement (ITS).

For the exemption in ESA §7(0)(2) to apply to the Action considered in this BO, the USACE and
the LA TIG must undertake the non-discretionary measures described in this ITS, and these
measures must become binding conditions of any permit, contract, or grant issued for
implementing the Action. The USACE has a continuing duty to regulate the activity covered by
this ITS. The protective coverage of §7(0)(2) may lapse if the USACE and the LA TIG fails to:

e assume and implement the terms and conditions; or
e require a permittee, contractor, or grantee to adhere to the terms and conditions of the ITS
through enforceable terms that are added to the permit, contract, or grant document.

In order to monitor the impact of incidental take, the USACE must report the progress of the
Action and its impact on the species to the Service as specified in this ITS.

5.1.Amount or Extent of Take

This section specifies the amount or extent of take of listed wildlife species that the Action is
reasonably certain to cause, which we estimated in the “Effects of the Action” section(s) of this
BO. We reference, but do not repeat, these analyses here.

The Service estimated incidental loss (by death or serious injury) of 48 pallid sturgeon per year
and 2,403 over the 50 years. The pallid sturgeon estimated as incidental loss are those
anticipated to be entrained through the MBSD.

5.2.Reasonable and Prudent Measures

The Service believes the following reasonable and prudent measures (RPMs) are necessary or
appropriate to minimize the impact of incidental take caused by the Action on listed wildlife
species. RPMs are described for each listed wildlife species in the subsections below.

RPM 1. Gate operation that would significantly increase or decrease the velocity through the

structure should be implemented over several hours to allow fish sufficient time to
migrate back to the river or swim away from the structure.
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RPM 2. The CPRA and the USACE will coordinate with the Service to develop a Fish
Monitoring and Removal Plan for pallid sturgeon. This plan will need to be completed
and Service approved prior to the construction of the cofferdam.

RPM 3. Dredging (cutterhead/suction) in the Mississippi River would be conducted using
dredge operational parameters coordinated with the Service.

RPM 4: Ensure that the terms and conditions are accomplished and completed as detailed in this
incidental take statement including the completion of reporting requirements.

5.3. Terms and Conditions

In order for the exemption from the take prohibitions of §9(a)(1) and of regulations issued under
§4(d) of the ESA to apply to the Action, the USACE and the LA TIG must comply with the
terms and conditions (T&Cs) of this statement, provided below, which carry out the RPMs
described in the previous section. These T&Cs are mandatory. As necessary and appropriate to
fulfill this responsibility, the USACE and the LA TIG must require any permittee, contractor, or
grantee to implement these T&Cs through enforceable terms that are added to the permit,
contract, or grant document.

T&C 1. RPM 1. The Service’s Louisiana Ecological Services Office (337-291-3126) should be
notified of any proposed changes to the proposed action described in the biological
opinion, so that re-initiation of consultation under Section 7 of the ESA can proceed as
quickly and efficiently as possible.

T&C 2. RPM 2. Develop a plan to be implemented for the proposed MBSD that identifies
potential avoidance and minimization measures for pallid sturgeon. Live sturgeon
captured in the structure or the cofferdam area should be tagged and returned to the river.

T&C 3. RPM 3. Should dredging (cutterhead/suction dredge) activities be necessary in the
Mississippi River, the following operational parameters would be included as conditions
of the permit and in the design of the project:

1) The cutterhead must remain completely buried in the bottom material during
dredging operation. If pumping water through the cutterhead is necessary to
dislodge material or to clean the pumps or cutterhead, etc., the pumping rate
will be reduced to the lowest rate possible until the cutterhead is at mid-depth,
where the pumping rate can then be increased.

2) During dredging, the pumping rates will be reduced to the slowest speed
possible while the cutterhead is descending to the channel bottom.

T&C 4. RPM 4. Upon locating a dead, injured, or sick individual of an endangered or threatened
species, CPRA must notify the Louisiana Ecological Services Office at Lafayette,
Louisiana at (337) 291-3100 and the USACE within 48 hours. Care should be taken in
handling sick or injured individuals and in the preservation of specimens in the best
possible state for later analysis of cause of death or injury.
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T&C 5. RPM 4. A report describing the actions taken to implement the terms and conditions of
this ITS shall be submitted to the Project Leader, U.S. Fish and Wildlife Service, 200
Dulles Drive, Lafayette, LA 70506, within 60 days of the completion of project
construction. This report shall include the dates of work, assessment, and actions taken
to address impacts to the pallid sturgeon, if they occurred.

5.4. Monitoring and Reporting Requirements

In order to monitor the impacts of incidental take, the USACE must report the progress of the
Action and its impact on the species to the Service as specified in the ITS (50 CFR
§402.14(1)(3)). This section provides the specific instructions for such monitoring and reporting
(M&R). As necessary and appropriate to fulfill this responsibility, the USACE must require any
permittee, contractor, or grantee to accomplish the monitoring and reporting through enforceable
terms that are added to the permit, contract, or grant document. Such enforceable terms must
include a requirement to immediately notify the USACE and the Service if the amount or extent
of incidental take specified in this ITS is exceeded during Action implementation.

M&R 1- Monitoring of the diversion structure for the entrainment of pallid sturgeon should be
conducted, once the diversion is in operation. This monitoring should be conducted yearly, once
flows through the MBSD revert to base flow after maximum flow conditions. This report should
include the amount of pallid sturgeon captured in the diversion structure throughout the year,
time of year they were captured, flow volumes, and how the captures coincides with the flow.

M&R 2- A monitoring report will be submitted to the Service after maximum flow conditions
have occurred. This report should include any data sheets, maps, and the findings of the pallid
sturgeon monitoring efforts.

6. CONSERVATION RECOMMENDATIONS

§7(a)(1) of the ESA directs Federal agencies to use their authorities to further the purposes of the
ESA by conducting conservation programs for the benefit of endangered and threatened species.
Conservation recommendations are discretionary activities that an action agency may undertake
to avoid or minimize the adverse effects of a proposed action, implement recovery plans, or
develop information that is useful for the conservation of listed species. The Service offers the
following recommendations that are relevant to the listed species addressed in this BO and that
we believe are consistent with the authorities of the USACE and the LA TIG.

e Support pallid sturgeon monitoring and studies throughout the Lower Mississippi River

to aid in the determination of future diversion impacts to the pallid sturgeon population,
as well as, to improve our understanding the species.
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7. REINITIATIONNOTICE

Formal consultation for the Action considered in this BO is concluded. Reinitiating consultation
is required if the USACE retains discretionary involvement or control over the Action (or is
authorized by law) when:
a. the amount or extent of incidental take is exceeded;
b. new information reveals that the Action may affect listed species or designated critical
habitat in a manner or to an extent not considered in this BO;
c. the Action is modified in a manner that causes effects to listed species or designated
critical habitat not considered in this BO; or
d. anew species is listed or critical habitat designated that the Action may affect.

In instances where the amount or extent of incidental take is exceeded, the USACE is required to
immediately request a reinitiation of formal consultation.
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