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EXECUTIVE SUMMARY

The Coastal Protection and Restoration Authority of Louisiana is proposing to construct,
operate, and maintain the proposed Mid-Barataria Sediment Diversion Project. The proposed
Project consists of a multi-component river diversion system intended to convey sediment, fresh
water, and nutrients from the Mississippi River at approximate River Mile (RM) 60.7 in the
vicinity of the town of Ironton, Plaquemines Parish, Louisiana to the mid-Barataria Basin. After
passing through a proposed intake structure complex at the confluence of 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.

Following construction of the Diversion Project it would be operated for 50-years based on the
flows measured at the Mississippi River gage at Belle Chase. When Mississippi River flows
exceed 450,000 cubic feet per second (cuffs), flows through the diversion will increase from a
base flow target of 5,000 to a maximum of 75,000 cfs. The maximum diversion flow will occur
when the Mississippi River at the Belle Chase reaches 1,000,000 cfs.

The Louisiana Trustee Implementation Group has evaluated the Mid-Barataria Sediment
Diversion Project to determine how the proposed action will affect any threatened or
endangered species or designated critical habitat potentially occurring in the action area defined
for this biological assessment (BA). This BA summarizes the available information on the
potential effects of the project on ESA-listed species and critical habitat within the action area.
This BA addresses 10 ESA-listed species: pallid sturgeon (Scaphirhynchus albus), Eastern black
rail (Laterallus jamaicensis jamaicensis), piping plover (Charadrius melodus), Rufus red knot
(Calidris canutus rufa), West Indian manatee (Trichechus manatus), green sea turtle (Chelonia
mydas), hawksbill sea turtle (Eretmochelys imbricata), Kemp’s ridley sea turtle (Lepidochelys
kempii), leatherback sea turtle (Lepidochelys kempii), and loggerhead sea turtle (Caretta caretta).

Potential effects of the project construction and operations on ESA-listed species and designated
critical habitat include construction effects associated with disturbance from underwater noise
associated with piling installation and habitat effects during dredging and sediment placement.
During operations the project may entrain fish, nutrients, sediment and water from the
Mississippi River into Barataria Basin, cause changes in water temperature and salinity in
Barataria Basin and cause indirect effects to wetland, fish and invertebrate populations and
habitat quality in Barataria Basin. The project will implement minimization measures to reduce
effects on listed species and designated critical habitat. Table ES-1 summarizes the listed species
and proposed and designated critical habitat addressed in this BA and the effect
determinations.
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Table ES-1.  ESA Species Effect Determinations

Listed Species

ESA Listed Fish

Species

Effects Determination
i Critical Habitat

ENVIRONMENTAL COMPANY

Pallid Sturgeon
(Scaphirhynchus albus)

LAA

NA

Eastern Black Rail
(Laterallus jamaicensis PT
jamaicensis)

NLAA

NA

Piping plover (Charadrius
melodus)

- Atlantic Coast, Great T
Lakes, and Northern Great
Plains population

NLAA

NE

Red knot (Calidris canutus
rufa)

NLAA

NA

West Indian manatee
(Trichechus manatus)

NLAA

NA

Green sea turtle (Chelonia
mydas)

- North Atlantic DPS

- South Atlantic DPS

LAA

NA

Hawksbill sea turtle
(Eretmochelys imbricata)

NLAA

NA

Kemp's ridley sea turtle
(Lepidochelys kempii)

LAA

NA

Leatherback sea turtle
(Dermochelys coriacea)

NLAA

NA

Loggerhead sea turtle
(Caretta caretta), T
- Northwest Atlantic DPS

LAA

NE

Sources: NMFS 2018a, USFWS 2018a

NE = no effect

Abbreviations: DPS = Distinct Population Segment; E = Endangered; T = Threatened; PT = Proposed Threatened
NA = not applicable; LAA = likely to adversely affect; NLAA = may affect, not likely to adversely affect;

January 2021

Page iii



Mid-Barataria Sediment Diversion Biological Assessment

L Y~
CONFLUENCE

ENVIRONMENTAL COMPANY

TABLE OF CONTENTS
EXECUTIVE SUMMARY w......oooiiurinssmisisssissssssisssssesssassssssessssssssssss s s s st s s s s s snsne I
ACRONYMS AND ABBREVIATIONS........ccocoumimremrrmssssssessssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssssssssssssssssssssssnns X
1.0 BACKGROUND AND HISTORY ......ccovrimmmmmrensssmsssssmsssssssssssssssssssssssssssssssssssssssssssssssssesssssssssssssssssssssssssssssssassss 1
1.1 (0] T=To1 = = Tot o o o ST 2
1.2 Barataria Basin and Birdfoot Delta HIStOry ... 2
1.3 ProjeCt CharaCteriStiCs..........cociueueriieiieiccccee ettt bbb bbbttt 3
1.4 o (0] 1= o To7= o o PSR 4
1.5 Pre-Consultation TechniCal ASSISTANCE .......cevviriiriirieieess e 7
1.6 Recent Consultations and Existing INformation ...........cccccveiiiicesccccee e 8
2.0 DESCRIPTION OF THE PROPOSED PROJECT AND ACTION AREA. ..o 9
2.1 Discussion of Federal Action and Legal AUTOTIY ...........coriiiiiirnicceees s 9
2.2 PrOJECE PUIPOSE ...ttt ettt bbbttt R e ee sttt bbbt b e e 9
2.3 (0] =01 L= o o ST 10
2.3.1  SitE PrEPAration ......cceueveiiiieieieiessri sttt 14
2.3.2  Sediment Diversion CONSIIUCHON..........ccouiueiiiririiiieirieeses et 16
2.3.3  Operation of Sediment DIVEISION ............cociueueiiiiicccces e 28
2.3.4  Maintenance of Sediment DIVEISION ........cccerrriieeininsrse e 29
2.3.5  Description of AUXiliary FEATUIES .........ccccueuereiriiiccccre et 30
2.3.6  Description of Proposed Conservation MEASUIES ............ccccvvcucreveveiiieneeseree e, 30
2.3.7  Interdependent and Interrelated ACHONS ........cccoviiiiererrs e 34
24 PrOJECE ACHON ATBA ...ttt 40
3.0 STATUS OF THE SPECIES AND CRITICAL HABITAT .....cccconmrmmssisssssissssesssssssssssssssssssssssssssssssssssssessns 41
3.1 SPECIES LIST ...ttt b ettt 41
3.2 DeSCrPtioN Of the SPECIES ......ueveeeeeiriiee ettt 43
321 Pallid SEUIGEON. ...ttt bbbttt 43
3.22  Eastern BIack Rall..........ccociriiiiiccicess e 48
3.2.3  PIPING PlOVET ..ot 51
324 REAKNOL......oiceiceece ettt 56
3.25  WestINdian Man@te .......c.cuvuviviiiieicieees e 59
3.2.6  GreeN S TUMIE ..ottt 62
3.2.7  HawKSDIll S8 TUIIE ... 66
328  Kemp's Ridley SEa TUMIE ........cccuiiiiciice s 68
3.29  Leatherback SEa TUMIE ..ot 70
3.210 Loggerhead Sea TUMIE ........cccvvviiecicieeeceeetce e 72
3.3 CrItICAl HADIAT ...ttt 75
3.3 PIPING PIOVET ..ot 75
3.3.2  Loggerhead Sea TUMIE ......c.ccviiiecctee ettt bbb 76
January 2021 Page iv



L Y~

Mid-Barataria Sediment Diversion Biological Assessment CONFLUENCE

ENVIRONMENTAL COMPANY

4.0 ENVIRONMENTAL BASELINE ..........oo s sssss e s s sessssssssssssssssesesssssssssnsnssennas 77
4.1 CUITENE HADIALS .....vcvcececeee ettt bbbttt bbbt 77
42  Ambient Water Quality (Freshwater to Marine)...........ccccvriruenirnnisinessece e 79

421  SPeCific CONAUCIANGCE .......cvcveveiiiccictce e 81
422 SAINIY oo 83
4,23 TEMPEIAIUE .....ocviviiiieeciste ettt bbb bbbt e s e e e s s bbbt bere s e e 85
424  Dissolved OXYGEN (DO) ....cciiiiieicieieisi sttt bbb 86
425 TUDIGIEY ..oocvevceecc bbb 88
4.3 SediMeNt QUANILY ......cvevieeieieiee et 89
I O\ TS TS o] o - SR 89
4.3.2  Baratania Basin ...ttt ettt 94
44 Historical and Existing Wetland Habitat and Deltaic Processes in Barataria Basin ..............ccccccccevevnnen. 97
441 C08SHAI ZONE.......c.ceeeeceesie e 97
442  Watershed Characterization ...ttt 97
443  Waterbodies in the ACHON ArEa ...t 98
444  Hydrology and HydrodyNamICS .......ccccerereririririsieeeieieesenesesisssss s sessssesssesesssessssssssssssesssssesenens 98
445 War LEVEIS ...ttt ettt bbbt 100
446  TideS, CUITENTS, AN FIOW ..ottt et et e e ee et e es et ereen et eneeneeneeenanen 101
447  Sediment TFANSPOM ......ccoceueiiicctcte st r bbb an s 105
448  Wetland Resources and WatErS ............ccueveveveveririiceiececeec ettt 108
4.5 Historical and Existing Aquatic Resources and Habitat in Barataria Basin..........ccccocovvvveccciciennen, 111
46 ESA Listed Species Occurrence in the ACION Area .........cccceeieveiiiiieiecrcee e 116
4.6.1  Pallid Sturgeon Use 0f ACHON Ar€a..........ccoiueuriiirrieeeies e 118
4.6.2 Eastern Black Rail Use 0f ACHON Area.........ccccueciiiiiiiiieiccee e 118
4.6.3  Piping Plover Use 0f ACHON ArBa.......ccccoviiiiiecieieieesi ettt 119
464  Red Knot Use Of ACHON A ......c.ccieeeeeeeeeeeececeeeee ettt 119
46.5 WestIndian Manatee Use of ACHON Ar€a .........ccccciiiiiiiiieiiscceee e 119
46.6  Green Sea Turtle Use Of ACHION Ar€a.......ccvueuriiiririeieniceree s 120
4.6.7  Hawksbill Sea Turtle Use 0f ACHON Ar€a .........c.eueuieeeeeeeeeeeeeeeee et 121
46.8 Kemp’s Ridley Sea Turtle Use of ACHON Ar€a...........cceviirnicinicneeceese e 123
46.9 Leatherback Sea Turtle Use 0f ACHON Ar€a........cccovviirriiienierscesee e 125
4.6.10 Loggerhead Sea Turtle Use of ACtON Area .........ccovviverieirniercesee e 125
47 Other Projects included in the Environmental Baseling............c.cccoivncnicniicccecce 128

5.0 ANALYSIS OF EFFECTS. ......cccoeiiiiirinmcss s sessss s ssssessssssssssssssssssesssssssssssssssssssssssssssssssssessssssssssnssssensaes 129
5.1 Deconstruction Table of Project Construction and Operation Activities and Effects...........cccocovcvenenee. 129
5.2 Delft3D MOUEI OVEIVIEW .......cocuiuiiiiiiiic ettt ettt ettt b b 138
5.3 Direct and Indirect Effect Pathways...........ccceiiiriees s 142

5.3.1  Project Effects 0N SaliNity .......cccovvvvieieieesccccce s 143
5.3.2  Project Effects on TEMPErature ..........ccoeururriiiicceesrsr e 147
5.3.3  Project Effects on Turbidity and Suspended Sediment...........ccccovvriirnnnninsncescens 149
January 2021 Page v



L Y~

Mid-Barataria Sediment Diversion Biological Assessment CONFLUENCE

6.0
7.0

8.0

ENVIRONMENTAL COMPANY

5.3.4  Project Effects on Sediment Transport and Wetland Creation.............ccocoeeevvvricvcverennn, 152
5.3.5  Project Effects on Water Quality: Nutrients and Dissolved OXYgen ...........cccovevreernieinenns 154
5.3.6  Project Effects on Water Quality: Contaminants ...........c.oeevierrenniinsniesneessesseees 162
5.3.7  Project Effects on Water Flow within Barataria Basin .........ccccccceovvvvveciesnscccee, 162
5.3.8  Project Effects 0n SOUNG ..........couiiiiiiiiirec s 172
5.3.9  Project Effects on Entrainment/Stranding ............cccovvrienniinncneeessees s 179
5.3.10 Project Effects on Habitat Area...........ccccueeiiiiicccesscce e 179
5.3.11  Project Effects on Prey Base/FOOd WED...........cceviirniirieesessescese e 185
54 Direct and Indirect EffeCts 0N SPECIES .......ccvviviiiicictctce ettt 186
54.1  Project Effects on Pallid STUIGEON ......c.ccveviiiiiccces e 188
5.4.2  Project Effects on Eastern Black Rail............ccooieviirniiiiceccscessees 195
54.3  Project Effects on Piping Plover and Piping Plover Critical Habitat ..............cccccovveiivrinenee. 196
54.4  Project Effects on Red KNOK...........ccocviueieiiiciccce e 198
5.4.5  Project Effects on West Indian Manatee.............coovevninnienincescesescesee s 199
54.6  Project Effects on All Species 0f Sea TUMIES.........ccccevviviiiicicrceeeeeece e 201
54.7  Project Effects on Green Sea TUMIE ........ccccvvvceicciceisccce e 208
5.4.8  Project Effects on Hawksbill Sea TURIE .........c.coeveeriiirniiece e 209
54.9  Project Effects on Kemp’s Ridley Sea TUMIE .........ccevevviviciiicicticecceeccce e 211
54.10 Project Effects on Leatherback Sea TUIE...........ccceeviicccee e, 213
5.4.11 Project Effects on Loggerhead Sea Turtle and Loggerhead Sea Turtle Critical Habitat ......215
5.5 Effects from Interdependent and Interrelated ACHONS.........c.ccovieeiiiiicicccee e, 217
5.6 CUMUIAHIVE EffECES ... 217
5.6.1  Past, Present, and Ongoing Actions and Trends ..........cocevirerienrienneeinensssesesseeenens 217
5.6.2  Reasonably Foreseeable FULUre ProJECtS...........cccviiiicininicrececsee e 219
5.6.3  Potential Cumulative Effects on Each RESOUICE..........coveuriieiriinieencssce s 221
MONITORING AND ADAPTIVE MANAGEMENT .........ccovrmrrrmrensrsmnssssessssssessssssssssssssssssessssssesssssssssssssssssssnens 224
EFFECT DETERMINATIONS ......oociicsircsssssesssesssss s sssse s sssssssssssssssssssssssssssssssssssssssssssssssassssasas 225
7.1 Pallid STUTGEON ... bbbttt bbb bbbt 227
7.2 Eastern BIack Rail ..o 227
7.3 Piping Plover and Piping Plover Designated Critical Habitat ..............ccccooeiiiiiicccce 228
T4 REAKNOL. ...t 229
7.5 West INian MANALEE..........cceeeeiie et 229
7.6 GrEEN SEA TUMIE ...ttt e s e 230
7.7 HAWKSDIll SEA TUMIE ... 231
7.8 Kemp’s RIidIEY S8 TUIIE ... s 231
7.9 Leatherback S€a TUMIE ... 232
7.10  Loggerhead Sea Turtle and Loggerhead Sea Turtle Designated Critical Habitat ..................ccccoeveeee. 233
REFERENCES ... s 235

January 2021 Page vi



Mid-Barataria Sediment Diversion Biological Assessment

L Y~
CONFLUENCE

ENVIRONMENTAL COMPANY

TABLES
Table ES-1. ESA Species Effect Determinations..........coovceeeenniicccsssseeee s ii
Table 2.3-1. Mid-Barataria Sediment Diversion Project ACHVItIES ..........cccceuiviviiiiccceee e 11
Table 2.3.2-1 Proposed Design Pile Installation Information for Mid-Barataria Sediment Diversion............. 26
Table 3.1-1. Special Status Species Potentially Affected by the Project...........ccoovevvvevncnniinnnccnen 42
Table 4.2.1-1.  Specific Conductance versus Salinity at 25°C (7T7°F) .....cvvvevriereeeeeese e 81
Table 4.2.1-2  Comparison of Mississippi River and Barataria Basin Temperature and Specific Conductance
......................................................................................................................... 82
Table 4.3.1-1 Parameters for Dredge Sediment Quality Evaluations: USEPA Priority Pollutants,
Contaminants of Concern (COC), and Conventional Parameters.............cccooeeeeivvccceveeesesesenenens 91
Table 4.4.6-1  Typical Water Levels within Barataria Basin ... 102
Table 4.4.8-1 Wetland Habitat Types Occurring with the Action Area ..........c.ccoceeeceieicecccee e 111
Table 4.6.1 Potential Presence and Habitat Use of Action Area by ESA Species........cccovvvivceiciniiinnes 116
Table 5.1-1. Deconstruction Table of Project Construction and Operation Activities and Effects.............. 130
Table 5.2-1. Delft3D Model Simulation COMPONENTS ..........cceueveieiiiieicciee ettt 141
Table 5.3.1-1.  Predicted Average Salinity in Barataria Basin by Habitat Type.........cccccoeveivviiccccininns 146
Table 5.3.8-1.  Sources and Values of Ambient and Project-Related NOISe.............ccoevvievniincnnicnns 174
Table 5.3.10-1 Predicted Marsh Habitats within the ACtion Area............coooeeerrrnnneceeesre e 181
Table 5.4-1. Table of Effects 10 ESA SPECIES .....cucviviiiiicrcesr e 187
Table 5.4.1-1.  Guidance on Fish Underwater Noise Thresholds ...........ccoceeerviiiccseescceeeseess 188
Table 5.4.1-1.  Abundance of Age 1+ Pallid Sturgeon Used to Calculate Entrainment Mortality at the Scale of
the Local Population and the Lower MisSiSSIppi RIVET ..o 192
Table 5.4.1-2.  Predicted Mean Annual Pallid Sturgeon Entrainment through the MBSD.............cccovieinenee 192
Table 54.1-3.  Predicted Mean Total Pallid Sturgeon Entrainment through the MBSD over 50 Years........ 193
Table 5.4.1-4.  Historical Take of Pallid Sturgeon from the MissisSippi RIVEr ...........ccccceeiiiviiivccceiine, 194
Table 5.4.5-1.  Species Tolerances Relevant to the Project — West Indian Manatee ..............ccccoovvvirinnnns 199
Table 5.4.6-1.  Species Tolerances Relevant to the Project — All Sea Turtle Species.......c.cccoovverrnnenes 201
Table 5.4.6-2.  Guidance on Marine Reptile Underwater Noise Thresholds .............cccceeeviieccicccciiinne, 204
Table 5.4.6-3.  Predicted Underwater Noise Levels During COnStruCtion .............cccouevreeennieensnnieinens 204
Table 5.4.7-1.  Species Tolerances Relevant to the Project — Green Sea Turtle............ococvvicncvnicnens 208
Table 5.4.8-1.  Species Tolerances Relevant to the Project — Hawksbill Sea Turtle.............ccooovieiiirnnnnne. 209
Table 5.4.9-1.  Species Tolerances Relevant to the Project — Kemp’s Ridley Sea Turtle..........cccccovviveenes 211
Table 5.4.10-1.  Species Tolerances Relevant to the Project — Leatherback Sea Turtle ... 213
Table 5.4.11-1.  Species Tolerances Relevant to the Project — Loggerhead Sea Turtle............ccccoceeiiiennene. 215
Table 5.6.2-1. Reasonably Foreseeable Future Projects Considered in the Cumulative Effects Analysis......... 220
Table 7.0-1. ESA Species Effect Determinations...........ooceeerrnoiiieesssrrecee s 225
FIGURES
Figure 1.4-1. Location of Project Area (Barataria Basin, western portion of the lower Birdfoot Delta Basin, the
Mississippi River from RM 60.7 to the mouth, and a portion of the northern Gulf of Mexico............. 5
January 2021 Page vii



Mid-Barataria Sediment Diversion Biological Assessment

L Y~
CONFLUENCE

Figure 1.4-2.

Figure 2.3.1-1.
Figure 2.3.2-1.
Figure 2.3.2-2.
Figure 2.3.2-3.
Figure 2.3.2-4.
Figure 2.3.2-5.
Figure 2.3.3-1.

Figure 2.3.7-1.

Figure 2.4-1.

Figure 3.2.1-1.
Figure 3.2.2-1.

Figure 3.2.3-1.

Figure 3.2.4-1.
Figure 3.2.5-1.

Figure 3.3-1.

Figure 4.2-1.
Figure 4.2-2.

Figure 4.2.1-1.
Figure 4.2.2-1.

ENVIRONMENTAL COMPANY

Project Design Features and Construction FOOIPIINT..........ccooveiiciniiiicsc e 6
Potential Access Routes (white) that may be dredged for barge access........ccouevevvvericeesiennnnn, 15
Project Construction FOOIPIINT ... 17
Proposed Project Design Features as Viewed from the MUSSUSSUPPI ..........coevrveerniniieevcreieininenns 18
Proposed Trestle and Construction Cofferdam OVEIVIEW ..........ccccceiviviiiccicee s 19
Proposed Conveyance Channel, Guide Levees, Stability Berms, and Siphon............cccoccvvvninnes 20
Proposed Outfall Transition FEALUNE...........cccuiuiiiiiiiccicte ettt 21

Variable Flow for 75k Diversions (bottom plot) Driven by 2011 Mississippi River Discharge (top
plot) with a 450,000 cfs Operational Trigger in the Mississippi River (Water Institute of the Gulf

20715) 1ot 29
Conveyance Channel with Proposed Railway and Highway Bridges ...........ccccoovevnienncnnininns 34
Project Action Area — Barataria Basin, Birdfoot Delta Basin and Proposed Diversion Structure. ....40
Post-Development Map of Prominent Rivers in the Mississippi River Basin. ...........cccoovevvvvninnnns 45
Current Range of the Eastern Black Rail in the SW US (2011 to present) (Sources: Eddleman et al.
1994, USFWS 2018) ..ottt 50
Distribution and Range” of Piping Plover—Great Lakes DPS and Northern Great Plains DPS as

Delineated in the USFWS 2009 5-Year REVIEW. ........c.civiiiiriiiriniseneeceeeseie s 53
Red Knot Wintering Areas (left) and Migration Stop-Over Areas (fight). .........cococvvreenenniienins 57

Distribution of the West Indian Manatee in United States Based on Aerial Surveys, Boat Surveys,
Interviews and Documented Sightings. The dark shading indicates year-round distribution, while

the light shading indicates seasonal or occasional occurrence. (Source: UNEP 2010) .................. 60
Critical Habitat for Federally Listed Species in the Action Area, adjacent to the Project Action Area.
........................................................................................................................................................ 75
USGS, LDEQ, and CRMS Ambient Water Quality Stations Used for This Section ...........ccccevueee. 80
Mississippi River and Barataria Basin Water Quality Subsegments in the Action Area .................. 80

Monthly Specific Conductance Average (2006-2018) at Select Barataria Basin CRMS Sites......... 83
Correlation between Monthly Average Specific Conductance and Salinity (2006-2018) at Select

CRMS SHES. ...ttt 84
Figure 4.2.2-2.  Generalized Seasonal Salinity Averages (2006-2018) at Select Barataria Basin CRMS Sites.
(Source: Generated by GEC based on CPRA CRMS data) .......cccccovvvvrecrcvniiiicccee e 85
Figure 4.2.4-1.  Frequency of Mid-Summer Hypoxia (oxygen < 2 mg/L) (1985-2014) over the 70 to 90 Station Grid
on the Louisiana and Texas Shelf during the summer from 1985 t0 2014. ........cccoceevvivicrcrcrnen, 87
Figure 4.2.4-2.  Monthly DO Average Concentrations in the Mississippi River at Belle Chasse (1977-2017) and at
Select Barataria Basin Sites (2006-2018)...........ccceieriiiiieiceee e 88
Figure 4.3.2-1.  Sediment Quality Index Ratings for Barataria-Terrebone Estuarine Complex (Source: Kenicutt
20707 bR 95
Figure 4.4.2-1.  Map of HUC8- and HUC12-level basins and Sub-Basins within the Action Area..............ccccuu..... 98
Figure 4.4.4-1.  Barataria Basin Model Grid Bathymetry from the Delft Model Version 3. ............cccoovennivniinnns 99
Figure 4.4.5-1.  Water Level and Wind Speed at the Grand Isle, LA, Station. ...........cccceveevivvecccecccecce, 101
Figure 4.4.6-1. Observed Water Levels at NOAA Stations at Southwest Pass (8760922) and Grand Isle
(8761724). (Source: CO-OPS 2017). ... 103
Figure 4.4.6-2.  Mississippi River Flow at the Tarbert Landing Gage ..........covvrerernienninresseessee s 105
Figure 4.4.7-1.  Tarbert Landing Annual Total (blue), Fine (red) and Coarse (green) Sediment Concentrations from
195910 2005 ...t 107
Figure 4.4.7-2.  Seasonal Flow Duration Curves at Tarbert Landing from 1963 to 2005 Show the Range in
Mississippi River DiSCharge Dy SEaSON. ..........ccooiriiiricieese s 107
Figure 4.4.7-3.  Boxplots Showing Monthly Variation in Concentrations of Coarse-Grained Sediments at Tarbert
Landing from 1963 0 2005...........c.ouriiieireere s 108
Figure 4.4.8-1.  Wetland Types in the Action Area (Source: CPRA 2017).......ccccovviveeeeeiiceeeee e 110
Figure 4.5.1-1.  Observed Shoreline Oiling in and around the Action Area (Source: Nixon et al. 2015)................. 112
January 2021 Page viii


file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088407
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088407
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088407

L Y~

Mid-Barataria Sediment Diversion Biological Assessment CONFLUENCE

Figure 4.6.6-1.
Figure 4.6.7-1.

Figure 4.6.8-1.

Figure 4.6.10-1.
Figure 5.2-1.
Figure 5.3-1.
Figure 5.3.1-1.
Figure 5.3.2-1.
Figure 5.3.3-1.
Figure 5.3.4-1.
Figure 5.3.5-1.
Figure 5.3.5-2.
Figure 5.3.5-3.
Figure 5.3.5-4.
Figure 5.3.7-1.
Figure 5.3.8-1.
Figure 5.3.10-1.

Figure 5.3.10-2.

APPENDICES

ENVIRONMENTAL COMPANY

Generalized Nesting Locations of the Green Sea Turtle in the Gulf of Mexico, Caribbean, and

NOthWest AHANTC OCEAN ..o s 120
Generalized Nesting Beach Locations of the Hawksbill Sea Turtle in the Gulf of Mexico, Caribbean,
and Northwest AHIANTC OCEAN ... 122

Generalized Nesting Beach Locations of the Kemp’s Ridley Sea Turtle in the Gulf of Mexico and
Southeast U.S. Atlantic Coast (interpreted from Dow et al. 2007, SWOT 2010a, NMFS et al. 2011)

(Source: Valverde and HOIZWA 2017)........cviireierrieinsieseesessses s 123
Generalized Nesting Beach Locations of the Northwest Atlantic Ocean DPS of Loggerhead Sea
TUIIES .ottt sttt ettt 127
Hydrograph Locations and GeographiC REferences...........ccocveeviveiececeensscsccee e 140
FWP and FWOP Main Effects on Habitat in Barataria Basin and the Birdfoot Delta..................... 143
Project Effects on Salinity over Time in Barataria Basin and Birdfoot Delta with and without the
Proposed Project (75K diVErsion SCENAMO) ..........vureriereireerieieirieieesee s 145
Project Effects on Temperature over Time in Barataria Basin and Birdfoot Delta with and without
the Proposed Project (75K diversion SCENAMO) ...........cuuiueuriierinieirenieisee s 148
Suspended Sediment over Time in Barataria Basin and Birdfoot Delta with and without the
Proposed Project (75K diVErsion SCENAMO) .......cccuevririiiiierciereie ettt 151
Land Building over Time in Barataria Basin and Birdfoot Delta with and without the Proposed
Project (75K diVErSION SCENAMO) ........cueurirreriiieirieieisieieissseis ettt sesenns 153
Total Phosphorus over Time in Barataria Basin and Birdfoot Delta with and without the Proposed
Project (75K diVErSion SCENAMO) ........c.cuiuiuririiriieeieisieieisiei st 156
Total Nitrogen over Time in Barataria Basin and Birdfoot Delta with and without the Proposed
Project (75K diVErSion SCENAMO) ........c.cuiuieririuririeieirieieeisei s 157
Chl A over Time in Barataria Basin and Birdfoot Delta with and without the Proposed Project (75k
AIVETSION SCENAIIO) ..v.vvvvveecieiseteiese ettt 159
Dissolved Oxygen over Time in Barataria Basin and Birdfoot Delta with and without the Proposed
Project (75K diVErsion SCENAMO) ........ccccveiiiiiiririieieiieise ettt bbb aee 161
Comparison of Flow through Diversion at Various Mississippi River Flow Rates.............cccccc...... 163
Maximum Potential Extent of Underwater Noise from Project Pile Driving.............cccocvivniinnnes 178
Aquatic Vegetation over Time in Barataria Basin and Birdfoot Delta with and without the Proposed
Project (75K diVErSion SCENAMO) ........c.cuiuiuririuerriciririeieiicis et 182
Depth over Time in Barataria Basin and Birdfoot Delta with Proposed Project (75k diversion
scenario), compared to the Future Without Project ... 184

Appendix A—Endangered Species Act Species Lists

Appendix B—Basis of Design Report

Appendix C—Pallid Sturgeon Entrainment and Population-Level Risk

January 2021

Page ix


file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088434
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088434
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088435
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088435
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088436
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088436
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088436
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088437
file:///J:/Abt%20Associates_001241/001241.003_CPRA%20Phase%202/_DELIVERABLES/BA-EFH%20Revisions/MBSD_BA__Revised_October2020_trackchanges.docx%23_Toc54088437

—

L Y~

Mid-Barataria Sediment Diversion Biological Assessment CONFLUENCE

ENVIRONMENTAL COMPANY

ACRONYMS AND ABBREVIATIONS

°C degrees Celsius
°F degrees Fahrenheit
Mgl micrograms per liter
pPa micropascal
AHP above Head of Passes
BA biological assessment
BiOps Biological Opinions
BMP best management practice
BU beneficial use
BUDMAT beneficial use of dredged material
CEC Confluence Environmental Company
CEMVN U.S. Army Corps of Engineers New Orleans District
CFR Code of Federal Regulations
cfs cubic feet per second
Chl A chlorophyll A
cocC contaminants of concern
CO-0PS Center for Operation Oceanographic Products and Services
CPRA Coastal Protection and Restoration Authority of Louisiana
CRMS Coastwide Reference Monitoring System
CWPPRA Coastal Wetlands Planning, Protection, and Restoration Act
cy cubic yard
CZMA Coastal Zone Management Act
dBA decibels, A-weighted
dBpeak decibels, peak
dBrms decibels root mean square
DDT dichlorodiphenyltrichloroethane
DO dissolved oxygen
DOI U.S. Department of the Interior
DPS distinct population segment
DWH Deepwater Horizon
DWH PDARP The Deepwater Horizon Oil Spill Final Programmatic Damage Assessment and Restoration Plan
EFH essential fish habitat
EIS Environmental Impact Statement
EPP Environmental Protection Plan
ERL Effects Range Low
ERM Effects Range Median
ESA Endangered Species Act
FHA Federal Highway Administration
FP fibropapillomatosis disease
FR Federal Register
FWOP future without Project
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FWP future with Project

GEC Gulf Engineers & Consultants, Inc.

GIww Gulf Intracoastal Waterway

HUC Hydrologic Unit Code

Hz hertz

kHz kilohertz

LA Louisiana

LATIG Louisiana Trustee Implementation Group

LADOTD Louisiana Department of Transportation and Development

LCA Louisiana Coastal Area

LDEQ Louisiana Department of Environmental Quality

Ldn average equivalent sound level over a 24-hour period

LDNR Louisiana Department of Natural Resources

LDWF Louisiana Department of Wildlife and Fisheries

LMR Lower Mississippi River

MAM monitoring and adaptive management

MAMP Monitoring and Adaptive Management Plan

MBSD Mid-Barataria Sediment Diversion

mg/L milligrams per liter

MHHW mean high high water

MR&T Mississippi River and Tributaries

MRL Mississippi River Levee

MSA Magnuson-Stevens Fisheries Conservation and Management Act

NAVD88 North American Vertical Datum 1988

NEPA National Environmental Policy Act

NMFS National Marine Fisheries Service

NOAA National Oceanic and Atmospheric Administration

NOGC New Orleans Gulf Coast Railway

NOV-NFL New Orleans to Venice Non-Federal Levees

NPDES National Pollutant Discharge Elimination System

NRDA Natural Resource Damage Assessment

NTU nephelometric turbidity unit

OCM Office of Coastal Management

0Cs Office of Coast Survey, NOAA

ODMDS Ocean Dredged Material Disposal Site

OPA QOil Pollution Act

OTF outfall transition features

PAHs polycyclic aromatic hydrocarbons

PBFs physical or biological features

PCBs polychlorinated biphenyls

PCEs primary constituent elements

Phase | RP Final Strategic Restpratign Plan and ElnvironlmentallAssessment #3: Restoration of Wetlands, Coastal,
and Nearshore Habitats in the Barataria Basin, Louisiana

ppt parts per thousand

psi pounds per square inch
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psu practical salinity unit
PVC polyvinyl chloride
RIA Regional Implementation Agreement
RM river mile
SAV submerged aquatic vegetation
SEL sound exposure level
Services U.S. Fish and Wildlife Service and National Marine Fisheries Service
SLR sea level rise
SPCC spill prevention, control, and countermeasures
SPL sound pressure levels
SR State Route
SWPPP stormwater pollution prevention plan
TDA threshold discharge area
TEDs turtle excluder devices
TEL Threshold Effect Level
TESC temporary erosion and sediment control
TOC total organic carbon
TSS total suspended solids
TWI The Water Institute
USACE U.S. Army Corps of Engineers
uscC United States Code
USCG U.S. Coast Guard
USDA U.S. Department of Agriculture
usDOT U.S. Department of Transportation
USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service
wQcC Water Quality Criteria
WQs Water Quality Standards
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1.0 BACKGROUND AND HISTORY

The Coastal Protection and Restoration Authority of Louisiana (CPRA) is proposing to
construct, operate, and maintain the proposed Mid-Barataria Sediment Diversion (MBSD)
Project. This Project is proposed to maintain and rebuild eroding upland, and freshwater and
coastal marsh habitat within the Barataria Basin. The Project is also intended to restore injuries
to natural resources caused by the Deepwater Horizon oil spill. The Deepwater Horizon Oil
Spill Final Programmatic Damage Assessment and Restoration Plan (DWH PDARP) was
developed collaboratively under the Oil Pollution Act (OPA) by federal and Gulf Coast state
natural resource trustee agencies (DHNRDAT 2016). The DWH PDARP includes a suite of
coastal restoration objectives, including the use of sediment diversions to help maintain and
rebuild coastal habitats. Furthermore, the Louisiana Trustee Implementation Group (LA TIG)
published the Final Strategic Restoration Plan and Environmental Assessment #3: Restoration of
Wetlands, Coastal, and Nearshore Habitats in the Barataria Basin, Louisiana (Phase I RP),
consistent with OPA and the DWH PDARP. The proposed Project is a preferred alternative for
restoring DWH Oil Spill injuries through restoration in the Barataria Basin. This Project is being
evaluated for funding under the DWH PDARP restoration planning process by the LA TIG,
who will make the final funding decision.

The LA TIG funding decision and the U.S. Army Corps of Engineers (USACE) permitting
review process are collectively referred to as the proposed MBSD Project, proposed Project, or
Project for the purpose of this this Biological Assessment (BA). The Project constitutes a major
federal action with the potential to significantly affect the quality of the human environment.
The Project is, therefore, being evaluated under the National Environmental Policy Act (NEPA)
through a detailed, interdisciplinary Environmental Impact Statement (EIS) supporting both the
USACE and LA TIG decision processes. The Project is also being evaluated under the OPA and
DWH PDARP through the development of the Phase II Restoration Plan (RP). This BA analyzes
the Project’s potential effects to federally listed threatened and endangered species (see
Appendix A). The EIS and RP contain additional details and background on the Project
description, Project history, and direct, indirect and cumulative environmental impacts. The
information presented here is consistent with the EIS, RP, and supporting reports provided by
CPRA. Where appropriate, this document will refer to sections of the EIS or RP for additional
information and incorporate that information by reference.

USACE and the LA TIG will use this BA to support individual requests to initiate formal
Section 7 consultation under the federal Endangered Species Act (ESA) with the U.S. Fish and
Wildlife Services (USFWS) and National Oceanic and Atmospheric Administration (NOAA)
Fisheries (National Marine Fisheries Service [NMEFES]). It contains the information required
under 50 CFR 402.12 and 50 CFR 402.14(c) for conducting a BA and initiating formal
consultation, respectively. We anticipate that the USFWS and NMFS will each conduct formal
consultations and will issue separate Biological Opinions (BiOps) for the species under their
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respective jurisdictions, with each BiOp addressing specific USACE and LA TIG actions as
appropriate. This will also serve to inform consultation under the Magnuson-Stevens Fisheries
Conservation and Management Act (MSA), Section 305(b)(2), for assessment of effects to
Essential Fish Habitat (EFH) for both agency actions. This BA therefore contains the information
necessary to satisfy the requirements of 50 CFR 600.920(e)(1). USACE and the LA TIG anticipate
that NMFS will consolidate the EFH consultations for both actions and issue a single set of
conservation recommendations, if necessary.

1.1 Project Background

Sediment diversion projects have been included as a critical component of the state’s Coastal
Master Plans since 2007 (CPRA 2007, CRPA 2012, CRPA 2017a). Previous studies examining
sediment diversions from the Mississippi River, which informed the development of the
proposed Project, can be found in EIS Section 1.2.2.1. Louisiana’s 2017 Master Plan objectives
applicable to the proposed Project include harnessing the natural processes that built
Louisiana’s coastal landscape, sustaining Louisiana’s unique cultural heritage, and ensuring
that Louisiana’s coast continues to be both a sportsman’s paradise and a hub for commerce and
industry (CPRA 2017a). The DWH PDARP also features sediment diversion projects as the
primary approach to restore and preserve Mississippi-Atchafalaya River processes; these
diversion projects are intended to increase the long-term resilience and sustainability of deltaic
wetlands by reducing widespread loss of existing wetland area (DHNRDAT 2016).

1.2  Barataria Basin and Birdfoot Delta History

The Barataria Basin was formed over 1,000 years ago as part of the Lafourche delta complex and
they form a sub-estuary within the Mississippi River deltaic plain (USFWS 1987). Historically,
the Mississippi River deposited sediment, fresh water, and nutrients into the Barataria Basin
during annual overbank flooding cycles; these deposits nourished and sustained wetland
habitats. Levees and channelization of the Mississippi River altered natural sediment transport
from the river into the basin, eliminating the source of sediment and fresh water that built and
maintained wetlands and marshes. As a result, the basin is suffering from significant coastal
habitat loss (Couvillion et al. 2011, CPRA 2012). The Barataria Basin lost approximately 29% of
its total land area between 1932 and 2016 (Couvillion et al. 2017).

Land loss occurs due to a complex mix of natural and human causes, and the Barataria Basin
has been impacted by multiple events and forces (described further in EIS Chapter 3), including
the following;:

=  storm and hurricane events;

= erosion, subsidence, and sea-level rise;

* industrial, commercial, and residential development;

= additional flood risk management and drainage efforts; and

January 2021 Page 2



L I~
Mid-Barataria Sediment Diversion Biological Assessment CONFLUENCE

ENVIRONMENTAL COMPANY

* the Deepwater Horizon (DWH) oil spill.

Various agencies and nongovernmental organizations have implemented coastal protection,
restoration, and rehabilitation projects within the basin in response. The State of Louisiana has
adopted a Coastal Master Plan that includes 124 projects Louisiana that are expected to build or
maintain more than 800 square miles of land over the 50-year planning horizon for the plan
(CPRA 2017a). Additional information on past, present and reasonably foreseeable CPRA
projects within the Project area can be found in the EIS Chapter 4. Additionally, the LA TIG has
singled out the Barataria Basin as a key restoration target and has signaled its restoration
intentions in this basin via a Strategic Restoration Plan (LA TIG 2018); the restoration plan also
identifies a large-scale sediment diversion as a critical aspect of holistic ecosystem restoration in
this area.

1.3 Project Characteristics

The proposed Project is the construction, operation, and maintenance of a controlled sediment
and freshwater inlet diversion structure, conveyance channel, and discharge system that will
discharge sediment, fresh water, and nutrients from the Mississippi River into an outfall area
within the mid-Barataria Basin. The diversion structure would be located in Plaquemines Parish
on the right descending bank of the Mississippi River at river mile (RM) 60.7. The conveyance
system will cut west through Plaquemines and Jefferson parishes to discharge into estuarine
marsh habitat on the east side of mid-Barataria Bay (Figures 1.4-1 and 1.4-2).

The design elements of the proposed Project are separated into 3 categories:

* 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.

* Basin Outfall Area — This is the basin side of the outfall area within the action area
(Section 2.4), where initial delta formation is anticipated; features will be constructed
here that have been determined to increase the efficiency of water and sediment
accumulation.

* Auxiliary Features — These are Project elements that accommodate existing or future
services and infrastructure, including road, rail, and utilities and drainage systems.
These features are considered to be interrelated and interdependent and will be
addressed in Section 2.3.7 below.

The proposed Project will require, at a minimum, 3 to 5 years of construction, depending on the
extent of needed ground modifications and soil stabilization measures. Based on preliminary
plans, construction will likely occur in several phases.
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The proposed Project includes a diversion operations plan. Operation of the large-scale
sediment diversion will be triggered with gates opening for flow when the Mississippi River
gage at Belle Chasse reaches 450,000 cubic feet per second (cfs) and reducing to a base flow of
5,000 cfs when flow at the Belle Chasse gage falls below 450,000 cfs. When Mississippi River
flows exceed 450,000 cfs, flow through the diversion will vary, with a maximum diversion flow
of 75,000 cfs. Flow rates will increase proportionately to flow in the Mississippi River until the
Mississippi River gage at Belle Chasse reaches 1,000,000 cfs, at which point flow through the
diversion will be capped at 75,000 cfs. Operations will be maintained in a manner to prevent
reverse flow from the Barataria Basin to the Mississippi River. Diversion operations will be
suspended prior to and during major storm events.

1.4  Project Location

The structural features of the proposed Project are located in south Louisiana on the west bank
of the Mississippi River at RM 60.7, just north of the town of Ironton, and the anticipated outfall
area for sediment, fresh water, and nutrients conveyed from the river is located within the mid-
Barataria Basin (see Figure 1.4-1). The proposed Project area comprises the area within the
hydrologic boundaries of the Barataria Basin and the western portion of the lower Mississippi
River Delta Basin. The proposed Project area also includes the Mississippi River itself beginning
near RM 60.7 and extending to the mouth of the river. Detailed information regarding the
proposed Project features and the MBSD Project area can be found in the EIS Chapter 2 and
Section 3.1, respectively.
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1.5 Pre-Consultation Technical Assistance

Federal agencies including CPRA, the USACE, and the USFWS and NMEFS (the Services) have
been participating in a pre-consultation technical assistance process. The goal of this process is
to facilitate collaboration between regulatory entities as the Project progresses through NEPA,
ESA and EFH consultation, project design, acquisition of permits, and definition of mitigation.
This process has provided a forum for the following;:

* Ensuring project consistency with regulations

* Sharing information with regulatory agencies in real time

* (larifying regulatory agency preferences for Project design

* Identifying issues early enough to avoid costly redesigns and schedule delays

* Providing feedback to the project team about how best to comply with anticipated
permit requirements

* Testing potential courses of action and airing assumptions in a collaborative
environment

* Identifying where regulatory agency requirements differ and developing approaches for
reconciling these differences

* Building collaborative relationships

The LA TIG, which is responsible for restoring the natural resources and services within the
Louisiana Restoration Area that were injured by the DWH oil spill, has also been involved in
this process. The LA TIG has convened numerous working groups to address various aspects of
the Project that are relevant to the ESA consultation. These include the following:

* A MBSD Monitoring and Adaptive Management Plan (MAMP) development working
group
* A combined state and federal working group called the UFT comprised of the USACE,
Federal Coordination Team (comprised of USACE, NOAA/NMFS, DOI/USFWS, EPA,
and USDA/NRCS) and LA TIG (including CPRA). This group meets monthly and
includes invited or contracted technical participants. This working group has several
subject-specific working groups to address technical issues related to project including:
o Modeling Working Group that addressing the various models being used to
evaluate Project impacts, including Delft 3D, Ecosystem Models, and ADCIRC
o EFHA/ESA Working Group that facilitates pre-consultation coordination efforts
with representatives and technical experts from NMFS and USFWS that provide
agency input on draft analyses and technical documentation
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1.6 Recent Consultations and Existing Information

Prior consultations with the Services regarding projects that overlap the geographic area,
activities, species, or habitats may provide guidance for many facets of the current ESA
consultations. During the pre-consultation technical assistance process, the Services identified
the following consultations and processes that help inform the current biological assessment:

* Framework Biological Opinion on Deepwater Horizon Oil Spill Final Programmatic
Damage Assessment and Restoration Plan and Final Programmatic Environmental
Impact Statement (SER-2015-17459) (NMFS 2016)

*= USACE Projects

o Louisiana Coastal Area (LCA) Small Diversion at Convent/Blind River (USFWS
2009)

o LCA Medium Diversion at White Ditch (USFWS 2010)
o Bonnet Carré Spillway 2011 and 2016 Emergency Operations (USFWS 2018)

o Bonnet Carré Spillway 2018 Emergency Operations (USFWS 2020a)
o Bonnet Carré Spillway 2019 Emergency Operations (in press)

The Biological Opinion listed above analyzes the Project area for restoration actions resulting
from the DWH PDARP —a framework for a comprehensive programmatic restoration plan that
will guide the development of Project-level actions. While the MBSD Project is a component of
the DWH PDARP, it was recognized that sediment diversion projects will require independent
evaluations.

The 5 USACE projects listed above represent existing Mississippi River flow diversion activities.
Each project contains similarities to the MBSD; however, the MBSD occurs at a different section
of the Mississippi River, discharges into different basins, and has different planned operational
characteristics.
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2.0 DESCRIPTION OF THE PROPOSED PROJECT AND ACTION AREA

The following section describes the proposed Project, which will define the proposed Project
and action area for the biological assessment.

Information in this section is consistent with the EIS, RP, and supporting information provided
by CPRA. Where appropriate, this section will refer to sections of the EIS or RP for additional
information.

21 Discussion of Federal Action and Legal Authority

The regulatory authority of the USACE for this Project includes Section 10 of the Rivers and
Harbors Act and Section 404 of the Clean Water Act (CWA) (collectively referred to as “Section
10/404”), as well as Section 408 of the Rivers and Harbors Act of 1899. USACE approvals and
permissions under these authorities constitute a federal action that may affect ESA listed
species. This BA, as noted provides the information required pursuant to the ESA and
implementing regulations 50 CFR 402.14 to prepare a BA and initiate formal Section 7
consultation. This BA is submitted to the Services by the U.S. Army Corps of Engineers New
Orleans District (CEMVN) to initiate formal consultation regarding effects to threatened and
endangered species from the MBSD Project. This BA is promulgated in accordance with Section
7 of the ESA and the implementing regulations referenced above.

In addition to the USACE permitting review, Natural Resource Damage Assessment (NRDA)
funds arising from the DWH oil spill settlement are being considered as a potential funding
source for this Project. These funds are managed by the LA TIG, which includes several federal
agencies (NOAA, U.S. Department of the Interior [DOI], the U.S. Environmental Protection
Agency [USEPA] and U.S. Department of Agriculture [USDA]). NOAA serves as the lead
Federal natural resource trustee for the DWH PDARP. The federal trustees” approval of funds
for this Project also constitute a Federal action for the purpose of Section 7 consultation. This BA
is submitted to the Services by the federal trustees on the LA TIG pursuant to the same
implementing regulations, requesting initiation of formal consultation regarding impacts to
threatened and endangered species from the Project.

2.2  Project Purpose

The purpose of the proposed Project is to restore for injuries caused by the DWH oil spill by
implementing a large-scale sediment diversion in the Barataria Basin that will reconnect and
reestablish sustainable deltaic processes between the Mississippi River and the Barataria Basin
through the delivery of sediment, fresh water, and nutrients to support the long-term viability
of existing and planned coastal restoration efforts (LA TIG 2019, GEC 2019). This project
purpose is consistent with LA TIG’s Strategic Restoration Plan and Environmental Assessment
#3 and the 2017 Louisiana Coastal Master Plan, and as stated by CPRA in their Section 404
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permit application. The proposed Project is needed to help restore habitat and ecosystem
services injured in the northern Gulf of Mexico as a result of the DWH oil spill.

2.3 Project Description*

This section will provide a detailed description of the Project, including the major Project
elements from construction through operation and maintenance. Interdependent and
interrelated actions will also be described.

Development of the Sediment Diversion will include the following Project elements:

= Diversion Complex

Intake System

Gated Control Structure
- Conveyance Channel
Guide Levees
= Qutfall Area
- Qutfall Transition Feature

* Auxiliary Features
- Linear Infrastructure
- Beneficial Use Placement Areas
- Mitigation

An overview of the Project Description is captured in Table 2.3-1.

! The project description is based on early design (15% to 30% design) and will be updated prior to issuance of the
draft EIS to match the project description in the dEIS (60% design)

January 2021 Page 10



Mid-Barataria Sediment Diversion Biological Assessment

°
CONFLUENCE

ENVIRONMENTAL COMPANY

Table 2.3-1.  Mid-Barataria Sediment Diversion Project Activities
Project L Aquatic Interaction
. Project Feature Project Phase Project Action (Aquatic/ quat .
Element . (River/Basin)
Terrestrial)
Diversion oo . Baseline Diversion Flow
Complex All Features Diversion Operations (5,000 cfs diverted) A R,B
Diversion Intermediate Diversion Flow River between
Complex All Features Diversion Operations 450,000 and 1,000,000 cfs A R,B
P (Between 5,000 and 75,000 cfs diverted)
Diversion N . High Diversion Flow
Complex | A\l Features Diversion Operations River >1,000,000 cfs (75,000 cfs diverted) A RB
Clearing and grubbing the limits of terrestrial
construction T R,B
Access: Haul road excavation and construction,
. : . T R,B
unloading areas, parking pads, fencing
Staging: constructing and/or stabilizing staging
' - T R,B
Construction Activities: areas
Phase 1 (Site Prep) Clearing and grubbing the limits of aquatic T R
construction
Diversion All Features Apcess_: dredging for barge access T R
(river side)
Complex .
Access: dredging for barge access
o T B
(basin side)
Staging: barge unloading area R
Pile Driving A R
Construction of Foundation - - .
Systems: Phase 1-3 Surgharge area with excess fill to consolidate T R.B
(Construction) sediments
Dewatering/rewatering A R,B
Excavation A R,B
In-the-dry construction: Sheet pile
) ) A R
installation/removal
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Aquatic Interaction
(River/Basin)

Terrestrial)

In-the-dry construction: Dewatering/rewatering A R
Intake System, Gated | Construction Activities: Sediment excavation and disposal A R
Control Structure Phase 1-3 (Construction) Concrete placement : A R
Staging during construction. Barge delivered A R
materials
Sediment excavation and disposal A R
c ch | Construction Activities:
onveyance Lhanne Phase 1-3 (Construction) Sediment excavation - mechanical AT R
Grading and top soil spreading AT R
Sediment placement R,B
. Construction Activities:
Guide Levees Phase UZBI Vi Establish vegetation T R,B
Install wells T R,B
Clearing and grubbing the limits of aquatic A B
construction
Basin Outfall | Outfall Transition Construction Activities: . .
Area Feature Phase 1 (Site Prep) Stag!ng (bgrge landing) A B
Staging (pier) A B
Staging during construction. Barge delivered A B
materials
Railway (NOGC) Railway bridge construction AT R
Highway LA 23 Raised and relocated T N/A
Utilities - Power Relocation of existing power right-of-way (ROW) T N/A
Auxiliary Linear Infrastructure
Features Utilities - Fiber Optic Relocation of existing Fiber Optic ROW T N/A
Utilties - Water Relocatpn of 16-{nch water main for T N/A
Plagquemines Parish
Utilities - Shell Pipeline Relocation of existing Shell Pipeline AT B
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Project . . . . Habita_t Aquatic Interaction
Project Feature Project Phase Project Action (Aquatic/ . .
Element - (River/Basin)
Terrestrial)
Drainage System Siphon drain option AT B
Beneficial Use Beneficial Use Placement Areas Beneficial Use Placement Areas A B
Placement Areas
Mitigation Wetland and aquatic mitigation Construction of wetland and aquatic mitigation A R,B
Diversion All Features Maintenance of Sediment Debris management A R,B
Complex Diversion Channel repairs/modifications A R,B
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2,31 Site Preparation

Site preparation for construction of the major Project features includes clearing and grubbing,
stockpiling and placement of material, excavating and constructing of 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 slope protection, permanent and final stabilization,
and extension of utilities to serve the proposed Project. A more detailed description of the basis
of design for construction of the proposed Project is provided in Appendix B.

Various types of equipment would be present and operating throughout the construction of the
Project, including excavators, trucks, loaders, dozers, rollers, scrapers, pile drivers, cranes,
barges, and well point drill rigs for dewatering. The means and methods of the construction
contractor will determine what equipment would be on site. A concrete batch plant will be
placed in the proposed construction footprint to produce the large volumes of concrete needed
for the large structures. A temporary offloading facility may be constructed by the contractor on
either the river or basin (or both) to accommodate safe materials transfer.

Staging Areas

Areas associated with Project construction activities will be located within the overall footprint
of the construction limits. Staging areas and construction yards will be about 8 acres. An
additional 4 acres will be used for a concrete batch plant. The contractor will select the final size
and locations of these areas. Staging areas will include the following;:

* Haul and access roads

= A concrete batch plant

* Barge offloading facilities located on the Mississippi River and in the Barataria Basin
= A staging area for barge-delivered materials

* Construction yards

* Alaydown area for drying and processing clay borrow from excavations

Transport/Access Routes

Access routes will be used to transport construction equipment and to dredge the outfall
transition feature. There is one planned access route from the north to the proposed outfall area,
as shown in Figure 2.3.1-1. This route follows a route used for previous restoration projects that
had similar required draft for vessels. The route can be accessed from the Gulf Intracoastal
Waterway via the Barataria Bay Waterway. The Project will also utilize 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.
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The Basin-side routes may be adjusted based on survey of bathymetry and presence of
underwater obstructions, or oil and gas infrastructure. The route avoids most pipelines in the
area; however, pipelines parallel to the existing New Orleans to Venice Non-Federal Levees
(NOV-NFL) may be unavoidable and these pipelines may need to be lowered to facilitate
dredge access for the Project. Approximately 303,000 cubic yards are projected to be excavated
for the channel. The barge and equipment access route includes dredging a bottom withd of
approximately 50 feet and bottom elevation of -9.00 feet North American Vertical Datum 1988
(NAVD 88) to provide flotation clearance during the construction phase. The current channel
has an average depth of approximately -4 ft NAVD88. Excavated materials will be deposited
adjacent to the channel and deposition areas are projected to create a crest that would be
exposed to approximately +2 ft (NAVD88) above the mean tide line
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Figure 2.3.1-1. Potential Access Routes (white) that may be dredged for barge access
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2.3.2 Sediment Diversion Construction

The proposed Project would require, at a minimum, 3 to 5 years of construction, depending on
the extent of needed ground modifications and soil stabilization measures. Construction would
likely occur in several phases.

The design elements of the proposed Project are separated into 3 categories: (1) diversion
complex, (2) basin outfall area, and (3) auxiliary features (Figures 2.3.2-1, 2.3.2-2, 2.3.2-3, 2.3.2-4,
and 2.3.2-5). Design elements of the diversion complex and basin outfall area are described
below. Auxiliary features are described as interdependent and interrelated actions (see Section
3.3.7).
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Figure 2.3.2-2. Proposed Project Design Features as Viewed from the Mississippi
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Figure 2.3.2-3. Proposed Trestle and Construction Cofferdam Overview
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Figure 2.3.2-4. Proposed Conveyance Channel, Guide Levees, Stability Berms, and Siphon
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Figure 2.3.2-5. Proposed Outfall Transition Feature

Diversion Complex

The diversion complex would consist of the following features: intake system structure, gated
control structure, conveyance channel guide levees, and stability berms. These features would
be designed to convey sediment, fresh water, and nutrients from the Mississippi River to the
Barataria Basin by way of a control structure confined by guide levees and with enough velocity
to prevent buildup of siltation in the channel and to protect against scour. During construction a
pile supported trestle with a total surface area of approximately 36,000 s.f. would be installed
just downstream of the intake along the Mississippi River for material transfer (Figure 2.3.2-2).
The proposed construction limits for the diversion complex would be approximately 1,015.4

acres.

Intake System

The intake system consists of an intake structure (with two flared training walls and an intake
channel), a gated control structure, and a transition channel that would connect to the larger
conveyance channel (Figures 2.3.2-1 and 2.3.2-2). The training walls and intake channel would
be located on the Mississippi River bed slope and adjacent to the sand bar, which occurs at an
approximate depth elevation of -50 feet to -70 feet. The training walls would extend into the
Mississippi River about 950 feet shoreward (west) of the Mississippi River navigation channel
limits.
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The training walls would direct the flow of sediment from the river into the intake and restrict
riverbank soils from filling in the channel. The walls would 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. A temporary
cofferdam system would be built around the proposed training walls to dewater the area
during construction. It is estimated the cofferdam will be in place for up to 3.5 years. After
construction, the cofferdam system would be removed.

Gated Control Structure

The gated control structure would consist of 4 45-foot-wide steel tainter gates with an invert
elevation of -40 feet and a top-of-wall elevation of 16.4 feet. Water flow would be regulated by
raising or lowering the gates. The river side of the structure would tie into the current
Mississippi River & Tributaries (MR&T) Project Levee alignment, with 4 machine rooms and a
maintenance bridge across the top. The gates would be operated with commercial power; diesel
generators would be used as back-up. For seepage control, subsurface cutoff walls and drainage
systems would be incorporated.

From the gated control structure, water 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 would be pile-supported inverted T-
walls.

Construction methods for the gated control structure are provided in EIS Section 2.8 and
include the following: construction of subsurface seepage cutoff walls and drainage systems;
construction of a temporary setback levee to reduce the risk of flooding until the gated control
structure is completed; and construction “in-the-dry” behind the existing MR&T Levee.

Conveyance Channel

The conveyance channel, lined with bedding stone and riprap, would convey sediment-laden
river water from the gated control structure and transition channel to the Barataria Basin. From
the gated control structure, water would be funneled through transitional widths. The
conveyance channel would have a 300-foot bottom width with an invert elevation of -25 feet,
setback berms between the top of channel and toe of the guide levees, and guide levees (see
Figure 2.3.2-3). The total width of the conveyance channel, stability berms, and guide levees
would measure 734 feet and would occupy approximately 563 acres, including the guide levees.
The channel would cut through a complex geologic environment that includes point bar
deposits, marsh deposits, and abandoned distributary channels.

Construction of the conveyance channel would include clearing and grubbing of the site. The
wooded area east of LA 23 would be cleared of trees, since these are within the vegetation-free
zones around the levees and stability berms, and are not permitted by USACE guidelines
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(USACE 2019). Mechanical and hydraulic excavation methods would be used to excavate the
channel. Two USACE-approved and environmentally cleared levee clay borrow sites located
contiguous to the proposed conveyance channel would be used for fill material for
embankments/levee construction if needed, in addition to material generated from channel
excavation. Construction methods are detailed in the EIS Section 2.8.

Guide Levees

Earthen guide levees would be constructed along both sides of the conveyance channel as a
linear feature designed to constrain project flows (Figure 2.3.2-3). Drain systems would be
incorporated into the levees to expedite soil consolidation and settlement. It is anticipated that
multiple lifts and construction sequences would be needed to bring the guide levees to their
final design height. The guide levees would also serve as hurricane flood protection against
storm surges and would be built to an elevation of 15.6 feet, which is the USACE Design Grade
for the proposed upgraded NOV-NFL levee. The levees would include a 10-foot-wide levee
crown topped with a gravel access road. The levees would be constructed from soil material
excavated for construction of the intake channel and conveyance channel.

Basin Outfall Area

The outfall area is defined as the area on the basin side of the outfall channel that will receive
the sediment, fresh water, and nutrients from the Mississippi River via the conveyance channel.
This area is delineated by Cheniere Traverse Bayou to the north, Wilkinson Canal to the south,
and the Barataria Bay Waterway to the west, and is approximately 676 acres (Figure 2.3.2-1).
The 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. Details about Project-induced land building
in the basin are provided in the EIS Section 4.2.

Modeling efforts indicate that, upon proposed Project initiation, sand and coarse-grained
sediments would 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. Over time, the subaqueous delta will
evolve into a subaerial delta above the low-tide water level as vegetation becomes established
and encourages additional deposits of sediment. This would in turn 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.

QOutfall Transition Feature

The Project design includes the creation of an outfall transition feature (OTF) to increase the
efficiency of water and sediment delivery. To create the OTF, the receiving basin surrounding
the outlet will be dredged to create a gradual gradient from the diversion channel invert
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elevation of -25 feet (the bottom grade elevation of the channel) to the existing bed elevation of
the receiving basin (-4 feet). The OTF 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 about 640 acres (1
square mile) of the outfall transition walls of the diversion structure. These sediments will be
placed at designated beneficial use locations in the receiving basin shown in Figure 2.3.2-1. The
bottom of the OTF will be armored with riprap.

Pile Driving

Temporary cofferdams would be used during Project construction for dewatering in-water
work areas, controlling groundwater, and to provide structural support. Areas where cofferdam
installation would likely occur are shown in Figure 2.3.2-5. Installation methods may include
impact, auguring, vibrating, or other methods. In general, 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. In-water pilings may be driven with impact or
vibratory pile drivers. Estimated quantities, pile types, and duration of pile driving by location
are shown in Table 2.3.2-1.
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Table 2.3.2-1 Proposed Design Pile Installation Information for Mid-Barataria Sediment Diversion

Installation Al Blows/ IEfEliter
Project Area In Water? Pile Type M Depth Pile Count (# or footage) : Duration Hours/Day
ethod Pile (#) (months)
Cofferdam (cofferdam cells, Yes Sheet (Steel) Vibratory 85-100 | 420,000 square feet (SF) for NA 5-10 8-12
protection cells, and combi Hammer Mississippi River cofferdam
wall) cells (Steel)
Sheet (Steel) Vibratory 85-100 | 105,000 SF for permanent NA 3-6 8-12
Hammer protection cells (Steel)
Steel Piling Impact, 85-100 | 15,000 linear feet (LF) of pipe 500+ 2-6 8-12
Cushioned or H/l-shaped king piles for
combi-wall
Headworks (intake, gate, Yes* Sheet (Steel) Vibratory 40-85 | 120,000 SF of sheet piles NA 4-8 8-12
and transition monoliths) Hammer
Concrete or Impact, 100- | 175,000 LF of square, pipe, 500+ 12-15 8-12
Steel H Piling Cushioned 200 | and/or H-piles
New Orleans & Gulf Coast No Concrete or Impact, 50-100 | 50,000 LF of square, pipe, 500+ 6-10 8-12
(NOGC) Railroad Bridge Steel Piling Cushioned and/or H-pile
Highway 23 Bridge and T- No Concrete or Impact, 50-100 | 50,000 LF of piles 500+ 4-6 8-12
wall Steel Piling Cushioned
Steel H Piling Impact, 50-100 | 20,000 LF of H-piles (T-wall) 500+ 1-3 8-12
Cushioned
River Trestle Yes Steel Pipe Piling Impact, 75-100 | 132 piles 36-inch 500 2-3 8-12
Cushioned
Inverted Siphon, Sluice No Timber, Impact, 60-100 | 40,000 LF of piles (siphon 250-500 1-3 8-12
Gate, and T-walls Concrete, or Cushioned headworks — Timber,
Steel Piling Concrete, or Steel)
Steel H Piling Impact, 50-100 | 20,000 LF of H-piles 500+ 1-3 8-12
Cushioned (T-wall — Steel)
Sheet (Steel) Vibratory 40-85 | 40,000 SF of sheet pile NA 1-3 8-12
Hammer (Temporary Retaining
Structure & cutoff wall)
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. . Installation Al : Blows/ Installa.tion
Project Area In Water? Pile Type M Depth Pile Count (# or footage) : Duration Hours/Day
ethod Pile (#) (months)
Canal Cut-Off Yes Sheet (Steel) Vibratory 25-80 | 20,000 SF of sheet pile NA 1-3 8-12
(Timber Hammer
Canal)
Outfall Yes (Basin) | Sheet (Steel) Vibratory 50-100 | 30,000 SF of sheet pile NA 2 8-12
Hammer
Boat Pier Yes (Basin) | Timber piling Impact 20 30 timber piling (12-inch 20 5 days 8-12
diameter)
Navigation Markers Yes (Basin) | Timber (piling) Press 20 TBD timber piling (12-inch NA 1-2 8-12
Installation diameter)
Secondary Site Features No Timber, Concrete Impact, 25-100 | 40,000 LF of pile 250-500 1-3 8-12
or Steel Piling Cushioned
*This will be behind the cofferdam during construction. Note: Information contained in Table 1 is based on information available from the Basis of Design Report and
engineering judgement.
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2.3.3 Operation of Sediment Diversion

Lower Mississippi River Conditions & Historic Flows

The Mississippi River carries sediment-rich flows south to the Gulf of Mexico. At the Project
location, the depth of the river is approximately 120 feet and a sand bar exists at a depth of
about 50 feet. The top width of the river is approximately 2,000 feet. Near the Project inlet, the
Mississippi carries a flow ranging from 425,000 cfs to 1,250,000 cfs during typical annual peak
flow events. Transported sediment consists of clay, silt, and sand particles. The dominant
hydraulic processes in the vicinity of the diversion are longitudinal, transverse, and vertical
velocities due to the upstream river bend, suspended sediment transport through the water
column, and bed load transport along the sand bar present at the proposed diversion.

Planned Operations Summary

The proposed Project includes a diversion operations plan based on initial sediment transport
and deposition modeling. A monitoring and adaptive management plan will be implemented
concurrently to observe and evaluate system performance and environmental response. The
plan may prescribe operational changes where necessary to improve system performance or if
certain threshold environmental conditions are reached.

The diversion operation plan currently calls for initial opening of the sediment diversion gates
when the Mississippi River gage in Belle Chasse reaches 450,000 cfs. Once operational, the gates
will be operated to maintain controlled diversion rates ranging from a target minimum of 5,000
to a maximum of 75,000 cfs, scaled to flow conditions in the main river. The maximum
diversion flow of 75,000 cfs will occur when the Mississippi River gage in Belle Chase exceeds
1,000,000 cfs. The target baseflow diversion rate of 5,000 cfs would occur when Mississippi
River flows drop below 450,000 cfs at the Belle Chase gage. The diversion rate between these
threshold flows will be controlled by the difference in water surface elevation between the
Mississippi River and the Barataria Basin (the “head differential”). When the Mississippi River
flow and stage are high, the increased head differential will push a higher volume of water and
sediment through the diversion into the Barataria Basin. When the Mississippi River flow and
stage are low, there will be less energy to push water and sediment through the diversion.
Figure 2.3.3-1 illustrates this variable flow rate for a representative Mississippi River
hydrograph from 2011, a high spring flow year (data derived from The Water Institute of the
Gulf 2014).
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Figure 2.3.3-1. Variable Flow for 75k Diversions (bottom plot) Driven by 2011 Mississippi River
Discharge (top plot) with a 450,000 cfs Operational Trigger in the Mississippi River (Water Institute of
the Gulf 2015)

The diversion would be operated to maintain the target baseflow diversion rate of 5,000 cfs
when river flows drop below 450,000 cfs. The Project proposes to use diversion gates or other
alternative methods to maintain sufficient baseflow from the Mississippi River to meet the
diversion target, but this may not be possible under all conditions. The diversion rate could
theoretically fall to zero when high tides coincide with low baseflows in the main river. The
diversion will be operated to prevent backflow from the Barataria Basin towards the Mississippi
River.

2.34 Maintenance of Sediment Diversion

The sediment diversion may require periodic maintenance activities. These may include the
following:

* Periodic inspections of diversion components
* Periodic maintenance of diversion components
* (learing of vegetation
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* Dredging in the outfall area to maintain flows or provide site access/beneficial reuse of

sediment

Post-construction operations monitoring, and maintenance will be addressed within the
following plans:

* Operations and Maintenance Plan
* Monitoring and Adaptive Management Plan

2.3.5 Description of Auxiliary Features

CPRA identified several auxiliary actions to the proposed Project, which are described in detail
Section 2.8.1.2 of the EIS. These actions include the development of road and rail crossings, and
other improvements necessary to maintain existing infrastructure that crosses the Project
footprint. These activities are addressed in this BA as interrelated and interdependent actions
and are described in Section 2.3.7.

2.3.6 Description of Proposed Conservation Measures

Proposed conservation measures include environmental protection measures and best
management practices (BMPs) that would be implemented during the construction of the

Project to avoid or minimize potential environmental effects.

CPRA will develop an Environmental Protection Plan (EPP) that details the procedures for the
prevention and/or control of pollution and habitat disruption that may occur during
construction. As part of the EPP, the Plan shall detail the action which the contractor shall take
to comply with all applicable federal, state and local laws and regulations concerning
environmental protection and pollution control and abatement, as well as any additional
specific requirements. The EPP will include an approved Spill Control Plan, Waste Management
Plan, Contaminant Prevention Plan, and Environmental Monitoring Plan.

Many of these BMPs are standard approaches that will apply universally to many Project
construction or operation activities. This section discusses provisional BMPs that CPRA
anticipates will be included as construction or operation commitments for the Project.

Environmental protective measures presented below include those protecting land and water
resources. BMPs for biological resources are being developed as impacts are more clearly
understood.

Inwater Work — Best Management Practice

Timing Restrictions

The Project will coordinate with natural resource agencies to identify construction activities and
timing restrictions applicable to this Project. Given the large amount of in-water construction
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associated with the Project, it may not be feasible to avoid construction when fish, turtles, or

marine mammals are potentially present.

Pile Driving Noise Attenuation

The Project will develop a pile-driving plan to guide pile-driving operations. This plan will
identify locations, approximate timing and installation methods including any noise attenuation
methods.

West Indian Manatee Protection Measures

All personnel involved with Project-related in-water work in potential manatee habitat shall be
fully instructed and trained in measures for avoiding and minimizing manatee impacts. These
measures will include, but are not limited to, understanding the potential presence of manatees,
maintaining manatee speed zones, and other appropriate measures for avoiding collisions with
and injury to manatees. All personnel shall be advised of applicable civil and criminal penalties
for harming, harassing, or killing manatees. Additionally, personnel will be instructed not to
attempt to feed or interact with manatees. Passively taking pictures or video for the purpose of
documenting incidental take avoidance and minimization is acceptable.

The following conservation actions shall be undertaken during construction to reduce the risk
of impacts to manatees:

= All on-site personnel are responsible for observing water-related activities for the
presence of manatee(s).

= All work, equipment, and vessel operation will cease if a manatee is spotted within a 50-
foot radius (buffer zone) of the active work area. In-water work may resume 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 elapsed with no manatee(s) sighted in
the buffer zone.

* 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 4-foot clearance
from the bottom. Vessels should follow routes of deep water whenever possible.

= If used, siltation or turbidity barriers should be properly secured, made of material in
which manatees cannot become entangled, and be monitored to avoid manatee
entanglement or entrapment.

* Turbidity barriers will be placed so they do not impede manatee movement.

* Temporary signs concerning manatees should be posted prior to and during all inwater
Project activities and removed upon completion.
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Collisions with, injury to, or sightings of manatees should be immediately reported to the
USFWS Louisiana Ecological Services Office (337-291-3100) and the Louisiana Department of
Wildlife and Fisheries (LDWF), Natural Heritage Program (225-765-2821).

Sea Turtle Protection Measures

Vessels supporting construction activities may encounter sea turtles in the vicinity of the
material transport routes, dredging areas, and construction areas. Vessels operating in these
areas will follow NMFS Vessel Strike Avoidance Measures and Reporting for Mariners (NMFS
2008) and Sea Turtle and Smalltooth Sawfish Construction Conditions (NMFS 2006) to limit the
potential for adverse interactions with sea turtles. These conservation measures require
construction and vessel operators to take the following steps:

= Vessel operators will be notified of the potential presence of ESA protected sea turtles in
the project areas and instructed on the need to avoid collisions with sea turtles.

= Siltation barriers shall be made of material in which a sea turtle cannot become
entangled. The barriers shall be properly secured, and be regularly monitored to avoid
protected species entrapment.

= Vessel operators and crews shall maintain a vigilant watch for sea turtles to avoid
striking sighted protected species.

* Vessels shall operate at “no wake/idle” speeds at all times while in the outfall
construction area and while in water depths where the draft of the vessel provides less
than a 4-foot clearance from the bottom. Vessels will preferentially follow deep-water
routes (for example, marked channels) whenever possible.

* When sea turtles are sighted within 100 yards of active vessel movement or operations,
the vessel operator shall attempt to maintain a distance of 50 yards or greater between
the animal and the vessel whenever possible.

*  When an animal is sighted in the vessel’s path or close to a moving vessel and when
safety permits, the vessel operator shall reduce speed and shift the engine to neutral.
Engines will not be reengaged until the animals are clear of the area.

* Vessel crews will report sightings of any injured or dead sea turtles immediately to the
NMEFS Southeast Regional Office at 727-824-5312.

Upland Work - Best Management Practices Strategy for Temporary Stormwater Management

Stormwater Pollution Prevention Plan

The stormwater pollution prevention plan (SWPPP) is prepared to meet National Pollutant
Discharge Elimination System (NPDES) permit requirements for stormwater discharges from
construction sites. The SWPPP will address the following;:

* Planning and organization
= Site assessment
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=  BMP identification
* Implementation

* Evaluation and monitoring

Temporary Erosion and Sediment Control Plan

A temporary erosion and sediment control (TESC) plan is required to prevent erosive forces
from damaging Project sites, adjacent properties and the environment. A TESC plan will be
prepared and implemented to minimize and control pollution and erosion due to stormwater
runoff. The TESC plan may be a component of the SWPPP.

Spill Prevention, Control and Countermeasure Plan

A spill prevention, control and countermeasure (SPCC) plan is prepared by the contractor to

prevent and minimize spills that may contaminate soil or nearby waters.

Operations Plan

CPRA will develop an operation plan to guide overall operations of the MBSD. This will
include standard and emergency procedures guiding operation of the diversion structure. The
operations plan will guide how flow conditions are regulated and how any emergency closures
or regular maintenance activities occur. The operations plan will include measures to prevent
backflow of water from Barataria Basin to the Mississippi River during storm events and guide
how flows through the diversion will change. Freshwater input from the Mississippi River has
the potential affect species and habitats adapted to the current salinity and flow regime. The
operations plan will guide how freshwater from the diversion is introduced to these habitats on
an initial and ongoing basis.

Monitoring and Adaptive Management Plan (MAMP)

CPRA is developing a MAMP in association with the Project that will guide field monitoring of
species, habitats and water quality considerations during operation of the MBSD. This plan will
include monitoring efforts and management actions that may affect operations based on
identified thresholds and planning processes.

Mitigation Measures

The Project is a component of the DWH PDARP and a priority of Louisiana’s Comprehensive
Master Plan for a Sustainable Coast (CPRA 2017a). Project components including the Beneficial
Use Placement of dredged materials to support and maintain wetlands are examples of
mitigation measures incorporated into Project design. Mitigation measures identified as
conservation recommendations from the ESA consultation will be combined with mitigation
measures resulting from the MAMP and other regulatory reviews into the Mitigation Plan for
the Project.
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2.3.7 Interdependent and Interrelated Actions

This section will discuss interdependent or interrelated actions or activities associated with the
proposed Project, if any. These are actions that would not occur “but for” the proposed Project.

Installation of the MBSD will cross existing linear transportation infrastructure, utility, and
drainage systems that serve the adjacent communities. These systems will need to be modified
to accommodate the Project. In addition, Project construction will generate a large amount of
excavated soil and sediment. This material may be repurposed for beneficial use placement at
selected locations in Barataria Bay. The required infrastructure modifications and planned
beneficial use of overburden and dredged material are referred to as “Auxiliary Activities and
Structures” and are described below. See EIS Section 2.8 for additional details.

Specifically, the segments of state highway LA 23 and the New Orleans and Gulf Coast (NOGC)
Railway crossing the proposed conveyance channel would need to be raised and relocated. In
addition, linear public and private utilities located along the LA 23 corridor, including electric,
water, communications, and cable lines will need to be relocated. These features will be
temporarily relocated during Project construction and permanently replaced once the
conveyance channel is complete.

Auxiliary Activities and Structure development will adhere to the same construction BMPs
described above for the MBSD.

DIVERSION #

;’&TEUCTURE

€ GUIDE LEVEES

STABILITY BERM STABILITY BERM

‘—‘\“_ CHANNEL BOTTOM f

4.5:1 4.5:1
SIDE SLOPE SIDE SLOPE

Figure 2.3.7-1. Conveyance Channel with Proposed Railway and Highway Bridges

Linear Infrastructure

New Orleans Gulf Coast Railway
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The NOGGC, a subsidiary of the Rio Grande Pacific Corporation, operates a 32-mile-long railroad
that traverses the west bank of the Mississippi River immediately adjacent to the Project. The
NOGC currently serves more than 20 switching and industrial customers who produce a
variety of fishing, agricultural, petroleum, chemical, and steel products. The railroad line
terminates approximately 1,500 feet south of the centerline of the proposed conveyance channel.
NOGC plans to extend the rail line farther south pending future service agreements.
Construction of the conveyance channel would require that a portion of the NOGC Railroad
right-of-way be raised and relocated over the conveyance channel (Figure 2.3.2-2). The
proposed railroad modifications include maintaining the existing railroad alignment,
constructing a bridge over the proposed conveyance channel with a bottom elevation of 16.4
feet, and extending the track by 600 feet to comply with bridge approach design standards.
Further details on railroad modifications may be found in the EIS Chapter 2.

The preliminary construction sequence for the railroad modification includes the following;:

* Construct temporary marshalling track along the north conveyance channel levee.

= Remove portion of existing track crossing the conveyance channel.

* Install turnout at intersection and lockout mechanism to prevent trains from accessing
removed track segment.

* Place embankment approaches on each side of the conveyance channel.

* Construct bridge spans following construction of the concrete conveyance channel.

* Install replacement bridge and approaches including ballast, track, and train bumping
post or hill.

= Remove temporary track and turnout.

Railroad bridge and track construction will adhere to the BMPs for upland and inwater work
described in Section 2.3.6. Preventative maintenance and inspection measures will follow
typical intervals for similar railroad bridges.

The Project will coordinate with NOGC to ensure appropriate emergency response plan is in
place for any incidents along the portion of the rail line crossing the conveyance channel to
protect the Barataria Basin and Mississippi River from potential spills.

Highway Louisiana 23

State highway LA 23 is the principal transportation corridor for the parish and a designated
hurricane evacuation route. Project construction will require raising and relocating the affected
segment of LA 23 to a new bridge crossing the conveyance channel. The proposed construction
footprint for the LA 23 Bridge is approximately 153 acres. The proposed bridge structure would
have a length of 2,176 feet with at least 7 feet of clearance over the top of the conveyance
channel floodwalls of 15.6 feet.
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The LA 23 Bridge will be constructed using standard bridge construction techniques. The
pilings supporting intermediate piers/bents within the conveyance channel may be installed
prior to or after channel excavation, as determined by the contractor’s preferred construction
methods. Girders will be standard AASHTO-type precast and the deck will be cast in place.
Pile-supported bridge approach segments will likely be precast concrete or steel.

The proposed sequence for preliminary construction sequence includes the following:

* Install the construction detour crossovers.

= Reduce and shift southbound traffic to shoulder; shift northbound traffic to southbound
lanes.

* Place surcharge fill for ramps, levee road crossings, and relocated roadways.

* Construct flood walls on Louisiana Department of Transportation & Development
(LADOTD) right-of-way.

= Construct LA 23 Bridge, 24-inch waterline relocation on bridge, and relocated highway
with median barrier.

= Construct northbound ramps on both sides on the conveyance channel.

* Construct remaining segments of median barrier north and south of the conveyance
channel.

= Shift LA 23 traffic to the bridge.

* Remove southbound LA 23 pavement.

* Construct remaining flood wall across LADOTD right-of-way.

= Complete southbound roadway tie-ins and southbound ramp connections and tie-ins to
the haul roads.

* Place southbound roadway.

Highway and bridge construction will adhere to the BMPs for upland and inwater work
described in Section 2.3.6. Preventative maintenance and inspection measures will follow
typical intervals for similar highways and highway bridges as regulated by the Federal
Highway Administration (FHA).

The Project will coordinate with LADOTD and FHA to ensure an appropriate emergency
response plan is in place for any incidents along the portion of the highway crossing the
conveyance channel to protect the Barataria Basin and Mississippi River from potential spills.

Mississippi River and New Orleans to Venice Levees

The MBSD Project will require tie-ins to the Mississippi River Levee (MRL). The U-frame intake
structure is enclosed on both the north and south sides with inverted T-wall monoliths that will
provide the tie-ins. Since the T-walls are within the open excavation for the U-frame and gated
diversion structure, the nearest MRL T-walls will match their bottom elevations and step
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upward as they embed further into the levee. The design of this feature is currently being
finalized.

The USACE is planning to move a segment of the New Orleans to Venice (NOV) levee
landward, the existing back levee will remain on the current alignment.

The final configuration of the MBSD Project’s conveyance channel levee will require closures of
Timber Canal at approximate Station 113+50 and the NOV Back-Levee Canal at approximate
Station 140+00.

Utilities
Several public and private facilities and utilities will be relocated as part of the Project.
Currently linear power, communication, and water utilities run along the LA 23 corridor. These
utilities will need to be modified to cross the MBSD. Water, fiber optic, and other utility

improvements will be incorporated into the new LA 23 Bridge. In addition to utilities, several
commercial pipelines cross the proposed conveyance channel corridor.

Specific utility improvements required for the Project are described in the following sections.
Power

Energy power transmission and distribution lines are currently located along the LA 23
corridor. The high-voltage transmission line is mounted on steel poles located on the west side
of LA 23. The distribution lines are mounted on wooden poles along each side of the highway.
Power transmission lines will be relocated to support the transmission tower improvements
required to span the diversion channel. The distribution lines will be integrated into the new
bridge structure.

The Project will coordinate with the power line owners to provide temporary service during

construction.

Fiber Optic

AT&T Communications maintains fiber optic and copper telephone cables along the LA 23
right-of-way. CMA Communications maintains fiber optic and coaxial cables along the pipeline.

The Project will coordinate with the fiber optic line owners to provide temporary service during
construction and restore service after Project is complete.

Water

Plaquemines Parish maintains 20-inch-diameter polyvinyl chloride (PVC) water line running
along the west side of LA 23, a 16-inch water line running on the west side of LA 23, and an
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existing windmill/water well within the construction limits. Inframark Services owns a 16-inch-
diameter line in the Project construction limits.

The Project will coordinate with the water owners to provide temporary service during
construction and restore service after Project is complete.

Pipelines

Several pipelines cross the proposed conveyance channel. These include a 20-inch-diameter
crude oil pipeline owned by Shell Pipeline Company, currently located on the flood side of the
NOV Levee; a 12-inch-diameter natural gas line owned by High Point Gas Transmission; a 16-
inch-diameter propylene line owned by Chalmette LA Liquids and Sulphur River Exploration;
and a 12-inch-diameter gas pipeline owned by American Midstream Assets. The Shell pipeline
will remain in its current alignment but will be lowered to a suitable depth to travel beneath the
proposed conveyance channel. The remaining pipelines will be incorporated into the LA 23
bridge structure. The Project will coordinate with pipeline owners to create temporary bypasses

to maintain service during construction.

Pipeline relocation activities will adhere to Project construction BMPs described in Section 2.3.6.
The Project will also coordinate with US Department of Transportation (USDOT), LADOTD,
and pipeline owners to ensure that an appropriate emergency response plan is in place for any
incidents involving the conveyance channel in order to protect the Barataria Basin and
Mississippi River from potential spills.

Drainage System

Project construction will bisect the existing drainage system; thus, to address interior drainage
management needs in the area north of the diversion, construction of an inverted siphon/drop
structure will occur. CPRA is considering using an inverted siphon or drop structure (located
below the conveyance channel) to convey drainage from the northern drainage area to
Wilkinson Pump Station. The 1,200-foot-long siphon will extend beyond the limits of the guide
bank levees. The proposed construction limit for the inverted siphon/drop structure and other
structural accommodations is about 215 acres and is within the existing construction footprint
of the conveyance channel. The design and location of a siphon/drop structure is partially
driven by the final location for the NOV levee and drainage design.

Beneficial Use Placement Areas

The proposed Project also includes beneficial use placement areas (BU areas) (Figure 2.3.2-1).
These BU areas are intended to be used for placement of material excavated during Project
construction on an as-needed basis. Material will be used at appropriate locations within 1 or
both of the BU areas to create features that will allow excess sediments excavated during
construction to be disposed of in a way to promote habitat improvements (such as wetland
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creation, wetland nourishment, shallow aquatic habitat, or other beneficial features such as
ridges or terraces). The west BU area is approximately 442 acres and the east BU area is 1,729

acres.

These areas were chosen, in part, due to the general lack of existing oil and gas infrastructure in
the vicinity and to minimize risk of interfering with the initial delta formation. Material
excavated for construction of the conveyance channel and the OTF will, if suitable, first be used
for construction of Project components. Any remaining dredged material would be used
beneficially within a portion of 1 or both of the 2 identified proposed beneficial use areas.
Because the exact type of material and quantities needed for construction are not yet known, the
precise use of the material is unknown and cannot be quantified at this time.
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24  Project Action Area

The “action area” for this Project is defined as: “all areas to be affected directly or indirectly by
the Federal action and not merely the immediate area directly adjacent to the action [50 CFR
§402.02].” The action area includes the proposed Project location and all surrounding areas
where effects due to the sediment diversion may reasonably be expected to occur. The action
area is contained within the Project Area described in Section 3.1.1 of the EIS.

The action area was developed by reviewing the direct and indirect impact mechanisms
associated with the Project. These include construction activities associated with the Project as
well as areas in Barataria Basin, Birdfoot Delta, and the Mississippi River Delta Basin potentially
affected by Project operations. The extent of the action area in the Barataria Basin and Birdfoot
Delta incorporates the limits of construction for the Project, areas (including portions of the
Mississippi River) potentially affected by underwater or in-air noise associated with the Project,
areas where dredging for site access may occur, and areas potentially affected by operations of
the Project. The action area has been identified as the Barataria Basin, and the Birdfoot Delta,
upland areas where construction activities will occur and the portions of the Mississippi River
where construction activities are proposed in the immediate vicinity of Mississippi River Mile
60.7 (Figure 2.4-1).
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Figure 2.4-1.  Project Action Area — Barataria Basin, Birdfoot Delta Basin and Proposed Diversion
Structure.
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3.0 STATUS OF THE SPECIES AND CRITICAL HABITAT

The following section includes information on ESA listed species that are potentially affected by
the Project and a description of critical habitat if it is designated in the proposed action area for
the Project.

Information in this section is consistent with the EIS, RP, and supporting information provided
by CPRA. Where appropriate, this section will refer to sections of the EIS or RP for additional
information.

3.1 Species List

Based on the compiled information from the Services (EIS Appendix A), the ESA listed species
that may occur in the proposed action area are provided in Table 3.1-1 and are addressed in this
BA. In cases when critical habitat has been designated or proposed for these species (EIS
Appendix A), Table 3.1-1 identifies whether the critical habitat exists within the proposed action
area for the Project. Effects to designated critical habitat physical or biological features (PBFs)
are also analyzed in this document (Section 5.0).
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Table 3.1-1.  Special Status Species Potentially Affected by the Project

Listed Species Federal Status Listing Date Critical Habitat

ESA Listed Fish

Pallid sturgeon (Scaphirhynchus albus) ‘ E 1990 None in action area

ESA Listed Birds

Eastgrn blgck rail (Laterallus jamaicensis PT 2018 None designated

jamaicensis)

Piping plover (Charadrius melodus)

- Atlantic Coast, Great Lakes, and Northern T 1985 Coasta! bgaches ? nd
. . barrier islands

Great Plains population

Red knot (Calidris canutus rufa) T 2015 None designated

ESA Listed Marine Mammals

West Indian manatee (Trichechus manatus) T original “.Stmg 1967 None in action area

downlisted 2017

ESA Listed Turtles

Green sea turtle (Chelonia mydas)

- North Atlantic DPS T 2016 None in action area

- South Atlantic DPS

Hawksbill sea turtle (Eretmochelys imbricata) E 1970** None in action area

Kemp's ridley sea turtle (Lepidochelys kempii) E 1970** None designated

Legtherback sea turtle (Dermochelys E 1970% None in action area

coriacea)

Loggerhead sea turtle (Caretta caretta), T 1978 Gulf of Mexico

- Northwest Atlantic DPS Sargassum***

Sources: NMFS 2018a, USFWS 2018a

* Critical habitat in the proposed action area occurs at West Belle Pass (Lafourche Parish), Elmer’s Island, Grand Isle, and East

Grand Terre (Jefferson Parish), and at South Pass (Plaquemines Parish)
** Listed under a law that preceded the Endangered Species Act.
*** Critical habitat in the proposed action area follows the 10-meter depth contour starting at the mouth of South Pass of the
Mississippi River proceeding west and south to the boundary of the U.S. Exclusive Economic Zone.
Listed Species Identifiers: DPS = Distinct Population Segment
Status Identification: E = Endangered; T = Threatened; PT = Proposed Threatened

A number of ESA listed species that occur along the Gulf Coast are not known to regularly
occur in Barataria Basin, the portion of the Mississippi River where the diversion is proposed, or
the proposed action area. Therefore, the following species were not included in this analysis:
Bryde’s whale (Balaenoptera edeni), Fin whale (Balaenoper physalus), Sei whale (Balaenoptera
borealis), Sperm whale (Physeter macroocephal), Oceanic whitetip shark (Carcharhinus longimanus),
Giant manta ray (Mobula birostris), and Gulf sturgeon (Acipsenser oxyrinchus desotoi). Due to the
lack of documented occurrence in the Project and action areas, the lack of suitable habitat in the
proposed action area, and the lack of potential effects, the proposed action would have no effect
on these species or their critical habitat, and they will not be discussed further.
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3.2  Description of the Species

The following sections present general life history information and population status for the
species listed in Table 3.1-1 above. The species life stages likely to occur in the action area,
timing of occurrence, and habitat associations within the proposed Action are summarized in
Table 4.6-1.

3.2.1 Pallid Sturgeon

The pallid sturgeon (Scaphirhynchus albus) is a bottom-dwelling freshwater fish found in the
Missouri and Mississippi River drainages. They can weigh up to 80 pounds and reach lengths of
6 feet. This section summarizes best available data about the biology and current condition of
pallid sturgeon throughout its range that are pertinent to evaluating the effects of the proposed
action and its interrelated and interdependent actions.

General Life History
Habitats

Pallid sturgeon have a historical range that includes the Mississippi River downstream of the
junction with the Missouri River, the Missouri River, the Yellowstone River, and its larger,
turbid tributaries (e.g. the Tongue River and Powder River) (USFWS 2014). The present-day
distribution is reduced and fragmented within this range, however the species has been
documented in the lower Mississippi River in proximity to the Barataria Basin (LDWF 2014).
The current known distribution of pallid sturgeon in the Mississippi River basin is shown in
Figure 3.2.1-1 below.

Pallid sturgeon prefer large, free-flowing, turbid river habitats with moderate to swift currents,
warm water, and diverse microhabitat conditions. They are commonly found at water depths
ranging from 0.91 to 7.6 meters (3 feet to 25 feet) (LDWF 2014). They use a variety of main
channel habitats in the lower Mississippi River, including natural and engineered features
(Herrala et al, 2014). They appear to use submerged sand dunes for resting and/or feeding, as
well as gravel dunes and flats (USFWS 2014a; Bramblett and White 2001; Hurley et al. 2004;
Garvey et al. 2009; Koch et al. 2012).

Several studies have documented pallid sturgeon congregating near islands and dikes. 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 protected areas
around side channel and main channel islands has been noted in spring. Researchers have
hypothesized that sturgeon are using these habitats 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 lower Mississippi River indicates use of most channel habitats, including
dikes, revetment, islands, secondary channels, etc. (Kroboth et al. 2013, Herrala et al. 2014).
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Islands and secondary channels are important for recruitment of larval sturgeon in the lower
Mississippi River (Hartfield et al. 2013) and larval sturgeon are commonly associated with
flooded sand bars in secondary channels and sand/gravel reefs in the main channel (Hartfield et
al. 2013, Schramm et al. 2017). Pallid sturgeon are believed to spawn over gravel substrates like
the closely related shovelnose sturgeon, but spawning has never been directly observed in this
species (USFWS 1993, DeLonay et al. 2007, DeLonay et al. 2009).
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Figure 3.2.1-1. Post-Development Map of Prominent Rivers in the Mississippi River Basin.
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Hybridization

Recent studies have documented extensive hybridization between pallid sturgeon and
shovelnose sturgeon in the lower Mississippi River (Coastal Plain Management Unit) (Heist et
al. in litt. 2016, Kuhajda et al. in litt. 2016, Jordan et al. in prep. 2018). 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 ESA, and the
protection of hybrid progeny of endangered or threatened species is evaluated as necessary.
The duration and significance of hybridization between pallid 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 ESA.

Movement

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
331 km (205 miles), with pallid sturgeon moving up to 21 km/day (13 miles/day). Pallid
sturgeon, similar to other sturgeon, exhibit seasonal variation in movement patterns based upon
increased water temperature and river discharge in the spring (Garvey et al. 2009, Blevins 2011).
In the Mississippi River, the pallid sturgeon migrates from sandy substrates to gravel in May,
possibly for spawning (Koch et al. 2012). 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. However, pallid sturgeon may remain sedentary, or remain in 1 area
for much of the year, before migrating either upstream or downstream during spring (Garvey et
al. 2009, Herrala et al. 2017). 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 lower Mississippi River.

Much of the information about pallid sturgeon movement patterns comes from portions of the
species range that may not be accurately representative of the lower Mississippi River
population’s behavior. However, general information about range and migratory behavior
combined with regionally specific observations are useful for characterizing potential habitat
use. Pallid sturgeon in the Atchafalaya River, part of the broader Coastal Plains Management
Unit that includes the lower Mississippi River (USFWS 2014), begin displaying migratory
behavior at water temperatures between 14 degrees Celsius (°C) and 21 °C (57.2 degrees
Fahrenheit (°F) and 69.8 °F) and spring and early summer season. Movement patterns also
varied between spawning versus non-spawning years. Migratory range varies between
populations. Pallid sturgeon in the Yellowstone and Missouri rivers have an average home
range of 78 km (48.8 miles), while sturgeon in the middle Mississippi River only have a home
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range of 34 km (21.2 miles). Most active periods of movement in the upper Missouri River were
between March 20 and June 20 (Bramblett and White 2001). It has been speculated that because
habitat in the Mississippi River is relatively uniform, large movements and home ranges may
not be as beneficial, as fish are less likely to encounter new habitats.

Feeding

Benthic macroinvertebrates characteristic of river habitats are important dietary components for
pallid sturgeons throughout their life history (Modde and Schmulbach 1977, Carlson et al.
1985). Invertebrates characteristic of lake and terrestrial habitats have also been sampled in
pallid sturgeon stomachs, suggest that drifting invertebrates are likely also important forage
organisms (Modde and Schmulbach 1977, Constant et al. 1997).

Data on earliest life stages are limited. In hatchery environments, exogenously feeding fry will
consume brine shrimp, suggesting a likely diet of zooplankton and small invertebrates as their
food base. In juvenile life stages, aquatic invertebrates dominate diet composition, with percent
composition of fishes (mostly cyprinids) in their diet increasing in relation to their body size
(Carlson and Pflieger 1981, Hoover et al. 2007, Gerrity et al. 2006, Grohs et al. 2009, Wanner
2006, French 2010). Between ages 4 and 5, pallid sturgeon have been observed to shift their diet
from predominantly invertebrates to fishes (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. 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.

Species Tolerances to Selected Stressors

A description of pallid sturgeon occurrence in the action area by life stage is provided in Table
4.6-1. Species responses to stressors anticipated to result from the Project will be discussed in
the Analysis of Effects (Section 5.0).

Disturbance and Habitat Exclusion: The Missouri River dams also are believed to have
adversely affected pallid sturgeon by blocking migration routes and fragmenting habitats
(USFWS 2014).
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Turbidity and Silty Substrate: Early results 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, 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.

Entrainment: 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, though the USEPA published final regulations on Cooling Water Intake
Structures for Existing Facilities per requirements of §316(b) of the Clean Water Act to limit the
potential take of pallid sturgeon at these structures.

Population Status

Pallid sturgeon were listed as federally endangered in 1990. A total of 279 different pallid
sturgeons were collected from the Mississippi River (below its confluence with the Missouri
River) between 1990 and 2004 (USFWS 2013a). As few as 6,000 to as many as 21,000 pallid
sturgeon may still exist throughout its range (Krentz et al. 2004). The lower Mississippi River
population is poorly documented and likely low in abundance (Duffy et al. 1996). To date, more
than 1,100 pallid sturgeon have been captured in the Coastal Plain Management Unit which
includes the lower Mississippi River extending from the confluence of the Ohio River in Illinois,
to the Gulf of Mexico, Louisiana (Kilgore et al. 2007). Pallid sturgeon and shovelnose sturgeon
co-occur in the lower Mississippi River at abundance ratios ranging from 1:6 to 1:30 depending
upon river reach, and 1:6 in the Atchafalaya River (Kilgore et al. 2007). There are only 2 captures
of pallid sturgeon between river miles 33 and 85 where the Corps of Engineers collected 2
young-of-year Scaphirhynchus sturgeon with a trawl in the lower Mississippi River in November
2016 (USACE 2017).

3.2.2 Eastern Black Rail

The eastern black rail (Laterallus jamaicensis jamaicensis) is a small, secretive marsh bird that
inhabits both freshwater and saltwater marshes. This section summarizes best available data
about biology and condition of this subspecies of black rail.

General Life History
Habitats
The eastern black rail, 1 of 4 subspecies of black rail, is broadly distributed, living in salt- and

freshwater marshes in portions of the United States, Central America, and South America.
Partially migratory, the eastern subspecies winters in the southern part of its breeding range.
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Eastern black rail habitat includes both tidally or non-tidally influenced areas, and ranges in
salinity from salt to brackish to fresh. Tidal height and volume vary greatly between the
Atlantic and Gulf coasts and contribute to differences in salt marsh cover plants in the bird’s
habitat (USFWS 2018). The black rail is exceedingly elusive, making accurate assessment of its
range and habits difficult. Nesting and wintering habitats include high marsh areas (salt,
brackish, and freshwater) with infrequent flooding, including pond borders, wet meadows, and
grassy swamps (Eddleman et al. 1994). The subspecies’ range extends from North America to
South America, but populations are relatively small and highly localized.

Along portions of the Gulf Coast, eastern black rails can be found in higher elevation wetland
zones with some shrubby vegetation. Impounded and unimpounded intermediate marshes
(marshes closer to high elevation areas) also provide habitat for the subspecies. Inland coastal
prairies and associated wetlands may also provide habitat for the bird but are largely
uninvestigated (USFWS 2018). In Louisiana, black rails are known to winter in the marshes of
Cameron and Vermilion parishes, outside of the proposed action area. However, given their
elusive nature, the species is considered to be potentially present in all high marshes of coastal

Louisiana.

Between 2010 and 2017, there were no credible records for black rail in Tennessee, Alabama, or
Mississippi, and only a small number from Louisiana and Georgia. The 2016 population
estimate for Louisiana was 0 to 10 breeding pairs compared to a Southeast Region population
estimate of 400 to 1,200 breeding pairs (Watts 2016). Texas, Florida, South Carolina, and North
Carolina contain 89% of all historical observations in the Southeast (Watts 2016). Other states
are considered to be on the peripheries of known breeding areas. Of the historical stronghold
states (which do not include Louisiana), North Carolina presently shows a severe decline in the
number of occupied sites while South Carolina shows a limited distribution. This leaves Texas
and Florida as present strongholds for the southeastern coastal US region. Region-wide, recent
observations show poor presence inland and an overall widespread reduction in utilized sites
across coastal habitats (USFWS 2018). Distributions of eastern black rail are shown in Figure
3.2.2-1 below.
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Movement

Partially migratory, the eastern subspecies winters in the southern part of its breeding range.
Along the Gulf Coast, however, eastern black rails can be found year-round, with a potential
year-round distribution in the lower Mississippi River and the Mid-Barataria area (USFWS
2018). In Louisiana, black rails are known to winter in the marshes of Cameron and Vermilion

parishes.
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Feeding

Their bill shape suggests generalized feeding methods such as gleaning or pecking at individual
items; thus they likely rely on sight for finding food. Their diet appears to consist of small
aquatic and terrestrial invertebrates, as well as small seeds. Foraging most likely occurs on or
near the edges of stands of emerging vegetation —both above and below the high-water line
(USFWS 2018).

Species Tolerances to Selected Stressors

Eastern black rail occurrence in the action area by life stage is described in Table 4.6-1. Species
responses to stressors anticipated to result from the Project will be discussed in the Analysis of
Effects (Section 5.0).

Threats to the species include loss and degradation of habitat, and invasion by non-native plant
species (NatureServe 2017). Alterations to hydrology, sediment and nutrient transport, and
salinity can affect the composition of wetland habitats used by the eastern black rail. For
example, navigation channels and their management have had extensive impacts to tidal
wetlands by modifying the vegetation community and increasing the frequency of extreme high
tide or high flow events on tidal wetlands (USFWS 2018).

Population Status

Recent black rail surveys led by the Audubon Society have focused survey efforts on Cameron
and Vermilion Parishes where most of the documented high-quality habitat occurs. Anecdotal
reports suggest there may be black rails on Grand Isle and Elmer’s Island; however, surveys
have not documented black rails there since the Deepwater Horizon oil spill. The old Cheniere
Caminada Island may contain black rail habitat, but no surveys have occurred there (E.
Johnson, Director of Bird Conservation for Audubon Louisiana, Pers. Com. 2019).

USFWS initiated the ESA status review of eastern black rail in 1994. The black rail is protected
under the Migratory Bird Treaty Act, and is on the Louisiana Natural Heritage Program list of
rare species in Louisiana (USFWS 2013b, USFWS 2018). After examining the eastern black rail’s
past, present and future conditions, the USFWS determined the subspecies meets the definition
of threatened, and is proposing to list it as threatened under the ESA (USFWS 2018). Some
populations of the eastern black rail along the Atlantic coast have dropped by as much as 90%,
impairing the ability of the subspecies to respond to natural and anthropogenic threats and
stressors in its environment (USFWS 2015).

3.2.3 Piping Plover

This section summarizes best available data about biology and condition of piping plover
(Charadrius melodus). The piping plover is a small, stocky migratory shorebird that breeds in the
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northern United States and Canada and winters in the southern United States and some
Caribbean Islands.

General Life History
Habitats

The USFWS lists 3 distinct breeding populations of piping plover: the Atlantic Coast subspecies
(C. m. melodus) and the Northern Great Plains DPS and Great Lakes DPS populations of the
Interior subspecies (C. m. circumcinctus; see Figure 3.2.3-1). Each population breeds in its distinct
region in sparsely vegetated upper dunes, high sandy beaches and shorelines, and, in some
regions, beaches with gravel or scattered cobble. In both breeding and wintering ranges, piping
plover forage along shorelines, intertidal flats, mudflats, or sandflats where the birds glean
various invertebrates (for example, worms, fly larvae, beetles, crustaceans, mollusks) from the
surface, or occasionally probe for these items in sand or mud (NatureServe 2017). Birds
observed in Louisiana are typically from either the Northern Great Plains or Great Lakes
populations; however, individuals from all 3 breeding populations may be present in Louisiana
(see Figure 3.2.3-1).
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C.m. circumcinctus (Interior
subspecies)

Northern Great Plains DPS

Great Lakes DPS

C.m. melodus (Atlantic
subspecies)

Il Breeding Range
Winter Range

Figure 3.2.3-1. Distribution and Range’ of Piping Plover—Great Lakes DPS and Northern Great
Plains DPS as Delineated in the USFWS 2009 5-Year Review.

(Source: USFWS 2015). Base map from Elliott-Smith and Haig 2004, used by permission of Birds of North
America Online). * Conceptual presentation of subspecies and DPS ranges are not intended to convey
precise boundaries.

Wintering piping plovers utilize a mosaic of habitat patches and move among these patches in
response to local weather and tidal conditions (Nicholls and Baldassarre 1990a, Nicholls and
Baldassarre 1990b, Drake et al. 2001, Cohen et al. 2008). Preferred coastal habitats include sand
spits, small islands, tidal flats, shoals (usually flood tidal deltas), and sandbars that are often
associated with inlets (Nicholls and Baldassarre 1990b, Harrington 2008, Addison 2012). Sandy
mud flats, ephemeral pools, seasonally emergent seagrass beds, mud/sand flats with scattered
oysters, and over-wash fans are considered primary foraging habitats (Nicholls and Baldassarre
1990b, Cohen et al. 2008, USFWS 2015). Several studies identified wrack lines (organic material
including seaweed, seashells, driftwood, and other materials deposited on beaches by tidal
action) as an important component of roosting habitat for non-breeding piping plovers (USFWS
2015)
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Movement

Piping plovers breed in the northern United States and Canada and winter in the southern
United States and some Caribbean Islands (USFWS 2015). Piping plovers spend up to 10 months
of their annual cycle on their migration and winter grounds, typically from July 15 through May
15 (Elliott-Smith and Haig 2004, Noel et al. 2007, Stucker et al. 2010). Southward migration from
the breeding grounds primarily occurs from July to September, with the majority of birds
initiating migration by the end of August (USFWS 1996). Piping plovers depart the wintering
grounds as early as mid-February and as late as mid-May, with peak migration in March (Haig
1992). Potential exists for piping plovers to occur infrequently during migration within
mudflats and estuarine habitat in the Barataria Basin, although it is not their preferred habitat.
Wintering piping plovers may be present in the proposed action area for 8 to 10 months per
year.

Piping plovers exhibit a high degree of fidelity to wintering areas, which often encompass
several relatively nearby sites (Drake et al. 2001, Noel and Chandler 2008, Stucker et al. 2010).
Gratto-Trevor et al. (2012) found little movement between or among regions, and reported that
97% of the birds they surveyed remained in the same region, often at the same beach. Only 6 of
259 banded piping plovers were observed more than once per winter moving across boundaries
of 7 U.S. regions. Of 216 birds observed in multiple years, only 8 changed regions between
years, and several of these shifts were associated with late summer or early spring migration
periods (Gratto-Trevor et al. 2012). Although many sites on the northern Gulf Coast of Texas
and in Louisiana were affected by hurricanes after the 2008 fall migration, all 17 birds known to
have wintered in these areas before the hurricanes have been re-sighted near their original areas
(Gratto-Trevor et al. 2012).

Feeding

Piping plovers primarily forage on macroinvertebrates, with the majority of their diet consisting
of polychaete worms, insects, and other arthropods (USFWS 2015). Piping plovers are
characterized as coastal beach gleaners that select insects and crustaceans from substrate during
their non-breeding period (De Graaf et al. 1985).

Species Tolerances to Selected Stressors

Piping plover occurrence in the action area by life stage is described in Table 4.6-1. Species
responses to stressors anticipated to result from the Project will be discussed in the Analysis of
Effects (Section 5.0).

The wide, flat, sparsely vegetated barrier beaches, spits, sandbars, and bayside flats preferred
by piping plovers in the United States are formed and maintained by natural forces. In
Louisiana, coastal shorelines used by wintering plovers are being lost due to natural processes
as well as development. Dredging of inlets can affect spit formation adjacent to inlets, as well as
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ebb and flood tidal shoal formation. Jetties stabilize inlets and cause island widening and
subsequent vegetation growth on the updrift inlet shores; they also cause island narrowing
and/or erosion on the downdrift inlet shores. Seawalls and revetments restrict natural island
movement and exacerbate erosion. Although dredge and fill projects that place sand on beaches
and dunes may restore lost or degraded habitat in some areas, in other areas these projects may
degrade habitat quality by altering the natural sediment composition, depressing the
invertebrate prey base, hindering habitat migration with sea level rise, and replacing the natural
habitats of the dune-beach-nearshore system with artificial geomorphology. CPRA has
completed several barrier island projects with restoration of piping plover habitat as 1 of the
goals. Construction of any of these projects during months when piping plovers are present also
causes disturbance that disrupts the birds’ foraging and roosting behaviors. Threats to piping
plover habitat will likely be exacerbated by accelerating sea level rise. Anthropogenic responses
to sea level rise and associated increases in erosion rates include shoreline hardening and
stabilization, which prevents the natural migration of the beach and causes loss of piping plover
habitat.

Plovers are also susceptible to predation by shoreline predators including domestic pets,
coyotes, and raccoons. Many of the plover predators are associated with urbanization in and
around plover habitat.

Population Status

Total numbers of piping plover have fluctuated over time, with some areas increasing while
other areas showed declines. Regional and local fluctuations may reflect changes in the quantity
and quality of suitable foraging and roosting habitat, which vary in response to natural coastal
formation processes as well as anthropogenic habitat changes (for example, inlet relocation,
dredging of shoals and spits) (USFWS 2015). Studies of wintering plovers suggest that there
may be high site fidelity from winter to winter and that plovers may use relatively small winter
home ranges (Noel and Chandler 2008).

Population viability analyses conducted for piping plovers (Ryan et al. 1993, Melvin and Gibbs
1996, Plissner and Haig 2000, Wemmer et al. 2001, Larson et al. 2002, Calvert et al. 2006, Brault
2007, McGowan and Ryan 2009) all demonstrate the sensitivity of extinction risk in response to
small changes in adult and/or juvenile survival rates. These results further emphasize the
importance of non-breeding habitat to species recovery (Roche et al. 2010). Poor overwintering
and stop-over habitat quality has been shown to have a negative effect on survival of other
shorebird species, which has contributed to breeding population declines (Gill et al. 2001, Baker
et al. 2004, Morrison and Hobson 2004) and is likely also impacting piping plover.

In January 1986, the piping plover was listed under the provisions of the ESA as endangered in
the Great Lakes watershed of both the United States and Canada, and as threatened in the
remainder of its range (USFWS 1985). All piping plovers are classified as threatened on their
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shared migration and wintering range outside the watershed of the Great Lakes. However,
USFW biological opinions prepared under section 7 of the ESA acknowledge that activities
affecting wintering and migrating plovers differentially influence the survival and recovery of
the 3 breeding populations.

3.24 Red Knot

This section summarizes best available data about biology and condition of the rufa subspecies
of red knot (Calidris canutus rufa), hereafter referred to as red knot. The red knot is a highly
migratory shorebird species; red knots breeding in the Canadian Arctic migrate from breeding
grounds in the Canadian Arctic to wintering grounds that include the Gulf Coast, southeast
United States, and South America.

General Life History
Habitats

Lowery (1974) indicated that red knots may be found in Louisiana year-round, but they are
substantially less common from mid-June through July when the bulk of the population is
breeding in the high arctic. Summer birds are likely non-breeders and may be mostly subadults.
Outside of breeding season, the red knot is found primarily in intertidal, marine habitats,
especially near coastal inlets, estuaries, and bays (Baker et al. 2013); within the proposed action
area, this habitat may be present along beaches and barrier island habitat along the Gulf of
Mexico (NatureServe 2017). The Audubon Society evaluated red knot surveys and observations
in the Gulf and noted that substantially all observations are along barrier islands, with
consistent observations on Grand Isle (Johnson 2013). The species is considered rare to
uncommon along the Louisiana coast and barrier islands, although it has been a regular visitor
to Grande Isle (Fontenot and DeMay 2014). Red knot wintering and migration stop-over areas
are shown below in Figure 3.2.4-1.
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Figure 3.2.4-1. Red Knot Wintering Areas (left) and Migration Stop-Over Areas (right).
(Source: USFWS 2014).

Movement

The red knot migrates from breeding grounds in the Canadian Arctic to wintering grounds
along the Gulf Coast, southeast United States, and farther south. Breeding season occurs from
late May until early August, and most birds depart the northern breeding areas by mid-August.
Departure from the breeding grounds begins in mid-July and continues through August. Red
knots tend to migrate in single-species flocks with departures typically occurring in the few
hours before twilight on sunny days. Based on the duration and distance of migratory flight
segments estimated from geolocator results, red knots are inferred to migrate during both day
and night (Normandeau Associates, Inc. 2011). Red knots also show some fidelity to particular
migration staging areas between years (Harrington 2001, Duerr et al. 2011). Red knots are
potentially present in the proposed action area is from August to May.

Feeding

The red knot is a specialized molluscivore, eating hard-shelled mollusks, sometimes
supplemented with easily accessed softer invertebrate prey, such as shrimp- and crab-like
organisms, marine worms, and horseshoe crab (Limulus polyphemus) eggs (Harrington 2001,
Piersma and van Gils 2011, USFWS 2014b). From studies of other subspecies, Zwarts and
Blomert (1992) concluded that the red knot cannot ingest prey with a circumference greater than
30 mm (1.2 inches). Foraging activity is largely dictated by tidal conditions, as the red knot
rarely wades in water more than 2 cm to 3 cm (0.8 inch to 1.2 inches) deep (Harrington 2001).
Due to bill morphology, the red knot is limited to foraging on only shallow-buried prey, within
the top 2 cm to 3 cm (0.8 inch to 1.2 inches) of sediment (Zwarts and Blomert 1992, Gerasimov
2009).
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In non-breeding habitats, the primary prey of the red knot include blue mussel (Mytilus edulis)
spat (juveniles), Donax and Darina clams, snails (Littorina spp.), and other mollusks, with
polycheate worms, insect larvae, and crustaceans also eaten in some locations (USFWS 2015). A
prominent departure from typical prey items occurs each spring when red knots feed on the
eggs of horseshoe crabs, particularly during the key migration stop-over within the Delaware
Bay, which serves as the principal spring migration staging area for the red knot because of the
availability of horseshoe crab eggs (Morrison and Harrington 1992, Harrington 1996,
Harrington 2001, Clark et al. 2009, USFWS 2014b). Horseshoe crab eggs provide a
superabundant source of easily digestible food for migrating shorebirds. Red knots and other
shorebirds that are long-distance migrants must take advantage of seasonally abundant food
resources at intermediate stop-overs to build up fat reserves for the next nonstop, long-distance
flight (Clark et al. 1993). Although foraging red knots can be found widely distributed in small
numbers within suitable habitats during the migration period, birds tend to concentrate in those
areas where abundant food resources are consistently available from year to year (USFWS
2015).

Species Tolerances to Selected Stressors

Red knot occurrence in the action area by life stage is described in Table 4.6-1. Species responses
to stressors anticipated to result from the Project will be discussed in the Analysis of Effects
(Section 5.0).

After assessing the best scientific and commercial data available regarding past, present, and
future threats to the red knot, USFWS identified that the primary threats to the red knot are
habitat loss and degradation due to sea level rise, shoreline stabilization, and Arctic warming as
well as reduced food availability and asynchronies in the annual cycle. Other threats are
moderate in comparison to the primary threats; however, cumulatively, they could become
significant when working in concert with the primary threats if they further reduce the species’
resiliency. Such secondary threats include hunting, predation, human disturbance, harmful
algal blooms, oil spills, and wind energy development, all of which affect red knots across their
range. Although conservation efforts (for example, management of the horseshoe crab
population and regulatory mechanisms for the species and its habitat) are being implemented in
many areas of the red knot’s range to reduce some threats, significant risks to the subspecies
remain (USFWS 2015).

The comprehensive list of threats to red knots includes the following: climate change, reduced
food availability, asynchronies (“mismatches”) in the red knot’s annual cycle (particularly with
horseshoe crab breeding), shoreline stabilization and coastal development, hard structures,
mechanical sediment transport, wrack removal and beach cleaning, invasive vegetation,
aquaculture and agriculture, hunting, scientific study, disease, predation, human disturbance,
harmful algal blooms, environmental contaminants, oil spills, and wind energy development.
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Population Status

Two recent winter estimates are available for the central Gulf of Mexico. During the
International Piping Plover Census in 2006 and 2011, 250 to 500 red knots were counted from
Alabama to Louisiana. Christmas Bird Count data suggest that the Gulf Coast population is
declining at 2.3% per year, representing a 60.6% decline over the 40-year period of record
(Johnson 2013). During work related to the DWH oil spill, an estimated 900 red knots were
reported from the Florida Panhandle to Mississippi. Except for localized areas, there have been
no long-term systematic surveys of red knots in Texas or Louisiana, and no information is
available about the number of red knots that winter in northeastern Mexico. From survey work
in the 1970s, Morrison and Harrington (1992) reported peak winter counts of 120 red knots in
Louisiana and 1,440 in Texas, although numbers in Texas between December and February
were typically in the range of 100 to 300 birds. Records compiled by Skagen et al. (1999) report a
single peak count of 2,500 red knots along the coast of Louisiana (on Grand Isle, specifically),
from between January and June over the period 1980 to 1996, but this figure could include
spring migrants (Johnson 2013). There are no current estimates for the size of the Northwest
Gulf of Mexico wintering group as a whole (Mexico to Louisiana). The best available current
estimates for portions of this wintering region are about 2,000 in Texas (Niles 2012) or
approximately 3,000 in Texas and Louisiana, with about half in each state and movement
between them.

The USFWS listed the red knot as threatened in January 2015, primarily due to its dependence
on horseshoe crab populations of the Delaware Bay region, which have been declining (USFWS
2014b).

3.2.5 West Indian Manatee

The West Indian manatee is a large gray or brown marine mammal in the order Sirenia. Adults
average approximately 3 meters (10 feet) in length and weigh up to 2,200 pounds. They have no
hind limbs and their forelimbs are flippers. This section summarizes best available data about
biology and condition of West Indian manatee.

General Life History
Habitats

The West Indian manatee is primarily tropical, and is found along the Atlantic basin, utilizing
inland freshwater habitats as well as coastal estuarine habitats such as tidal rivers and streams,
springs, salt marshes, lagoons, and canals (UNEP 2010). The West Indian manatee may occur in
coastal and inland waters from Massachusetts to Brazil, although sightings are rare north of the
Carolinas (UNEP 2010), including along the entire Gulf Coast (USFWS 2015). Throughout their
range, they utilize fresh, brackish, and marine environments. Manatees are typically found in
water depths between 1.5 meters to 6.1 meters (5 feet and 20 feet). Manatees are tolerant of
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brackish and marine environments only if they have access to fresh water regularly (Fertl et al.
2005). Manatees may use the ocean for transits between thermal refugia and feeding areas and
have been found more than 4.8 km (3 miles) off the Florida Gulf Coast (Powell and Rathbun
1984). Preferred habitats include areas near the shore featuring underwater vegetation like
seagrass and eelgrass (USFWS 2008). Temperature is the dominant factor determining their
range, and they respond to cold weather (less than 68 °F) by moving to warmer waters, which
may be associated with natural springs and/or industrial areas such as power plants (USFWS
2008). Manatee observations in Louisiana tend to be reported during the summer months and
these may reflect manatees that winter in Mexico (Powell and Rathbun 1984) and/or be strays
from the Florida or Mexico populations (Fertl et al. 2005). Hurricanes and major storms may
affect manatee distribution, as many sightings west of Florida have occurred shortly after
hurricanes or tropical storms entered the Gulf of Mexico (Fertl et al. 2005). Distribution of West
Indian manatees in the U.S. Southeast is shown in Figure 3.2.5-1.
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Figure 3.2.5-1. Distribution of the West Indian Manatee in United States Based on Aerial Surveys,
Boat Surveys, Interviews and Documented Sightings. The dark shading indicates year-round
distribution, while the light shading indicates seasonal or occasional occurrence. (Source: UNEP 2010)
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Movement

The West Indian manatee is generally restricted during winter to inland and coastal waters of
the Florida panhandle (Laist and Reynolds 2005, Laist et al. 2013, USFWS 2014), but exhibits
seasonal migration and greater dispersal during summer months and are periodically observed.
Manatees may migrate during periods of mild weather or mild temperatures and may use
warm-water refuges along their migratory routes during both the early spring and late fall
(Reid et al. 1991).

Feeding

Sirenians are unique among marine mammals in that they are aquatic herbivores. In addition,
they are hindgut fermenters (or digesters), which means that they spend most of the day
foraging (Reynolds and Rommel 1996, Reynolds and Marshall in press). As the West Indian
manatees move among riverine, estuarine, and marine environments, they consume many plant
species present in each of those habitats, including non-native water hyacinths (Eichhornia
crassipes) and hydrilla, along with native aquatic plants such as eelgrass (Vallisneria spp.). They
prefer submergent aquatic vegetation (SAV) such as turtle grass (Thalassia testudinum) and
manatee grass (Syringodium filiforme), but will feed on floating and emergent plants as well
(Reynolds 1977, Jiménez 1999, Riquelme et al. 2006). Manatees also require fresh water for
drinking (UNEP 2010).

Although primarily herbivorous, manatees will occasionally feed on fish and consume a variety
of invertebrates, including bivalves, snails, amphipods, isopods, shrimp, crabs, and tunicates,
found in the roots and foliage of macrophytes (Hartman 1979, Reynolds 1977, Best 1981). In
addition to consuming vascular plants, manatees feed on freshwater algae including
Enteromorpha, Oscillatoria, and Navicula and the marine algae Ulva lactuta and Caulerpa
prolifera (Mignucci-Giannoni and Beck 1998, UNEP 2010).

Species Tolerances to Selected Stressors

A description of West Indian manatee occurrence in the action area by life stage is provided in
Table 4.6-1. Species responses to stressors anticipated to result from the Project will be discussed
in the Analysis of Effects (Section 5.0).

Threats to the species include vessel strikes (direct impact and/or propeller), entrapment and/or
crushing in water control structures, entanglement in fishing and crab pot lines, pollution,
human disturbance, habitat degradation and loss, hunting, exposure to cold, loss of warm-
water refuge, storm events, and exposure to red tide (USFWS 2008, UNEP 2010). Direct human
causes (hunting, disturbance, vessel strikes, etc.) are estimated to result in about 99 manatee
mortalities per year (USFWS 2014a).
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Although hunting of manatees is illegal, they are hunted in some areas (mostly outside of the
United States) for meat, oil, amulets, and other products and, on a more restricted basis, as a
socio-cultural activity. Although threats due to hunting are diminishing in some areas, all other
threats appear to be increasing in most areas. Pollution from agriculture and mining is
consistently noted in reports on threats to manatees in Central American countries and may be
affecting them in other areas. Manatee deaths as a result of boat strikes have been documented
in places such as Florida, Belize, Colombia, Costa Rica, and Venezuela (UNEP 2010).

Population Status

The West Indian manatee (Trichechus manatus) was listed as endangered throughout its range
for both the Florida and Antillean subspecies on March 11, 1967, and received federal protection
with the passage of the ESA in 1973. The West Indian manatee was downlisted from
endangered to threatened in 2017 due to increases in manatee populations and improvements
in habitat (42 FR 47840) (USFWS 2017c). Critical habitat was designated in 1976, 1994, 1998,
2002, and 2003 for the Florida subspecies.

There are no robust estimates of total population size for this species (USFWS 2014a); studies
have reported an abundance ranging from 5,076 (based on a single survey of warm-water
refuges) to 6,350 manatees (based on models) (Laist et al. 2013, Martin et al. 2015). Within
Louisiana waters, there were only 121 reported sightings of the West Indian manatee over the
course of 14 years (between 1990 and 2004), and this total did not account for potential repeat
sightings of individuals (Fertl et al. 2005). Louisiana accounts for 39% of the records west of
Florida (Fertl et al. 2005). These limited data suggest that this species could be present within
the proposed action area, but likely only as a transient visitor (particularly during the warmer
months), and not a resident species. Observations tend to be individuals or a cow/calf pairing.
Furthermore, some reports may be of the same individual detected multiple times. The most
likely origins of manatees occurring along the northern Gulf Coast are the wintering
populations from southwest Florida or Mexico (Fertl et al. 2005).

3.2.6 Green Sea Turtle

Green sea turtles (Chelonia mydas) are the largest of the hard-shelled turtles, with only
leatherback sea turtles surpassing them in size (Witherington et al. 2006b, Prichard 2010). This
section summarizes best available data about biology and condition of green sea turtle.

General Life History
Habitats
The North Atlantic DPS of green sea turtles, which is listed as threatened, is distributed

throughout inshore and nearshore waters from Texas to Massachusetts, although most nesting
occurs on Florida’s southeast coast (NOAA 2018a). With the exception of post-hatchlings, green
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sea turtles live in nearshore tropical and subtropical waters as well as bays and lagoons. They
have specific foraging grounds and may make large migrations between these forage sites and
natal beaches for nesting (Hays et al. 2001). After emergence, hatchlings swim to offshore areas
where they remain pelagic for several years. Once the juveniles reach a certain age/size range,
they leave the open ocean habitat and travel to nearshore foraging grounds (NOAA 2018a).

Green sea turtles nest on sandy beaches of mainland shores, barrier islands, coral islands, and
volcanic islands in more than 80 countries worldwide (Hirth 1997). The complete nesting range
of North Atlantic DPS green sea turtles within the southeastern United States includes sandy
beaches between Texas and North Carolina, as well as Puerto Rico (Dow et al. 2007, NMFS and
USFWS 1991). The vast majority of green sea turtle nesting within the southeastern United
States occurs in Florida, outside of the proposed action area (Johnson and Ehrhart 1994, Meylan
et al. 1995). Principal U.S. nesting areas for green sea turtles are in eastern Florida,
predominantly Brevard County south through Broward County.

The 2 largest nesting populations are found at Tortuguero, on the Caribbean coast of Costa Rica
(part of the North Atlantic DPS), and Raine Island, on the Pacific coast of Australia along the
Great Barrier Reef. There are no known nesting sites within the proposed action area.

In U.S. Atlantic and Gulf of Mexico waters, green sea turtles are distributed throughout inshore
and nearshore waters from Texas to Massachusetts. Within U.S. waters individuals from both
the North and South Atlantic DPSs can be found on foraging grounds.

Movement

Green turtles migrate from foraging areas to natal nesting beaches and may travel hundreds or
thousands of kilometers each way (Hays et al. 2001). Available information on green turtle
migratory behavior indicates that long distance dispersal is seen only in juvenile turtles,
suggesting that larger adult-sized turtles return to forage and stay within the region of their
natal rookeries (Monzon-Argitiello et al. 2010).

Feeding

Early-stage juveniles forage on plant and animal life found in pelagic drift communities (such as
pelagic Sargassum communities). After their 5- to 7-year pelagic developmental phase, they
settle into coastal habitats and shift to being primarily herbivores. At this stage, their diet
mainly consists of algae and seagrasses, depending on what habitat they reside in. They may
also forage on sponges and other invertebrates (NOAA 2018a).

In the southeastern United States, green sea turtles” principal benthic foraging areas include
Aransas Bay, Matagorda Bay, Laguna Madre, and the Gulf inlets of Texas (Doughty 1984,
Hildebrand 1982, Shaver 1994), the Gulf of Mexico off Florida from Yankeetown to Tarpon
Springs (Caldwell and Carr 1957), Florida Bay and the Florida Keys (Schroeder and Foley 1995),
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the Indian River Lagoon system in Florida (Ehrhart 1983), and the Atlantic Ocean off Florida
from Brevard through Broward counties (Guseman and Ehrhart 1992, Wershoven and
Wershoven 1992). The summer developmental habitat for green sea turtles also encompasses
estuarine and coastal waters from North Carolina to as far north as Long Island Sound (Musick
and Limpus 1997). Additional important foraging areas in the western Atlantic include coastal
areas of Puerto Rico, Cuba, Mexico and Central and South America (Hirth 1971).

Species Tolerances to Selected Stressors

Green sea turtle occurrence in the action area by life stage is described in Table 4.6-1. Species
responses to stressors anticipated to result from the Project will be discussed in the Analysis of
Effects (Section 5.0).

Threats to sea turtles include interactions with fishing gear, military operations, and dredging
operations; habitat alterations (including channel construction); artificial lighting; vessel
operations; marine debris and pollution; poaching; global climate change; cold-stunning; and
predation (NMFS 2016).

The principal cause of past declines and extirpations of green sea turtle assemblages has been
the overexploitation of the species for food and other products. Although intentional take of
green sea turtles and their eggs is not extensive within the southeastern United States, green sea
turtles that nest and forage in the region may spend large portions of their life history outside
the region and outside U.S. jurisdiction, where exploitation is still a threat.

Green sea turtles, specifically, face many of the same threats as other sea turtle species, but with
their primary aquatic threats being bycatch, poaching, natural predation, pollution, marine
debris, and disease. Their primary terrestrial threats come from poaching of eggs and the loss
and degradation of nesting habitat (NMFS 2015).

In addition to general threats, green sea turtles are susceptible to natural mortality from
Fibropapillomatosis (FP) disease. In turtles, FP results in the growth of tumors on soft external
tissues (flippers, neck, tail, etc.), the carapace, the eyes, the mouth, and internal organs
(gastrointestinal tract, heart, lungs, etc.). These tumors range from 0.1 cm (0.04 inch) to greater
than 30 cm (11.81 inches) in diameter and may affect swimming, vision, feeding, and organ
function (Aguirre et al. 2002, Herbst 1994, Jacobson et al. 1989). Presently, scientists are unsure
of the exact mechanism causing this disease, though it is believed to be related to both an
infectious agent, such as a virus (Herbst et al. 1995), and environmental conditions (for example,
habitat degradation, pollution, low wave energy, and shallow water) (Foley et al. 2005). FP is
cosmopolitan, but it has been found to affect large numbers of animals in specific areas,
including Hawaii and Florida (Herbst 1994, Jacobson 1990, Jacobson et al. 1991).

Cold-stunning is another natural threat to green sea turtles. Although it is not considered a
major source of mortality in most cases, it affects their behavior. As temperatures fall below 8 °C
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to 10 °C (46.4 °F to 50 °F) turtles may lose their ability to swim and dive, often floating to the
surface. The rate of cooling that precipitates cold-stunning appears to be the primary threat,
rather than the water temperature itself (Milton and Lutz 2003). Sea turtles that overwinter in
inshore waters are most susceptible to cold-stunning because temperature changes are most
rapid in shallow water (Witherington and Ehrhart 1989a). During January 2010, an unusually
large cold-stunning event in the southeastern United States resulted in around 4,600 sea turtles,
mostly greens, found cold-stunned, and hundreds found dead or dying. Another large cold-
stunning event occurred in the western Gulf of Mexico in February 2011, resulting in about
1,650 green sea turtles found cold-stunned in Texas. Of these, about 620 were found dead or
died after stranding, while the remaining 1,030 turtles were rehabilitated and released. During
this same time frame, about 340 green sea turtles were found cold-stunned in Mexico, though
about 300 of those were subsequently rehabilitated and released.

Turtles are susceptible to impacts from oil spills. The DWH oil spill is estimated to have
exposed a total of 154,000 small juvenile green sea turtles to oil (these juvenile greens make up
36.6% of all small juvenile sea turtles exposed to oil from the spill). About 57,300 of these
juvenile greens were estimated to have died from the exposure. Four nests (580 eggs) were also
translocated during response efforts, with 455 hatchlings released (the fate of which is
unknown) (DWH Trustees 2015). Additional unquantified effects may have included inhalation
of volatile compounds, disruption of foraging or migratory movements due to surface or
subsurface oil, ingestion of prey species contaminated with oil and/or dispersants, and loss of
foraging resources, which could lead to compromised growth and/or reproductive potential.
There is no information currently available to determine the extent of those impacts, if they
occurred (DWH Trustees 2015).

Population Status

The green sea turtle was originally listed as threatened under the ESA on July 28, 1978, except
for the Florida and Pacific Coast of Mexico breeding populations, which were listed as
endangered. On April 6, 2016, the original listing was replaced with the listing of 11 DPSs (81
FR 20057 2016). The Mediterranean, Central West Pacific, and Central South Pacific DPSs were
listed as endangered. The North Atlantic, South Atlantic, Southwest Indian, North Indian, East
Indian-West Pacific, Southwest Pacific, Central North Pacific, and East Pacific were listed as
threatened. For the purposes of this consultation, only the South Atlantic DPS and North
Atlantic DPS will be considered, as they are the only 2 DPSs with individuals occurring in the
Atlantic and Gulf of Mexico waters of the United States.

Accurate population estimates for marine turtles do not exist because of the difficulty in
sampling turtles over their geographic ranges and within their marine environments.
Nonetheless, researchers have used nesting data to study trends in reproducing sea turtles over
time. The North Atlantic DPS of green sea turtles, which is listed as threatened, is distributed
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throughout inshore and nearshore waters from Texas to Massachusetts, although most nesting
occurs on Florida’s southeast coast (NOAA 2020a).

The North Atlantic DPS is the largest of the 11 green sea turtle DPSs, with an estimated nester
abundance of over 167,000 adult females from 73 nesting sites. Overall, this DPS is also the most
data rich. Eight of the sites have high levels of abundance (i.e., <1,000 nesters), located in Costa
Rica, Cuba, Mexico, and Florida. All major nesting populations demonstrate long-term
increases in abundance (Seminoff et al. 2015).

The South Atlantic DPS is less than half the size of the North Atlantic DPS, with their total
nester abundance estimated at over 63,000 adult females from 51 nesting sites. The South
Atlantic DPS boundary adjoins the North Atlantic DPS boundary near the north coast of South
America; however, green sea turtles from the South Atlantic DPS can and do travel into the
Northern Gulf of Mexico (Foley et al. 2007) and could occasionally be present within the Gulf of
Mexico portion of the action area. Long-term monitoring data for this DPS is relatively scarce,
but existing data suggest an overall trend of increasing abundance at primary nesting sites
(Seminoff et al. 2015).In the continental United States, green sea turtle nesting occurs along the
Atlantic coast, primarily along the central and southeast coast of Florida where an estimated 200
to 1,100 females nest each year (Meylan et al. 1994, Weishampel et al. 2003). Occasional nesting
has also been documented along the Gulf Coast of Florida (Meylan et al. 1995). Green sea turtle
nesting is documented annually on beaches of North Carolina, South Carolina, and Georgia,
though nesting is found in low quantities (nesting databases maintained on www.seaturtle.org).

While green turtles regularly use the northern Gulf of Mexico, the proportion of the population
using the northern Gulf of Mexico at any given time is relatively low. Although the DWH oil
spill resulted in adverse impacts and reduction in numbers of animals in the Gulf of Mexico, the
impact on the overall population of green sea turtles is reduced by the relatively small
proportion of the population that is expected to have been exposed to and directly impacted by
the event; also, the impacts were primarily to smaller juveniles, which have lower reproductive
value than adults and large juveniles. It is unclear what impact these losses may have caused on
a population level, but it is not expected to have had a large impact on the population trajectory
moving forward. However, it will likely take decades of sustained efforts to reduce the existing
threats and enhance survivorship of multiple life stages of green sea turtles in order for the local
population to recover equivalent to what was lost in the DWH oil spill (DWH Trustees 2015).

3.2.7 Hawksbill Sea Turtle

The hawksbill sea turtle (Eretmochelys imbricata) is a small to medium-sized marine turtle with
an elongated oval shell with overlapping scutes on its carapace, and a relatively small head
with a distinctive hawk-like beak. This section summarizes best available data about biology
and condition of hawksbill sea turtle.
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General Life History
Habitats

The endangered hawksbill sea turtle occurs globally, including in the Gulf of Mexico, and nests
can be found from Texas to Florida (NOAA 2017b). Adults are most commonly associated with
healthy coral reefs, but also occur in shallow coastal areas, lagoons or oceanic islands, narrow
creeks and passes, typically in depths of less than 19.8 meters (65 feet) (NOAA 2017b, USFWS
2018). Hatchlings are often found floating in masses of sea plants, and nesting may occur on
almost any undisturbed deep-sand beach in the tropics. Adult females are able to climb over
reefs and rocks to nest in beach vegetation (USFWS 2018). Critical habitat (nesting beaches) has
been established in the coastal waters of Mona Island, Puerto Rico, outside of the proposed
action area.

Movement

After emergence, hatchlings swim offshore to mature among floating algal mats and drift lines
before returning to coastal foraging grounds. Adult hawksbill turtles migrate from foraging
areas to natal nesting beaches and may travel long distances each way. The nesting season
varies with locality, but in most locations, nesting occurs sometime between April and
November (NOAA 2017b, USFWS 2018).

Feeding

Hawksbill sea turtles feed primarily on invertebrates such as sponges, sea urchins, and
barnacles, as well as seagrasses and algae. During the oceanic phase, hawksbills are thought to
ingest a combination of plant and animal material associated with surface zones (Bjorndal 1997).
Newborn and juvenile hawksbills have been found associated with Sargassum (Witherington et
al. 2012). Hawksbill turtles are oceanic until 7-10 years of age (Bell and Pike 2012) at which point
they move into neritic habitats (habitats associated with shallow areas near the continental
shelf) and transition from pelagic to benthic diets (NMFS and USFWS 2013a).

Species Tolerances to Selected Stressors

Hawksbill sea turtle occurrence in the action area by life stage is described in Table 4.6-1.
Species responses to stressors anticipated to result from the Project will be discussed in the
Analysis of Effects (Section 5.0).

Threats to sea turtles include interactions with fishing gear, military operations, and dredging
operations; habitat alterations (including channel construction); vessel operations; marine
debris and pollution; poaching; global climate change; cold-stunning; and predation (NMFS
2016). The decline of the hawksbill is primarily due to human exploitation for tortoise shell.
Other terrestrial threats include loss or degradation of nesting habitat from coastal development
and beach armoring, disorientation of hatchlings by beachfront lighting, and nest predation by
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native and non-native predators. Other aquatic threats include degradation of foraging habitat,
marine pollution and debris, watercraft strikes, and bycatch from commercial fishing.

Population Status

The hawksbill sea turtle was listed as endangered throughout its entire range in 1970 under the
Endangered Species Conservation Act of 1969, a precursor to the ESA. Globally, hawksbills are
known to nest in 88 nesting assemblages across 10 ocean regions (NMFS and USFWS 2013a).
The Atlantic population is comprised of 33 nesting sites across 4 regions that contain between
3,626 and 6,108 nesting females per season (NMFS and USFWS 2013a). While some of these sites
show an upward population trajectory within the past 20 years, all of the sites show either a
downward or unknown trajectory over the past 20 to 100 years.

3.2.8 Kemp’s Ridley Sea Turtle

The Kemp's ridley sea turtle is the smallest of all sea turtles. Adults generally weigh less than
100 Ib (45 kg) and have a carapace length of around 65 cm (2.1 feet). Adult Kemp’s ridley shells
are almost as wide as they are long. This section summarizes best available data about biology
and condition of Kemp’s ridley sea turtle.

General Life History
Habitats

The range of the Kemp's ridley includes the Gulf coasts of Mexico and the United States, and
the Atlantic coast of North America, with juveniles recorded as far north as Nova Scotia and
Newfoundland. The primary range of Kemp’s ridley sea turtles is within the Gulf of Mexico
basin. Nesting is essentially limited to the beaches of the western Gulf of Mexico, primarily in
Tamaulipas and Veracruz, Mexico, with a few historical records in Campeche, Mexico. Nesting
also occurs regularly in Texas and infrequently in Florida, Georgia, the Carolinas, and Virginia
(USFWS 2017).

Hatchlings emerge and swim to offshore environments, where they spend around 2 years
before returning to nearshore coastal habitats. Juvenile Kemp’s ridley sea turtles use these
nearshore coastal habitats in the warmer months; in winter they move towards deeper offshore
waters. Adult Kemp’s ridley habitat largely consists of sandy and muddy areas in shallow,
nearshore waters less than 37 meters (120 feet) deep, although they can also be found in deeper
offshore waters in areas that support their primary prey species (USFWS 2017).

Northern Gulf of Mexico waters—including in and around the proposed action area, including
portions of Jefferson, Laforche and Plaquemines parishes —are important foraging and
migratory pathway areas for sea turtles, especially juvenile and post-nesting Kemp’s ridley sea
turtles.
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Movement

Juvenile Kemp’s ridley sea turtles use nearshore coastal habitats from April through November,
and overwinter in deeper offshore waters (or more southern waters along the Atlantic coast).
Nesting occurs from April into July, during which time the turtles appear off the Tamaulipas
and Veracruz coasts of Mexico. Possibly precipitated by strong winds and changes in
barometric pressure, the females often nest in synchronized emergences, known as arribadas or
arribazones, primarily during daylight hours.

Feeding

Juvenile and adult Kemp’s ridley sea turtles primarily eat swimming crabs, but may also
consume fish, jellyfish, and an array of mollusks.

Species Tolerances to Selected Stressors

Kemp’s ridley sea turtle occurrence in the action area by life stage is described in Table 4.6-1.
Species responses to stressors anticipated to result from the Project will be discussed in the
Analysis of Effects (Section 5.0).

Kemp’s ridley sea turtles face many of the same threats as other sea turtle species, including
destruction of nesting habitat from storm events, oceanic events such as cold-stunning,
pollution (plastics, petroleum products, petrochemicals, etc.), ecosystem alterations (nesting
beach development, beach nourishment and shoreline stabilization, vegetation changes, etc.),
poaching, global climate change, fisheries interactions, natural predation, and disease.

Stranding rates for Kemp's ridleys in the northern Gulf of Mexico have spiked in recent years
for unknown reasons. Necropsy results indicate that a number of the turtles have likely
perished due to forced submergence, a cause of death commonly associated with fishery
interactions (B. Stacy, NMFS pers. comm. to M. Barnette, NMFS Protected Resources Division,
March 2012). However, available information indicates that fishing effort was limited during
the periods when strandings occurred. Furthermore, 80% or more of all Louisiana, Mississippi,
and Alabama stranded sea turtles in the past 5 years were Kemp’s ridleys. This could be a
function of the species’ preference for shallow, inshore waters coupled with increased
population abundance.

Population Status

The Kemp’s ridley sea turtle was listed as endangered on December 2, 1970, under the
Endangered Species Conservation Act of 1969, a precursor to the ESA. The Kemp's ridley has
historically been recognized as the most endangered of the sea turtles (Groombridge 1982,
TEWG 2000, Zwinenberg 1977). Its numbers precipitously declined after 1947 (in 1947, over
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40,000 nesting females were estimated in a single arrival event to core nesting areas; in 1985 the
nesting population produced a low of 702 nests).

The implementation of nesting protection efforts and regulatory requirements for the use of
turtle excluder devices in commercial fisheries has placed the species on a trajectory towards
recovery. The number of nests observed in core nesting areas increased exponentially from the
mid-1980s through 2009, leading to predictions that the species could be downlisted to
threatened by 2011 (Caillouet et al. 2018). The subsequent Deepwater Horizon oil spill posed a
major setback to species recovery (DHNRDAT 2016). A large number of juvenile and adult
turtles were killed directly by oil exposure and subsequent indirect effects from damage to
foraging habitat, substantially reducing both the size of the population and the percentage of
mature females (Caillouet et al. 2016, Caillouet et al. 2018, DHNRDAT 2016, Putman et al. 2015).
Nest abundance on core monitoring beaches dropped by more than one-third between 2009 and
2015 (Caillouet et al. 2016, Caillouet et al. 2018, DHNRDAT 2016). In 2011, a total of 20,570 nests
were documented in Mexico (81% of these nests were documented along the 30 km [18.6 miles]
of coastline patrolled at Rancho Nuevo) and 199 nests were recorded in the U.S., primarily in
Texas (NMFS 2011). Population modeling suggests that the population could resume rebuilding
as long as existing regulatory protections continue, and habitat impacts are avoided (Kocmoud
et al. 2019).

3.29 Leatherback Sea Turtle

The leatherback sea turtle (Dermochelys coriacea) is the largest, deepest diving, and most
migratory and wide ranging of all sea turtles. The adult leatherback can reach 1.2 meters to 2.4
meters (4 feet to 8 feet) in length and 500 to 2,000 pounds in weight. Its shell is composed of a
mosaic of small bones covered by firm, rubbery skin with 7 longitudinal ridges or keels. This
section summarizes best available data about biology and condition of leatherback sea turtles.
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General Life History
Habitats

The endangered leatherback sea turtle has the widest global distribution of all reptile species
and circumnavigates the Atlantic Ocean (NOAA 2020b). Leatherbacks inhabit a wide range of
temperatures and a broad north-to-south geographic range (NMFS and USFWS 1995).
Leatherbacks can migrate more than 10,000 km (6,000 miles) in a single year (Benson et al.
2007a, Benson et al. 2011, Eckert 2006, Eckert et al. 2006). The northwest Atlantic population of
leatherback sea turtles nests primarily on sandy, tropical beaches from southern Virginia to
Alabama, with additional nesting beaches along the northern and western Gulf of Mexico.

While leatherbacks also forage in shallower coastal waters, they appear to prefer the open ocean
at all life stages (Heppell et al. 2003). Non-nesting, adult female leatherbacks are reported
throughout the U.S. Atlantic, Gulf of Mexico, and Caribbean Sea. Historic nesting in the
Barataria Basin was limited to barrier island beaches.

Movement

Migratory routes of leatherbacks are not entirely known; however, recent information from
satellite tags have documented long travels between nesting beaches and foraging areas in the
Atlantic and Pacific Ocean basins (Benson et al. 2007a, Benson et al. 2011, Eckert 2006, Eckert et
al. 2006, Ferraroli et al. 2004, Hays et al. 2004, James et al. 2005). Leatherbacks nesting in Central
America and Mexico travel thousands of miles through tropical and temperate waters of the
South Pacific (Eckert and Sarti 1997, Shillinger et al. 2008). Data from satellite tagged
leatherbacks suggest that they may be traveling in search of seasonal aggregations of jellyfish
(Benson et al. 2007b, Bowlby et al. 1994, Graham 2009, Shenker 1984, Starbird et al. 1993,
Suchman and Brodeur 2005).

Unlike other sea turtle species, female leatherbacks do not always nest at the same beach year
after year; some females may even nest at different beaches during the same year (Dutton et al.
2005, Eckert 1989, Keinath and Musick 1993, Spotila et al. 1996).
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Feeding

Leatherback sea turtles search for food between latitudes 71 °N and 47 °S, in all oceans, and
travel extensively to and from their tropical nesting beaches. Leatherbacks forage for soft-
bodied prey such as jellyfish and sea squirts (Heppell et al. 2003).

Species Tolerances to Selected Stressors

Leatherback sea turtle occurrence in the action area by life stage is described in Table 4.6-1.
Species responses to stressors anticipated to result from the Project will be discussed in the
Analysis of Effects (Section 5.0).

Threats to sea turtles include interactions with fishing gear, military operations, and dredging
operations; habitat alterations (including channel construction); vessel operations; marine
debris and pollution; poaching; global climate change; cold-stunning; and predation (NMFS
2016). Specifically, the top threats to leatherbacks are bycatch in fishing gear, harvesting of eggs,
intentional killing, vessel strikes, nesting beach habitat loss and alteration, ocean pollution, and
marine debris (NMFS 2015)

Population Status

The leatherback sea turtle was listed as endangered throughout its range in 1970 and
subsequently protected under the ESA in 1973.

The equatorial waters appear to be a barrier between breeding populations; the northwestern
Atlantic Ocean stock appears to be restricted to areas north of the equator (NMFS and USFWS
2013b). The most recent population estimate suggests a range of 34,000-94,000 adult
leatherbacks worldwide, with 470 nesting sites in the Atlantic Ocean (NMFS and USFWS
2013b). No nesting is known to occur in the proposed action area. The leatherback sea turtle was
listed as endangered throughout its range in 1970, under the Endangered Species Conservation
Act of 1969.

3.210 Loggerhead Sea Turtle

Loggerheads sea turtles (Caretta caretta) are named for their relatively large heads. They are the
most abundant species of sea turtle found in U.S. coastal waters. This section summarizes best
available data about biology and condition of the loggerhead sea turtle.

General Life History
Habitats
Loggerhead sea turtles have a global distribution and inhabit the continental shelf and estuarine

habitats in tropical and temperate regions. The Northwest Atlantic (NWA) DPS nests along the
U.S. East and Gulf coasts, but most nesting occurs from southern Virginia to Alabama (NOAA
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2017d). After decades without any nesting within Barataria Basin, 2 adults were documented as
successfully nesting on Grande Isle in 2015. Important habitat for loggerhead sea turtles
includes nearshore reproductive habitat, winter areas, breeding areas, migratory corridors,
and/or Sargassum habitat.

Movement

After emerging from nests, hatchlings migrate offshore and become associated with Sargassum
habitats, drift lines, and other convergence zones. Oceanic juveniles normally return to coastal
habitats after 7 to 12 years. Loggerhead adults nest on ocean beaches and occasionally on
estuarine shorelines. Non-nesting, adult female loggerheads are reported throughout the U.S.
Atlantic, Gulf of Mexico, and Caribbean Sea. Little is known about the distribution of adult
males who are seasonally abundant near nesting beaches. Aerial surveys suggest that
loggerheads as a whole are distributed in U.S. waters as follows: 54% off the southeast U.S.
coast, 29% off the northeast U.S. coast, 12% in the eastern Gulf of Mexico, and 5% in the western
Gulf of Mexico (TEWG 1998).

Feeding

Juveniles are omnivorous and forage on crabs, mollusks, jellyfish, and vegetation at or near the
surface (Dodd Jr. 1988). Subadult and adult loggerheads are primarily found in coastal waters
and eat benthic invertebrates such as mollusks and decapod crustaceans in hard bottom
habitats. Their strong jaws allow them to predate upon hard-shelled prey, such as whelks and
conch. In neritic zones, loggerheads are primarily carnivorous, although they do consume some
plant matter as well (see Bjorndal 1997 and Dodd Jr. 1988 for reviews). Loggerheads feed on a
wide variety of food items with ontogenetic or developmental stage, regional, and even
individual differences in diet. Loggerhead diets have been described from just a few coastal
regions, and little information is available about differences or similarities in diet at various life
stages. In general, loggerheads in neritic habitats within the NWA DPS prey on benthic
invertebrates, primarily mollusks and benthic crabs (NMFS and USFWS 2008).

Species Tolerances to Selected Stressors

A description of loggerhead sea turtle occurrence in the action area by life stage is provided in
Table 4.6-1. Species responses to stressors anticipated to result from the Project will be discussed
in the Analysis of Effects (Section 5.0).

Threats to sea turtles include interactions with fishing gear, military operations, and dredging
operations; habitat alterations (including channel construction); vessel operations; marine
debris and pollution; poaching; global climate change; cold-stunning; and predation (NMFS
2016). Loggerheads may be particularly affected by organochlorine contaminants; they have the
highest organochlorine concentrations (Storelli et al. 2008) and metal loads (D'Ilio et al. 2011) in
sampled tissues among the sea turtle species. Climate change may also have an impact on
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loggerhead sea turtles, as modeling suggests an increase of 2 °C (2.6 °F) above current
temperatures would significantly skew sex ratios so existing nesting beaches in North Carolina
would result in 80% female offspring, while beaches in southern Florida would result in almost
100% female offspring (Hawkes et al. 2007). Further increases beyond 3 °C (5.4 °F) are predicted
to result in egg mortality in nests (Hawkes et al. 2007). Warmer sea surface temperatures have
also been correlated with an earlier onset of loggerhead nesting in the spring (Hawkes et al.
2007, Weishampel et al. 2004), short inter-nesting intervals (Hays et al. 2002), and shorter
nesting seasons (Pike et al. 2006).

Population Status

The loggerhead sea turtle (Caretta caretta) was listed as a threatened species throughout its
global range on July 28, 1978. NMFS and USFWS published a Final Rule that designated 9 DPSs
for loggerhead sea turtles (76 FR 58868, September 22, 2011, and effective October 24, 2011). This
rule listed 4 DPSs as threatened and 5 as endangered, as follows:

=  Threatened: Northwest Atlantic Ocean DPS, South Atlantic Ocean DPS, South Indo-
Pacific Ocean DPS, and Southwest Indian Ocean DPS

* Endangered: Northeast Atlantic Ocean DPS, Mediterranean Sea DPS, North Pacific
Ocean DPS, South Pacific Ocean DPS, and North Indian Ocean DPS

The Northwest Atlantic (NWA) is the only loggerhead DPS that occurs within the proposed
action area. Richards et al. (2011) estimated the NWA DPS adult female loggerhead population
to be between 30,096 and 51,211 turtles based on nesting data between 2001 and 2010. A
preliminary regional abundance survey of loggerheads within the NWA DPS estimated about
801,000 individuals (NMFS 2016). The NWA DPS was negatively affected by the Deepwater
Horizon oil spill. Based on modeled estimates and extrapolation from observed mortalities,
anywhere from 21,000 to 31,000 juvenile loggerhead turtles were likely exposed to the spill, and
over 10,000 were likely directly killed (Putman et al. 2015, Wallace et al. 2015). About 30,000
large juvenile and adult loggerheads were likely exposed and as many as 3,600 directly killed
(Wallace et al. 2015). The estimated adult female population size in the western North Atlantic
was between 32,000 and 45,000 in 2010 (Richards et al. 2011). These findings suggest that a
significant percentage of the breeding female population in this DPS could have been exposed
to oiling effects. This had significant implications for smaller breeding groups like the northern
Gulf of Mexico subpopulation, supported by between 350 and 550 adult females in 2010
(Richards et al. 2011). Loggerhead nest densities declined by over 40% (relative to expected
nesting rates) on beaches affected by the spill and subsequent cleanup activities (Lauritsen et al.
2017).
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3.3  Critical Habitat

As indicated in table 4.1-1, critical habitat has been designated for pallid sturgeon, piping
plover, West Indian manatee, green sea turtle, hawksbill sea turtle, leatherback sea turtle, and
loggerhead sea turtle. However, the only species that have designated critical habitat within or
adjacent to the action area are piping plover and loggerhead sea turtles (Figure 3.3-1).

A

- Loggerhead Sea Turtle Critical Habitat - Sargassum

I Piping Plover Critical Habitat 0 20 40
HN  Km
Action Area * Proposed MBSD . Miles
0 10 20

Figure 3.3-1.  Critical Habitat for Federally Listed Species in the Action Area, adjacent to the
Project Action Area.

3.3.1 Piping Plover

The USFWS has designated critical habitat for the piping plover throughout its breeding range
and nonbreeding wintering areas, including coastal beaches and barrier islands of the northern
Gulf of Mexico (USFWS 2017e). Critical habitat for piping plovers has been designated along the
barrier islands, which are located along the southern edge of the proposed action area of
Barataria Basin (Figure 3.3-1). On July 10, 2001, USFWS published a Final Rule designating 142
areas along the coasts of North Carolina, South Carolina, Georgia, Florida, Alabama,
Mississippi, Louisiana, and Texas as critical habitat for the wintering population of the piping
plover (66 FR 36037). Approximately 66,881 hectares (165,211 acres) of area have been
designated as critical habitat.
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Primary constituent elements (PCEs) for the piping plover wintering habitat are those habitat
components that are essential for the plover’s primary biological needs of foraging, sheltering,
and roosting. The PCEs are found in coastal areas that support intertidal beaches and flats and
associated dune systems and flats above high tide.

3.3.2 Loggerhead Sea Turtle

NOAA has designated critical habitat for the loggerhead sea turtle that includes one or a
combination of habitat types: nearshore reproductive habitat, winter area, breeding areas,
constricted migratory corridors and/or Sargassum habitat (79 FR 39855). Critical Sargassum
habitat that has been designated for loggerhead sea turtles occurs just outside of the southern
barrier islands, within the action area, but outside of any Delft3D modelled project impacts
(Figure 3.3-1). The unit of critical habitat within and adjacent to the action area is identified as
“Gulf of Mexico Sargassum”. The unit follows the 10-meter depth contour starting at the mouth
of South Pass of the Mississippi River proceeding west and south to the outer boundary of the
U.S. Exclusive Economic Zone. The physical or biological features essential for conservation in
critical habitat within and adjacent to the action area are focused on Sargassum habitat;
accumulations of floating material such as Sargassum are important for development and
foraging for young loggerhead turtles. Primary Constituent Elements (PCEs) that support this
habitat also focus on Sargassum, and include the following:

= Convergence zones, surface-water downwelling areas, the margins of major boundary
currents (Gulf Stream), and other locations where there are concentrated components of
the Sargassum community in water temperatures suitable for the optimal growth of
Sargassum and inhabitance of loggerheads;

= Sargassum in concentrations that support adequate prey abundance and cover;

* Available prey and other material associated with Sargassum habitat including, but not
limited to, plants and cyanobacteria and animals native to the Sargassum community
such as hydroids and copepods;

* Sufficient water depth and proximity to available currents to ensure offshore transport
(out of the surf zone), and foraging and cover requirements by Sargassum for post-
hatchling loggerheads (i.e., > 10 m depth).
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4.0 ENVIRONMENTAL BASELINE

The environmental baseline is defined as “the past and present impacts of all Federal, State, or
private actions and other human activities in the proposed action area, the anticipated impacts
of all proposed Federal projects in the proposed 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 process” (50 CFR 402.02). The following information
discusses the environmental setting of the Mississippi River and Barataria Basin, focusing on
conditions related to aquatic habitat and other biological resources, trends in regional
landforms, and how ESA listed species use the Mississippi River and Barataria Basin. Section
4.7 provides a summary of the environmental baseline that would be used for this Project.

Information in this section is consistent with the EIS, RP, and supporting information provided
by CPRA. Where appropriate, this section will refer to sections of the EIS or RP for additional
information.

4.1  Current Habitats

The proposed action area is located within the southern portion of the Mississippi Alluvial
Plain, a sub-province of the Atlantic Coastal Plain (Vigil et al. 2000, Hunt 1967), which follows
the Mississippi River south from Illinois through Missouri, Arkansas, Tennessee, Mississippi,
and Louisiana, ending at the Gulf of Mexico (Omernik 1987). This sub-province is dominated by
the Mississippi River. The Mississippi-Missouri River system drains water and the associated
sediment load from the entire central portion of the United States. The northern portion of the
Mississippi Alluvial Plain sub-province is known as the Mississippi Embayment, a low-lying
geologic basin filled with fluvial sediments deposited by the river between the Cretaceous
period and present day. The river has occupied its current channel for the last 1,320 years
(McFarlan 1961, Saucier 1963, Saucier 1994, Weinstein and Gagliano 1985, Tornqvist et al. 1996).

The southern portion of the Mississippi Alluvial Plain sub-province is known as the Mississippi
River Delta. The delta, as we know it today, is geologically modern and most surficial
sediments were deposited by the Mississippi and Atchafalaya Rivers during the Holocene
epoch, beginning about 7,000 years ago (Turner et al. 2018). The main channel of the
Mississippi River is dynamic, with delta lobes forming from sediment deposition in the Gulf of
Mexico and delta switching occurring approximately every 1,000 to 1,500 years over the last
7,000 years (Roberts 1997, Day et al. 2007, Blum and Roberts 2012). The Mississippi River’s
modern active delta, known as the Plaquemines-Balize delta, or Birdfoot Delta, extends farthest
into the Gulf of Mexico in a large middle lobe. The action area is located primarily within the
deltaic coastal marshes including, and to the west of, this currently active lobe (Daigle et al.
2006). Portions of the action area also overlap the more inland swamps and Holocene meander
belts that form the margins of these marshes. In this document, references to the Mississippi
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River Delta describe the area encompassed by the current Mississippi River, its historic inactive
lobes, and the currently active Birdfoot Delta. The action area comprises only the central portion
of the broader Mississippi River Delta.

In developing the Louisiana Comprehensive Wildlife Conservation Strategy (Louisiana
Department of Wildlife and Fisheries [LDWF] 2015), the LDWF and the Nature Conservancy
developed a system of ecoregions specific to the state of Louisiana, based on similarities in
physiography. The Barataria Basin comprises parts of 2 ecoregions: the Mississippi River
Alluvial Plain ecoregion and the Gulf Coast Prairies and Marshes ecoregion (LDWF 2005). The
Mississippi River Alluvial Plain includes all or parts of Assumption, St. James, Ascension, St.
John the Baptist, St. Charles, Jefferson, Orleans, and Plaquemines parishes in the basin as well as
St. Bernard Parish. Terrestrial (upland) habitats in the Barataria Basin associated with this
ecoregion include primarily agriculture/cropland/grassland, some hardwood mixed forest, and
live oak natural levee forest. The Mississippi River Alluvial Plain is, as its name implies, rich in
alluvial sediments and is associated with primarily bottomland hardwood forests, as well as
freshwater swamps and other forested wetlands.

The Gulf Coast Prairies and Marshes ecoregion in Louisiana includes the coastal portion of the
Barataria Basin. This ecoregion includes all or portions of St. Charles, St. John the Baptist,
Jetfferson, Plaquemines, and Orleans parishes in the basin. Barrier islands, live oak natural levee
forest, coastal dune grasslands, and agriculture/cropland/grassland habitats are typical of this
ecoregion (LDWF 2005). The coastal marsh areas are composed of salt, brackish, intermediate,
and fresh marshes. Other plant communities associated with the Gulf Coast Prairies and
Marshes ecoregion are the cypress and cypress-tupelo swamps, coastal live oak-hackberry
forests (cheniers) of the southwest coast, live oak natural levee forests of the southeast coast,
and some bottomland hardwood forests.

Physical features characterizing the Barataria Basin include natural and artificial levees, bays,
lakes, bayous, coastal beaches, barrier islands, forested wetlands, and marshes, which occur
across gradients of both elevation and salinity. The upper-most extent of the Barataria Basin is
at Donaldsonville, Louisiana (Conner and Day 1987). Water flows through a system of lakes
and bayous, from Lac des Allemands in the upper basin, to Lake Salvador via Bayou des
Allemands, south into Little Lake via Bayou Perot, and then into Barataria Bay (see Figure 4.1-
1). The lower portion of the basin is a bar-built estuary with shallow water, sand bars, and a
low-tide, low-energy coast (Conner and Day 1987). The barrier islands between the bay and the
Gulf of Mexico moderate the effects of marine influences and storms in the basin. In addition to
the natural waterways, the Gulf Intracoastal Waterway (GIWW), which bisects the basin from
northeast to southeast below Lake Salvador, and the Barataria Bay Waterway, which extends
from below Lake Salvador to Barataria Bay, are the primary federal navigation channels that
cross through the basin.
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Figure 4.1-1. Major Waterbodies in the Action Area, with Key Towns and Landmarks

4.2  Ambient Water Quality (Freshwater to Marine)

This section describes selected parameters of the ambient water quality in the proposed action
area, based on available data from the USGS National Water Quality Monitoring Council (USGS
2018), the Louisiana Department of Environmental Quality (LDEQ) Ambient Water Quality
Data Portal (LDEQ 2018), and CPRA’s Coastwide Reference Monitoring System (CRMS) (CPRA
2018). These data were gathered for the water quality stations shown in Figure 4.2-1. Mississippi
River water quality is also discussed by river segment, shown in Figure 4.2-2.
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Figure 4.2-1. USGS, LDEQ, and CRMS Ambient Water Quality Stations Used for This Section
(Sources: USGS 2018, CPRA 2018, LDEQ 2018)
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Figure 4.2-2. Mississippi River and Barataria Basin Water Quality Subsegments in the Action Area
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4.21 Specific Conductance

Specific conductance is a measure of the ability of a water mass to conduct electricity. Because
the ability to conduct electricity varies with the concentration of ionized compounds, it is an
indirect measurement of the concentration of ions in solution. It is one of the most frequently
measured and useful water quality parameters, and it can be an indicator of salinity intrusion
into freshwater or brackish water systems. It is also useful to quantify stress to aquatic
communities, as many aquatic plants and organisms have an optimal salinity range. Significant
fluctuations (magnitude and/or duration) above or below the optimal range can result in stress,
mortality, or habitat shifts. The LDEQ has not adopted water quality standards for specific
conductance.

The conversion of specific conductance to salinity incorporates both water temperature and
pressure. The atmospheric pressure of surface water is 1 pound per square inch (psi); therefore,
pressure is a constant for calculations of salinity. Table 4.2.1-1 provides a range of salinity
values at 25 °C (77 °F) for corresponding specific conductance values.

Table 4.2.1-1. Specific Conductance versus Salinity at 25°C (77°F)

Specific Conductance Salinity Range
i P Range (uS/cm) (p)[,)ta) ’
Fresh 0-2,200 0-1
Intermediate 2,200-9,300 1-5
Brackish 9,300-29,300 5-18
Saline 29,300-46,200 18-30

Source: FGDC 2013
a parts per thousand

Specific conductance values in the Mississippi River at Belle Chasse upstream of the proposed
Project’s gated control structure ranged from 259 to 709 uS/cm between 1977 and 2017,
consistent with expected values for a freshwater system. The data indicate an overall pattern of
lower values associated with higher average discharge (see Table 4.2.1-2). Downstream of the
proposed Project diversion structure, the most recent long-term data available indicate that
specific conductance in the Mississippi River at West Pointe a la Hache ranged from 225 uS/cm
to 640 uS/cm between 1971 and 1998. Based on Table 4.2.1-1, this would correspond with a
salinity value of 0 to 1 parts per thousand (ppt) (fresh water).
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Table 4.2.1-2 Comparison of Mississippi River and Barataria Basin Temperature and Specific
Conductance

Monthly Average Specific Conductance
Mississippi River Temperature °C (°F) (S/cm)
Average Flow 2 (cfs)  Mississippi Barataria Mississippi ‘ Barataria
Basin ® River 2 Basin P
January 639,506 6.6 (43) 13 (55) 367 14,281
February 596,742 7.1(45) 15 (59) 369 12,784
March 683,182 10 (50) 19 (66) 364 12,400
April 786,672 16 (61) 23 (73) 356 10,522
May 769,218 20 (68) 26 (79) 368 10,216
June 647,750 26 (79) 29 (84) 410 9,421
July 533,649 29 (84) 30 (86) 427 9,694
August 389,346 30 (86) 30 (86) 490 10,613
September 272,003 29 (84) 28 (82) 495 13,034
October 297,083 23 (73) 24 (75) 488 15,873
November 320,673 17 (63) 19 (66) 488 18,376
December 518,222 11 (52) 15 (59) 431 17,416
a- USGS National Water Information System (NWIS) Belle Chasse Station, 1977-2017

b- Selected CRMS stations monthly average data in Barataria Basin, 2006-2018

In the Barataria Basin, specific conductance concentrations were evaluated using data from the
CRMS stations shown on Figure 4.2-1 and described in Table 4.2.1-2. All available data collected
between 2006 and early 2018 were reviewed. In aggregate, the Barataria Basin exhibits
significantly higher specific conductance concentrations than the Mississippi River, consistent
with expected values for a brackish to saline system. The data show a correlation between
seasonally increasing specific conductance concentrations and decreasing temperature in the
Barataria Basin (see Table 4.2.1-2).

A spatial gradient is also present in the basin, with fresher water in the upper reaches
transitioning to more saline conditions in the southern area of the basin near the Gulf (see
Figure 4.2.1-1). The exceptions are the 2 stations (163 and 162) located within the Mississippi
River Birdfoot Delta, which are influenced by the river and exhibit much lower specific
conductance concentrations. A monthly comparison of specific conductance between the
Mississippi River and the Barataria Basin depicts consistently fresher (less saline) conditions in
the Mississippi River (see Table 4.2.1-2).
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Figure 4.2.1-1. Monthly Specific Conductance Average (2006-2018) at Select Barataria Basin CRMS
Sites.

4.2.2 Salinity

Salinity is a measure of dissolved salt in the water column, which can be calculated from
specific conductance and water temperature. For stations in the Mississippi River, salinity
values are not readily available; measurements are more frequently provided as specific
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conductivity. Salinity concentrations correlate in a positive manner with both specific
conductivity (see Figure 4.2.2-1) and temperature. Consequently, salinity concentrations within
the Barataria Basin follow the same general trends as the specific conductivity data described in
Section 4.2.1 above. The LDEQ has not adopted water quality standards for salinity.
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Figure 4.2.2-1. Correlation between Monthly Average Specific Conductance and Salinity (2006-
2018) at Select CRMS Sites.

Annual average salinity at select CRMS stations in the Barataria Basin ranged from 7.7 to 11 ppt
between 2006-2018, with lower values in the upper portions of the proposed action area. The
exceptions are the 2 stations located within the Mississippi River Birdfoot Delta, (Stations 162
and 163) which are influenced by the river and exhibit much lower salinity concentrations.
There is a substantial range in salinity concentrations at individual stations, indicating a highly
dynamic system. Salinity concentrations are influenced by numerous factors, including seasonal
rain events, Mississippi River discharge, synoptic and seasonal timescale wind-forcing, and
lunar tides. Figure 4.2.2-2 displays the variability in seasonal average salinity across the
proposed action area. Salinity in the proposed action area is variable and generally ranges from
fresh in the spring and summer to brackish in the fall and winter.

Turner et al. (2017) conducted monthly water quality sampling at 37 stations in the Barataria
Basin for nutrients, salinity, and solids between 1994 and 2016. The sampled transect extended
from Grand Isle northward to Bayou Chevreuil. In the study, salinity concentrations ranged
from 0 to 21 practical salinity units (psu), which are roughly equivalent to ppt. The study found
that annual average salinity in the Barataria Basin declined over the 22 years of sampling, and
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that the salinity in the basin is strongly correlated with the average annual discharge of the
Mississippi River at Tarbert Landing, Louisiana.

[ Project Area

Proposed Diversion
Structure

Proposed Sediment
Deposition/ Disposal Area

Figure 4.2.2-2. Generalized Seasonal Salinity Averages (2006-2018) at Select Barataria Basin CRMS
Sites. (Source: Generated by GEC based on CPRA CRMS data)

4.2.3 Temperature

Water temperature can directly impact biological activity and growth in aquatic plants and
animals. Aquatic plants and other organisms often have a preferred temperature range in which
they thrive. Temperatures that fluctuate above or below the optimal range and the optimal
magnitude and/or duration may lead to stress or mortality in these organisms. Numeric
temperature water quality standards are defined in LAC 33:IX.1113.C.4 and 1123.Table 3 (LDEQ
2016). In general, the maximum temperature criterion in freshwater systems is 32.2 °C (89.9 °F)
and the maximum criterion in estuarine and coastal waters is 35 °C (95 °F).

In Mississippi River subsegments 070301 and 070601, the maximum temperature criterion is

32 °C (about 90 °F); in subsegment 070401, the maximum criterion is 35 °C (95 °F) (see Figure
4.2-2 for locations of these subsegments). Seasonal fluctuations in water temperature are evident
with warmer temperatures during the summer months and cooler temperatures during the
winter period. For example, the monthly average Mississippi River water temperature at Belle
Chasse (subsegment 070301) ranged from 6.6 °C (43.9 °F) in January to 30 °C (86 °F) in August
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between 1977 and 2017 (see Table 4.2.1-2). LDEQ’s 2016 Water Quality Integrated Report
indicated that all 3 Mississippi River subsegments within the proposed action area meet the
temperature standards criteria.

The maximum LDEQ water quality standards for temperature in all Barataria Basin
subsegments within the proposed action area are either 32 °C or 35 °C (90 °F or 95 °F).
Aggregate average water temperatures in the Barataria Basin between 2006 and 2018 ranged
from 13 °C (55 °F) in January to 30 °C (86 °F) in July and August and do not exceed the criteria.
Cooler temperatures were evident during winter (December to February) compared to summer
months (June to September). There is a substantial range in temperature at all CRMS sites,
demonstrating the influence of regional weather patterns on water temperature in the basin. A
monthly comparison of water temperatures demonstrates consistently warmer temperatures in
the Barataria Basin when compared with the Mississippi River. Turner et al. (2017) found the
annual average temperature in the Barataria Basin at any station in his study to be 21 to 22 °C
(about 70 to 72 °F).

4.24 Dissolved Oxygen (DO)

DO is a measure of the amount of oxygen that is dissolved within the water column; DO is a
requirement for most forms of aquatic life. Water temperature and specific conductance directly
impact the DO capacity within a system. In the absence of effects from biological communities,
lower DO values are observed when water temperatures are higher and are often higher when
water temperatures are lower. Similarly, a more saline environment can result in lower DO
values, as salinity influences the solubility of oxygen in water. In addition to these physical
factors, biological processes (animal and plant respiration and organic material decomposition)
utilize DO, which can in turn reduce the DO available to sustain aquatic life. Excessive nutrient
(nitrogen and phosphorus) loads create algal blooms which in turn deplete the bottom water
DO levels due to photosynthetic processes and the decomposition of the organic material. This
creates hypoxic conditions, or “dead zones” that persist for a long time and can be detrimental
for immobile organisms, such as oysters, which are unable to retreat to areas with higher
concentrations of DO. These hypoxic events occur when DO concentrations are extremely low
(less than 2 milligrams per liter [mg/L]) (see Figure 4.2.4-1; Rabalais et al. 1995, 2002; Turner and
Rabalais 2017).
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Figure 4.2.4-1. Frequency of Mid-Summer Hypoxia (oxygen < 2 mg/L) (1985-2014) over the 70 to 90
Station Grid on the Louisiana and Texas Shelf during the summer from 1985 to 2014.

(Source: Turner and Rabalais 2017).

In the Mississippi River, DO concentrations fluctuate with temperature, with higher
concentrations when water temperatures are cooler (see Figure 4.2.4-2). An analysis of LDEQ
data showed that DO concentrations do not correlate with river flow. Average monthly DO
concentrations ranged from 5.9 mg/L (July) to 12 mg/L (January) in the Mississippi River at
Belle Chasse between 1977 and 2017. Individual sample concentrations fell below the water
quality standard of 5.0 mg/L in the summer months of July, August, and September. At the
monitoring station at West Pointe a la Hache, average monthly DO concentrations ranged from
5.9 mg/L (August) to 11 mg/L (February) between 1977 and 2017, with individual
concentrations falling below the 5.0 mg/L standard in July only.

Many of the subsegments in the Barataria Basin have site-specific seasonal standards for DO,
ranging from 2.5 mg/L to 5.0 mg/L in selected months (LAC:IX.1123.Table 3). An analysis of the
LDEQ data in the basin showed that DO average monthly concentrations ranged from 6.1 mg/L
(August) to 10 mg/L (January) between 2000 and 2017. Individual concentrations fell below 5.0
mg/L in May, June, and August (see Figure 4.2.4-2).
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Figure 4.2.4-2. Monthly DO Average Concentrations in the Mississippi River at Belle Chasse (1977-
2017) and at Select Barataria Basin Sites (2006-2018).

Starting in December 2014, LDEQ collected DO profiles within the Barataria Basin Coastal Bays
and Gulf Waters subsegment (021102_00) in order to assess the impairment status of this
subsegment, evaluate temporal data trends, and compare the Barataria Basin to neighboring
systems such as the coastal bays and Gulf waters of the Mississippi River (070601_00) and
Terrebonne Basin (120806_00, LDEQ 2016). Both the Barataria and Mississippi River
subsegments failed to meet the DO criterion of 5.0 mg/L for subsegment 021102_00, with 36.7%
and 42.7% of the values below the state standard, respectively (LDEQ 2016). LDEQ's vertical
profile data provided evidence that depressed DO values co-occurred with rapid increases in
salinity indicative of a halocline (vertical gradient in salinity). It is likely that the influence of the
Mississippi River resulted in abrupt salinity stratification and a subsequent DO decline within
the deeper (more saline) waters. Excessive nutrient loading from the Mississippi River is also
suspected as a cause of such DO declines.

425 Turbidity

Turbidity is an optical measure of the amount of suspended particles within the water column,
which can affect water clarity. A decline in water clarity due to increased turbidity reduces light
penetration within the water column, which can adversely impact primary productivity (for
example, phytoplankton production). Turbidity is primarily influenced by total suspended
solids (TSS) and colored dissolved organic material. Louisiana’s turbidity criterion (LAC
33:1X.1113.B.9) states that turbidity other than that of natural origin shall not cause substantial
visual contrast with the natural appearance of the waters of the state or impair any designated
water use, and that turbidity shall not significantly exceed background. The established
turbidity standard for the Mississippi River is 150 nephelometric turbidity units (NTU). The

January 2021 Page 88



L I~
Mid-Barataria Sediment Diversion Biological Assessment CONFLUENCE

ENVIRONMENTAL COMPANY

established turbidity standard for estuarine waterbodies is 50 NTU. In other state waters,
turbidity in NTU caused by any discharges shall be restricted to the appropriate background
value plus 10%. LDEQ has identified a number of waters in the Barataria Basin as being
impaired due to excessive turbidity.

Average monthly turbidity concentrations at the Belle Chasse station in the Mississippi River
ranged from 22 NTU in September to 84 NTU in March between 1978 and 2017. Turbidity
concentrations at Belle Chasse exhibit a positive linear correlation with flow. At West Pointe a la
Hache, average turbidity concentrations ranged from 12 NTU in September to 70 NTU in
February between 1971 and 1998.

In the Barataria Basin, the average monthly turbidity concentrations over the period of 2000 to
2017 ranged from 10 NTU in August to 40 NTU in January. Average turbidity concentrations
are lower in the summer and fall (July - October) than at other times of the year. Comparatively,
the Mississippi River typically has higher turbidity concentrations than the Barataria Basin.

4.3  Sediment Quality

4.3.1 Mississippi River

The Mississippi River carries dissolved and suspended contaminants and bacteria that originate
from a variety of municipal, agricultural, and industrial sources. The distribution of
contaminants along the Mississippi River depends on the nature and location of their sources
and the degree of wastewater treatment and organic contaminants such as polychlorinated
biphenyls (PCBs) and inorganic contaminants such as lead, which are more likely to adhere to
sediment particles than to remain in the dissolved phase (Meade 1995). The USGS summary of
contaminant levels in the Mississippi River for the period 1987 to 1992 (Meade 1995) found that
contaminant concentrations in suspended and bed sediments decreased from the northern to
the southern regions of the drainage basin as a result of dilution with uncontaminated
materials, evaporative losses, losses due to dissolution in water, chemical and microbial
breakdown, and the geographic distribution of chemical discharges. Metals naturally occur in
sediments; the highest concentrations of contaminant metals are mostly found in coastal areas
close to human activities that release such metals (Kenicutt 2017).

In support of federal dredging projects performed for navigation channel maintenance,
Mississippi River sediment quality is periodically assessed in various locations from Baton
Rouge to Head of Passes (RM 0.0) to determine the presence of contaminants in river sediment
and the potential for contaminant release at dredged material disposal areas (which are often in
offshore locations). Periodic maintenance dredging, as frequent as once a year in some
locations, is performed with hopper and cutterhead dredges. The CEMVN is responsible for
evaluating the proposed discharge of dredged material, and the testing procedures are
performed according to the Regional Implementation Agreement (RIA) for Evaluating Dredged
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Material Proposed for Ocean Disposal Off the Louisiana Coast (1992) as well as current national
guidance jointly developed by USEPA and USACE.

The RIA provides a list of potential contaminants of concern (COCs) to be included in the
chemical analyses, which include USEPA Priority Pollutants. COCs typically analyzed include
metals, polycyclic aromatic hydrocarbons (PAHs), pesticides, organonitrogen compounds,
chlorinated hydrocarbons including but not limited to PCBs, total organic carbon (TOC), and
ammonia. Tests for physical parameters include percent solids/total solids and grain size
analysis. The chemical analyses of the channel sediment and elutriate samples indicate any
expected release of potential toxins from the sediment into the water column. The suspended
particulate phase bioassays are designed to determine the potential impact to sensitive water
column organisms from dredging and ocean placement. The solid phase bioassays are designed
to determine the potential impact of the placement of the dredged material on designated
sensitive marine organisms living on the bottom of the Gulf of Mexico. The bioaccumulation
studies are designed to indicate any uptake of potential toxins by sensitive benthic, or bottom
crawling organisms. Physical analysis of the dredged material provides general information on
the physical characteristics of the dredged material and can assist in assessing the impact of
disposal on the benthic environment and the water column at the disposal site.

The following sediment quality evaluations were performed in support of federal navigation
channel maintenance projects; they provide information on the general conditions of sediment
quality in the Mississippi River in proximity to the proposed Project intake structure:

= Mississippi River-Southwest Pass Louisiana Contaminant Assessment (CEMVN 2007);
* Contaminant Assessment Mississippi River, Baton Rouge to the Gulf of Mexico,
Louisiana Southwest Pass (CEMVN 2009);
* Contaminant Assessment Mississippi River-Southwest Pass Louisiana (CEMVN 2011);
* Mississippi River, Baton Rouge to the Gulf of Mexico, Louisiana Navigation Project
Southwest Pass Ocean Dumping Evaluation (CEMVN 2016); and
= Evaluation of Dredged Material Collected from the Deep-Draft Crossings of the
Mississippi River (CEMVN 2017).
Individual COCs analyzed for each of the assessments are provided in Table 4.3.1-1. The
assessments performed in 2007, 2011, and 2016 evaluated chemical, physical, and biological test
data for the following media: water, sediment, elutriate, and tissue (bioaccumulation testing).
The 2009 and 2017 assessments included chemical and physical analyses only.
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Table 4.3.1-1 Parameters for Dredge Sediment Quality Evaluations: USEPA Priority Pollutants,
Contaminants of Concern (COC), and Conventional Parameters

Metals and Cyanide LPAH and HPAH Compounds Pesticides

Antimony (Total) Acenaphthene® Aldrine

Arsenic (Total) ¢ Acenaphthylene® Alpha-BHC¢

Beryllium (Total)© Anthracene® Beta-BHC®

Cadmium (Total) ¢ Fluorene® Gamma-BHC (Lindane) ¢

Chromium (Total) ¢ Naphthalene® Delta-BHC e

Chromium (+3)¢ Phenanthrene P Chlordane

Chromium (+6) ¢ Benzo(a)anthracene® 44-DDD¢

Copper (Total)c Benzo(a)pyrene® 4,4-DDE¢

Cyanide (Total) © Benzo(ghi)perylene® 4,4-DDTe

Lead (Total) © Benzo(b & kjfluoranthene P Dieldrin®

Mercury (Total) ® Chrysene® Alpha-endosulfan ¢

Nickel (Total)® Dibenzo (a,h) anthracene® Beta-endosulfan ©

Selenium (Total) Fluoranthene® Endosulfan sulfate ¢

Silver (Total) ¢ Indeno (1,2,3-cd) pyrene® Endrin¢

Thallium (Total) ¢ Pyrene® Endrin aldehyde ¢

Zinc (Total) ¢ 2-Methylnaphthalene @ Heptachlor¢

Vanadium (Total) Heptachlor epoxide ¢
Chlorinated Hydrocarbons Toxaphene ¢

Conventional Parameters 1,2-Dichlorobenzene ¢

Total Organic Carbon¢ 1,3-Dichlorobenzene © PCBs

Total Petroleum Hydrocarbons 1,4-Dichlorobenzene © Total PCBs®

Ammoniant 2-Chloronapthalene ¢ PCB-1242b

Percent Solids/Total Solids® Hexachlorobenzene ¢ PCB-1254b

Oil&Grease? Hexachlorobutadiene ¢ PCB-1221b

Organic Compounds Hexachlorocyclopentadiene © PCB-1232°

Phenols/Substituted Phenols ¢ Hexachloroethane ¢ PCB-1248°

2-Chlorophenol ¢ 1,2,4-Trichlorobenzene ¢ PCB-1260"

2,4-Dichlorophenol PCB-1016"

2,4-Dimethylphenol ¢

Phthalate Esters

4,6-Dinitro-o-Cresol ¢

Bis(2-ethylhexyl) phthalate ¢

Organonitrogen Compounds

2,4-Dinitrophenol ¢

Butyl benzyl phthalate

Benzidine ¢

2-Nitrophenol ¢

Diethyl Phthalate

3,3'-Dichlorobenzidine ¢

4-Nitrophenol

Dimethy! Phthalate ¢

2,4-Dinitrotoluene ¢

p-Chloro-m-Cresol ¢

Di-n-Butyl Phthalate

2,6-Dinitrotoluene ¢

Pentachlorophenol ¢

Di-n-octyl Phthalate

1,2-Diphenylhydrazine ©

Phenol ¢

Nitrobenzene ¢

2,4 ,6-Trichlorophenol ¢

Halogenated Ethers

N-nitrosodimethylamine ¢

Bis(2-chloroethoxy) methane ¢

N-nitrosodi-n-propylamine ¢

Miscellaneous

Bis(2-chloroethyl) ether ¢

N-nitrosodiphenylamine ¢

Isophorone ©

Bis(2-chloroisopropyl) ether ¢

4-Bromophenyl phenyl ether¢

4-Chlorophenyl phenyl ether¢

b - Parameters analyzed in all 5 assessments; ¢ - Parameters analyzed only in 2007, 2011, 2016, and 2017;
d - Parameters analyzed only in 2009 assessment
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In the 2007 assessment, organic compounds, pesticides, and PCBs were not detected, and all
metals detected in water and elutriate samples were less than the USEPA Water Quality Criteria
(WQC) and state Water Quality Standards (WQS). All metals detected in sediment samples
were less than the NOAA Effects Range Low (ERL) standards. The ERL standard is the
concentration of a chemical in sediments that resulted in biological effects approximately 10% of
the time based on the literature (Kenicutt 2017). Although there was potential for
bioaccumulation shown for 1 metal analyte by 1 organism at 1 sampling station, no definitive
ecological effects were determined. Thallium was detected in 1 water sample and in most
sediment samples, but this contaminant does not have a WQC or WQS for water samples and
does not have a NOAA ERL.

In the 2009 assessment, lead, nickel, and vanadium were detected in water, elutriate, and
sediment samples. All lead and nickel concentrations were less than the respective WQC and
WQS, but vanadium does not have WQC or WQS. Organic COCs were not detected in water
and elutriate samples, but fluoranthene, pyrene, and oil and grease were detected in sediment
samples. Fluoranthene and pyrene were only detected in 2 sediment samples, and
concentrations were less than the NOAA ERL. Oil and grease does not have a NOAA ERL for
sediments.

In the 2011 assessment, copper concentrations exceeded WQS values in 4 out of 9 channel
samples and exceeded WQC values in 2 out of 9 channel samples. One elutriate sample
exceeded the WQC value for ammonia. All metal concentrations in sediment samples were less
than their respective NOAA ERL values. Thallium and selenium do not have NOAA ERL
values, but were detected in sediment samples in very low concentrations. Except for
acenaphthene and fluorine in 1 sediment sample, all organic compounds detected in sediment
samples were less than the NOAA ERL values; acenaphthene and fluorene were not detected in
the other 9 channel sediment samples. Benzo(b)fluoranthene and benzo(k)fluoranthene were
also detected in several sediment samples; however, a NOAA ERL is not provided for the fore-
mentioned PAHs. Benzo(b)fluoranthene was detected in 5 out of the 9 channel sediment
samples, and benzo(k)fluoranthene was detected 2 of the 9 channel sediment samples.

In the 2016 assessment, besides copper and silver, all metals detected in water and elutriate
samples were less than the WQC. Organic COCs were not detected in water or elutriate channel
samples. The concentration of silver detected in dredging elutriates exceeded the regulatory
WQC but was less than concentrations observed in ambient Ocean Dredged Material Disposal
Site (ODMDS) waters. The CEMVN recommended a follow-up analysis for copper and silver to
determine if elevated concentrations of copper were anomalous to this evaluation or related to
high river stage. Ammonia was detected in dredging elutriates at concentrations greater than
WQC. All detected metals, PAHs, and pesticides (DDT only) were less than NOAA ERL values
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except for 4,4’-DDT. All concentrations for 4,4’-DDT were less than the NOAA Effects Range-
Median (ERM) standard.

In the 2017 assessment, antimony, arsenic, chromium, copper, nickel, selenium, and zinc were
detected in all liquid samples. Lead, silver, and mercury were detected but less frequently than
the fore-mentioned contaminants, and at concentrations near analytical detection limits. Nearly
all metals were detected at concentrations below their respective WQC or WQS, with the
exception of zinc. The pesticides Aldrin, Endrin ketone, and alpha-BHC were detected in liquid
samples collected at 2 sites. All pesticide detects were at parts per trillion concentrations, and
the fore-mentioned Aldrin detect was several orders of magnitude below the WQC. No other
organic pollutants were detected in the liquid fraction of the dredged material.

The metals arsenic, beryllium, cadmium, chromium, copper, lead, nickel, selenium, thallium,
and zinc were detected in sediment samples from all sites. Mercury and silver were observed
less frequently in sediments, and at concentrations at or near analytical detection limits. All
detected metals in sediments were at concentrations below NOAA’s Threshold Effect Level
(TEL) screening values for freshwater sediments. Note that NOAA TEL values are less than
NOAA ERL values and that freshwater TELs are less than marine TELs. The PAHs naphthalene,
acenaphthylene, benzo(a)pyrene, and PCB-1248 were detected in sediments collected at
individual sites, but the concentration of all PAHs and PCBs detected in sediment samples were
less than available TELs. Low concentrations of chlordane pesticides were detected in sediments
collected at several sites. The pesticides 4,4 -DDD and 4,4"-DDE were detected at low
concentration at several sites, but were present in concentrations less than available TELs.

In addition to the federal studies, CPRA conducted sediment sampling in the Mississippi River
in 2009 in support of the Bayou Dupont marsh restoration project. River bottom sediments were
sampled from the borrow area north of Myrle Grove and from reference area near New
Orleans, as well as from the placement area which is located in the Project area. The Sediment
Testing of Dredging Material Proposed for the Mississippi River Sediment Delivery System-
Bayou Dupont (BA-39) Project report (CPRA 2009) was reviewed. Sediment samples were
analyzed for grain size, polycyclic aromatic hydrocarbons (PAHs), PCBs, metals (lead, nickel,
mercury and vanadium), total petroleum hydrocarbons (TPH), total organic carbon, and oil and
grease. Solid phase bioassay/benthic toxicity tests were also conducted on sediments from the
borrow, reference and placement areas. The study concluded that fluorene,
dibenzo(a)anthracene (a PAH), and total PAHs exceeded Screening Quick Reference Tables
(SQuiRTs) concentrations protective of marine life; however, the bioassay results determined
that there was no significant difference between mortality to organisms exposed to the borrow
and fill area sediments and those exposed to the reference sediment. Therefore, the dredged
material is predicted not to be acutely toxic to benthic organisms.
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Although the above sediment assessments do not provide sediment quality data for sediments
that would necessarily be transported to the Barataria Basin via the proposed Project diversion
structure, the reports document general conditions of sediment quality in the Mississippi River
close to the proposed Project intake structure, both north and south. The above reports
concluded that the Mississippi River sediments evaluated are free from COCs at concentrations
that would result in detrimental impacts from placement of dredged sediments in either the
Mississippi River, Barataria Basin, or associated ODMDS. The consistency in these findings
provide some indication of the capacity of the Mississippi River to dilute both dissolved
contamination and contamination bound to sediments. With the exception of the Bayou Dupont
study, interpretation of the conclusions of the above reports is limited, however, because the
reports draw conclusions for the specific disposal of sediments into either the Mississippi River
or an ODMDS where currents (including littoral currents at ODMDS), waves, and tides can
rework and/or transport disposed sediments and potentially aid in contaminant dilution.
Additionally, conclusions of the above reports consider dilution models that would likely
require modification to be applicable to the Project outfall area. The Project is designed to
deliver sediments to an area for deposition which has lower water energy conditions than the
Mississippi River or an ODMDS and likely a significantly lower dilution potential. The Bayou
Dupont study evaluated the placement of Mississippi River sediment dredged immediately
upriver of the Project and placed into the eastern Barataria Basin in the Project area. Although
some COCs were detected in the River sediments, the study concluded that the sediments
would not be acutely toxic to benthic organisms. Mississippi River sediment quality is
dependent upon occurrence and conditions of point source and nonpoint source pollution, and
is subject to significant change over time. Nonetheless, these assessments provide a snapshot of
the types and concentrations of COCs known to be present in Mississippi River sediments.

4.3.2 Barataria Basin

As part of a larger review of sediment quality data in the Northern Gulf of Mexico and adjacent
national estuaries, Kennicutt (2017) reviewed sediment contamination data collected from 2000
to 2001 in order to rate Gulf and estuarine sediments using a sediment quality index. The index
was a composite indicator based on sediment toxicity, contaminants, and TOC content. Index
ratings of sediment contaminants were defined as good if no sampled contaminants at any
sample sites exceeded NOAA effects range median (ERM) values and fewer than 5 NOAA ERL
values were exceeded; fair if 5 or more ERL values were exceeded; and poor (red) if 1 or more
ERM values were exceeded. ERM value is the concentration of a chemical in sediments that
resulted in biological effects approximately 50% of the time based on the literature. As stated
earlier, the ERL value is the concentration of a chemical in sediments that resulted in biological
effects approximately 10% of the time based on the literature (Kenicutt 2017).

Using this index, the Barataria-Terrebonne Estuarine Complex, of which the proposed action
area is a part, was rated as good, with 8% of the estuarine area rated as poor. Sediment
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contaminant content in the estuarine complex was rated good overall, with 4% of the area rated
poor (Figure 4.3.2-1). Kenicutt (2017) rated 2 locations in the complex as poor mostly because of
localized, elevated TOC concentrations, and rated all sediment ratings within the action area as

good.

4

Site Criteria: Number and condition of

component indicators Mi:f/ing Poor

@ Good = None are poor and sediment 12%
contaminants is good

© Fair = None are poor, and sediment
contaminants is fair

@® Poor =1 or more are poor
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Figure 4.3.2-1. Sediment Quality Index Ratings for Barataria-Terrebone Estuarine Complex (Source:
Kenicutt 2017)

Federal navigation maintenance/dredging projects performed on the Barataria Bay Waterway
provide additional sediment quality data within the action area outside of the Mississippi River.
The Barataria Bay Waterway runs from Bayou Villars, near Jean Lafitte, to Grand Isle, entering
Barataria Bay approximately 11.2 km (7 miles) south of the proposed Project outfall area.
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Historically, sediments generated in the construction and maintenance of the waterway have
been disposed of in open water areas adjacent to the channel, wetland development disposal
areas, upland confined disposal areas or beneficial use sites along east and west banks of the
waterway, and sites such as the Barataria Bay Waterway ODMDS (bar channel) (CEMVN
2017c). Additional sediment quality data within the proposed action area has been generated in
support of the Fifi Island beneficial use/wetlands creation project near Grand Isle (Russo et al.
2014) and through evaluation of impacts from the DWH oil spill to the Barataria Bay Waterway
(CEMVN 2010).

The Barataria Bay Waterway ODMDS Site Management Plan (CEMVN 1998) discusses historic
sediment quality trends for the bar channel (mile 0 to mile -3.8). The plan states that sediments
sampled in 1991 and 1994 were of sufficient quality for disposal at the ODMDS. Sediment
sampling was performed in 2002 in support of the Fifi wetlands creation/maintenance dredging
project; the sampling on the Bayou Rigaud (north of Grand Isle) portion of the Barataria Bay
Waterway revealed that only ammonia was present at levels requiring action; the beneficial
use/wetlands creation project was installed to use the dredge sediments in a beneficial way that

would also result in mitigation of ammonia.

The bar channel reach of the Barataria Bay Waterway was evaluated for impacts from the DWH
oil spill in 2010. Analytes indicative of oil contamination were present in shoal material only in
trace amounts, and at concentrations that are not expected to adversely impact benthic
organisms. The CEMVN concluded that additional biological effects-based testing was not
warranted and special management of dredged material was not required for channel
maintenance. The majority of the length of the bar channel contains a high percentage of clay
and silt; ODMDS surface sediments consist of sand (CEMVN 1980). Interpretation of this data
for documentation of sediment quality within the Project outfall area is subject to limitations.
The Barataria Bay Waterway bar channel and ODMDS are about 38.6 km (24 miles)
south/southeast from the Project’s outfall area, and Barataria Bay Waterway sediment quality is
documented for in-channel sediments. Navigation channel sediment sources and depositional
environment(s) vary from those existing in the vicinity of Project features.

The Sediment Testing of Dredging Material Proposed for the Mississippi River Sediment
Delivery System-Bayou Dupont (BA-39) Project evaluated sediment in the marsh creation
placement area in the eastern Barataira Basin near the Project oufall. Sediments sampled from
the placement area contained naphthalene in excess of SQuiRTs concentrations protective of
marine life, as well as detectable concentrations of PAHSs, lead, nickel, vanadium, and TPH. As
previously noted, there was no significant difference in mortality to benthic organisms exposed
to the fill area sediments and those exposed to the reference and borrow sediments.
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4.4 Historical and Existing Wetland Habitat and Deltaic Processes in Barataria
Basin

4.41 Coastal Zone

The Coastal Zone Management Act (CZMA) calls for the effective management, beneficial use,
protection, and development of the nation’s coastal zone and promotes active state involvement
in achieving those goals. To reach those goals, the CZMA requires participating states to
develop management programs that demonstrate how those states will meet their obligations
and responsibilities in managing their coastal areas. In Louisiana, the Louisiana Department of
Natural Resources (LDNR) Office of Coastal Management (OCM) administers the Coastal Zone
Management Program (LDNR 2017a). The inland boundary of the Louisiana Coastal Zone was
most recently delineated in the 2012 Regular Session of the Louisiana Legislature with the
passage of House Bill 656 (Act 588) and consists of all or part of 20 coastal parishes. The
proposed action area is located entirely within the 2012 Louisiana Coastal Zone (LDNR 2017b).

4.4.2 Watershed Characterization

The action area is defined by the boundaries of the Barataria Basin and the Lower Mississippi
River watersheds identified by USGS as the East Central Louisiana and Lower Mississippi River
Hydrologic Units (HUCs; HUC 08090301 and 08090100, respectively) (USGS 2017) (see Figure
4.4.2-1). The majority of the Barataria Basin consists of low-relief coastal bays, lakes, and deltaic
marshes between Bayou Lafourche and the Mississippi River within the East Central Louisiana
watershed. Surface waters in the East Central Louisiana watershed are largely influenced by
estuarine and oceanic waters of the Gulf of Mexico. The flow of fresh surface water into the
Barataria Basin has been reduced due to the construction and maintenance of flood control
levees along the Mississippi River and other modifications explained in Section 4.4.1 above. At
present, diversion projects introduce a small amount of water into the basin from the
Mississippi River.

The lower Mississippi River watershed above Venice consists only of the river channel and the
adjacent levees. Below Venice, the watershed widens to include the coastal bays, passes, levees,
and deltaic marshes of the river delta, which still receives the flow of fresh surface water from
the Mississippi River. Some portions of the flow of the Mississippi River within the Birdfoot
Delta have been diverted for marsh creation and restoration projects. Surface water flow in the
lower Mississippi River watershed is generally dominated by the Mississippi River itself except
during very low river flows, during which time it is influenced more by estuarine and oceanic
waters of the Gulf (Wells 1980). Each of these HUCs is further subdivided by the USGS into
finer sub-basins, as depicted in Figure 4.4.2-1.
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Figure 4.4.2-1. Map of HUC8- and HUC12-level basins and Sub-Basins within the Action Area

4.4.3 Waterbodies in the Action Area

The Barataria Basin is delineated by the natural levees that were formed by Bayou Lafourche
and the Mississippi River. A chain of barrier islands separates the basin from the Gulf of
Mexico. In the northern half of the basin several large lakes occupy the lower lying areas
approximately halfway between the ridges. The southern half of the basin consists of tidally
influenced marshes connected to a large bay system behind the barrier islands.

Waterbodies within the Barataria Basin include numerous lakes (Lac des Allemands; Lakes
Boeuf, Cataouatche, Salvadore, and Little Lake), Caminada Bay, and Barataria Bay (see Figure
4.1-1). In addition, the USACE maintains major navigation channels in the proposed action area.
These include the Mississippi River, the GIWW, the Barataria Bay Waterway, and Bayou.

4.4.4 Hydrology and Hydrodynamics

Historical Context

The Mississippi is a massive river system, draining over 768 million acres covering parts of 31
states and 2 Canadian Provinces (Alexander et al. 2012). The Barataria Basin was an active
sublobe of the St. Bernard delta complex and lies between the natural levees that were formed
by Bayou Lafourche and Bayou des Familles (Frazier 1967, LDWF 2015). The basin was
supplied with fresh water, sediment, and nutrients from the Mississippi River, through both
direct connection to the river and seasonal overbank flooding. The primary connection between
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the Barataria Basin and the Mississippi River —Bayou Lafourche —was closed off in 1904 when a
dam was built across the head of Bayou Lafourche in Donaldsonville, cutting off all flow from
the Mississippi River (van Heerden et al. 1996). Continued channelization of the main channel
of the Mississippi River and increasing levee heights during the 1930s and 1940s further isolated
the Barataria Basin from fresh water and sediment carried by floodwaters that historically
overflowed into the wetlands (Alexander et al. 2012, Conner and Day 1987).

Bathymetry

Elevation data for dry land is termed topography and for land below the water surface is
termed bathymetry. Figure 4.4.4-1 shows the bathymetry of Barataria Basin developed for the
current hydrodynamic model known as the Delft model version 2 (Liang et al. 2016). Elevations
in the area are highest along the Mississippi River levee and lowest in navigation channels.

Depth (feet)
Max
10.0
9.48
8.96
8.44
7.92

Delft Model

o Version 2
6.36 3

5.94
5.32
4.80
4.28
3.76
3.24
2:72
2.20
1.58
1.16
0.54
0.12
-0.40
-0.93
-1.44
-1.96
-2.48
-3.00
Min

Figure 4.4.4-1. Barataria Basin Model Grid Bathymetry from the Delft Model Version 3.
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Figure is adapted from Liang et al. 2016 which used white boxes to demonstrate improved bathymetry in regions.
The black arrow marks the approximate location of the proposed Project diversion structure. The color red indicates
the deepest areas and blue indicates the highest elevations. Negative numbers in dark blue indicate land above
mean water level.
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Elevations in Lac des Allemands, which covers about 4,856 hectares (12,000 acres), range from -
1.8 meters to 3.0 meters MHHW (-6 feet to -10 feet) (Figure 4.4.4-1, Meselhe et al. 2015). The 2
primary waterbodies in the center of the basin are the 6,070 hectare (15,000-acre) Lake Salvador
and 3,237 hectares (8,000-acre) Lake Cataouatche (Figure 4.4.4-1). The latter is the receiving
body for the Davis Pond Freshwater Diversion Project outfall. Bed elevations for both lakes also
range from approximately -1.8 meters to -3.0 meters (-6 to -10 feet) (Meselhe et al. 2015).

Extending south from the GIWW to the Gulf of Mexico, the Barataria Basin contains numerous
bayous and open water. The largest areas of open water are Little Lake and Barataria Bay. From
Lake Salvador, water flows through Bayous Perot and Rigolettes into Little Lake and then into
Barataria Bay. Elevations of Little Lake and Barataria Bay are approximately -0.9 meters to -1.8
meters (-3 to -6 feet), with Bayou St. Denis and Grand Bayou with areas at -6.4 meters (-21 feet)
(OCS 2017). The Barataria Bay Waterway runs between The Pen and Bayou Rigolettes, past
Little Lake, and through Barataria Bay (Figure 4.4.4-1). It is a major conveyance channel and acts
as a conduit for saltwater intrusion. Survey cross-sections conducted in 2011 showed that most
of the land elevations in this region were about 0.3 meters to 0.6 meters (1 foot to 2 feet) (Baker
Smith 2011). The deepest portions of the Barataria Basin are at the passes between the barrier
islands separating Barataria Bay from the Gulf of Mexico. Barataria Pass, between Grand Isle
and Grand Terre Island as shown in the NOAA chart 11358, has depths over 24.4 meters (80
feet) (OCS 2017). Other passes, like Caminada Pass and Quatre Bayou Pass, have depths near
6.1 meters (20 feet).

4.4.5 Water Levels

Water levels in the Barataria Basin are influenced by tides from the Gulf of Mexico, wind, and
rainfall. A high wind event at Grand Isle on June 21, 2017 increased water surface elevation by
almost 0.6 meters (2 feet), as shown in Figure 4.4.5-1. This wind effect has been documented
throughout the Louisiana coast (for example, Moeller 1993, Walker 2001, and Li et al. 2010), and
occurs primarily when winds are blowing from the south or southeast as they “stack up” water
in the bay. Northerly or westerly winds have the opposite effect and lower water levels in the
Barataria Basin by effectively pushing water out of the basin towards the Gulf.
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Figure 4.4.5-1. Water Level and Wind Speed at the Grand Isle, LA, Station.

USGS gages and CRMS stations throughout the Barataria Basin report daily or hourly water levels, most of
which are referenced to the NAVD88 datum (USGS 2017, CPRA 2017). As shown in Table 4.4.6-1,
average water levels within Barataria Basin are generally about 1 foot.

44.6 Tides, Currents, and Flow

Tides

Tides are the cyclical rising and falling of water levels driven primarily by gravitational forces
from the sun and moon. The tide is diurnal in the Barataria Basin. The tidal signal in the
Barataria Basin is most pronounced near the Gulf of Mexico and less pronounced farther north.
The tidal signal also propagates up the Mississippi River, where the tidal range is often around
1 foot or more at Belle Chasse. A comparison of the mean tidal ranges at the NOAA Grand Isle
station (8761724), the Hackberry Bay station near the center of the basin (8761819), and the
Laffite station near the GIWW (8761899) demonstrates the decrease in tidal ranges farther into
the basin (see Table 4.4.6-1).
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Table 4.4.6-1  Typical Water Levels within Barataria Basin
Avg Max Min

Rt Station Name Water Water  Water
Number
Level Level Level
NOAA 8761724 Grand Isle LA Local 6.61 ft - - 1.04 ft
NOAA 8761819 | Texaco Dock, Hackberry Bay | Local 3.44 ft - - 0.89 ft
NOAA 8761899 Lafitte, Barataria Waterway Local 3.21 ft - - 0.32 ft

USGS 73802516 | Barataria Pass at Grand Isle | NAVD88 | 0.79ft | 1.471ft | 0.06 fta -

USGS 7380330 | Bayou Perot at Point Legard | NAVD88 | 1.24ft | 1.54fta | 0.95ft -

L. Cataouatche at Whiskey

USGS | 2.951E+12 NAVD88 | 1.171ft | 1.37fta | 0.99fta -

Canal
CRMS 176 - NAVD88 | 0.36ft | 2.94ft | -240f1t -
CRMS 276 - NAVD88 | 0.68ft | 3.39ft | -0.111t -
CRMS 3617 - NAVD88 | 0.55ft | 3.08ft | -1.25ft -
CRMS 181 - NAVD88 | 0.31ft | 266ft | -1.57ft -
CRMS 3136 - NAVD88 | 0.64ft | 230ft | -0.93ft -

Source: CPRA 2017

a- Average, minimum, and maximum water levels estimated for CRMS and USGS stations for all available
data during the period of record. Note that the period of record varies by station, with start years ranging from
2000 to 2012.

NAVD88 - North American Vertical Datum 1988

Currents

Currents within the Barataria Basin are generally characterized by fresh water flowing from Lac
des Allemands and the Davis Pond Freshwater Diversion Project south towards the Gulf of
Mexico, and saltwater driven northward by tides from the Gulf into Barataria Bay. The
Atchafalaya River flow also strongly influences the region via the GIWW, which intersects Lake
Salvador and Bayou Perot. The tidal signal in the Gulf generally acts as a wave sweeping
counterclockwise (Guillon et al. 2010) and can be observed from data from NOAA stations
about 64.4 km (40 miles) apart: the Grand Isle station and the Pilots Station East, Southwest Pass
(CO-OPS 2017) station. Figure 4.4.6-1 shows the tidal signal at both stations in June 2017. The
high tide reaches Southwest Pass 1 hour to 2 hours before it reaches Grand Isle. This phasing
difference combined with the narrow openings between the barrier islands can induce local
variations in circulation as the tide propagates through the passes. Throughout the rest of the
basin, currents are more complicated and influenced by a variety of local factors. Wind-forced
fluctuations in the currents also commonly recur on 3- to 10-day timescales from about October
through April in Barataria Basin.
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Observed Tides at Southwest Pass and Grand Isle
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Figure 4.4.6-1. Observed Water Levels at NOAA Stations at Southwest Pass (8760922) and Grand
Isle (8761724). (Source: CO-OPS 2017).

Flow

The present-day Barataria Basin receives fresh water mainly through rainfall and the Davis
Pond Freshwater Diversion Project (LDWF 2015). Due to the hydrologic modifications in and
adjacent to the Mississippi River, most of the Mississippi River fresh water, nutrient, and
suspended sediment loads are discharged into the Gulf of Mexico and off the continental shelf
in a plume. There is currently very little freshwater influence from the Mississippi River plume
to the Barataria Basin, except when river stages are high, winds are blowing from the
southwest, and the long shore current cycles the western part of the plume around to the barrier
islands (Schiller et al. 2011).

The Mississippi River plume is the largest source of fine sediment and nutrients, as well as
freshwater and saltwater mixing in the northern Gulf of Mexico. Satellite data have shown that
the size of the plume ranges from 450 square km to 7,700 square km (174 square miles to 2,973
square miles), with the size depending on the magnitude of river discharge (Walker and Rouse
1993). While the nutrient-rich waters of the plume fuel food web and fishery production in the
northern Gulf, they also lead to over-eutrophication and hypoxic bottom waters west of the
Mississippi River Birdfoot Delta (Rabalais et al. 2007).

In the drier, upper reaches of the basin, rainfall flows as sheetflow (shallow overland flow) to
small streams and bayous, then to Lac des Allemands, and eventually to Lake Salvador and
Barataria Bay. Storms and associated rainfall and wind events impact circulation within the
basin. Increased rainfall at the upper basin can raise local water levels and produce faster-
moving streams with greater flows. Increased water levels in the upper basin set up a north—
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south flow that pushes fresh water out towards the Gulf. An onshore wind can “pile up” water
in the basin, increasing water levels and flooding the marshes. An offshore wind can push
water out of the basin, draining the marshes. Local wind effects can produce local cells of
circulation based on water level differences and flows induced by wind drag (Reed 1995).

Water flow in the Mississippi River is subject to similar atmospheric factors. The Mississippi
River extends over 3,700 km (2,300 miles) and includes more than 20 locks and dams. The
southern 1,770 km (1,100 miles) of the river are free flowing, with no locks or dams. Several
major tributaries, such as the Ohio and Tennessee rivers, add to the river flow. Farther
downstream at the Old River Control Structure in Vidalia, Louisiana, flow from the Red and
Mississippi rivers is diverted down the Atchafalaya River. During periods of extremely high
flow, water may also be released through the Morganza and Bonnet Carre spillways.

The Davis Pond Freshwater Diversion Project, opened in 2002, operates intermittently to divert
up to 10,000 cfs from the Mississippi River into Lake Cataouatche at the head of the Barataria
Basin (CPRA 2016). The Project is operated to maintain seasonal average salinities at established
gages in the basin. A small portion of Mississippi River water is diverted within the Birdfoot
Delta by uncontrolled river diversion projects for marsh creation and restoration, such as the
West Bay Sediment Diversion and the Delta Wide Crevasses Project.

During low-flow periods in the Mississippi River, the tidal signal from the Gulf is evident in the
river up to New Orleans at RM 102.8 above Head of Passes (AHP) and as far north as the
Bonnet Carre Spillway at RM 126.9 AHP. During low-flow periods, the tidal range at the Belle
Chasse station at RM 76 AHP is 1.0 foot or more.

The USACE Tarbert Landing gage, immediately downriver from the Old River Control
Structure and at RM 306 AHP, has a flow record dating back to 1930. Here, the Mississippi
River flows exhibit an annual cyclical pattern, with an average peak flow of nearly 800,000 cfs in
April and a minimum of 200,000 cfs in September. The maximum and minimum observed flows
are over 1.6 million cfs and 100,000 cfs, respectively (see Figure 4.4.6-2). Local weather patterns,
such as high winds, also affect water stages in the Mississippi River.
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Figure 4.4.6-2. Mississippi River Flow at the Tarbert Landing Gage

The salt water in the Gulf of Mexico is denser than the fresh water flowing in the Mississippi
River. During low-flow periods, the Gulf’s salt water migrates upstream along the bottom of the
river underneath less dense fresh water. This poses risks for municipal water intakes along the
lower Mississippi River. As a mitigation measure for deepening the river channel to 13.7 meters
(45 feet), during extreme low water conditions, the USACE constructs a temporary sand sill
(called a saltwater sill) at RM 65 AHP to block the wedge from migrating upriver. Since
deepening the channel to 13.7 meters (45 feet), a sand sill has been constructed 3 times (1988,
1999, and 2012) in order to mitigate for the increased duration and extent of saltwater intrusion
above RM 64 AHP (USACE 2018a).

447 Sediment Transport

Historical Context

The amount of sediment carried down the Mississippi River has decreased significantly in the
past 100 years due to a variety of factors including sediment capture at upstream dams, river
bank revetments to control erosion, the construction of the levees following the 1927 flood, and
soil-conservation programs (Thorne et al. 2008). The river historically carried over 400 million
tons of sediment annually, but the annual sediment load has decreased by more than 50% since
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the early 1900s (Keown et al. 1986, Milliman and Syvitski 1992, Alexander et al. 2012). The
present Mississippi-Atchafalaya combined sediment load is approximately 190 million tons per
year. Currently, the sediment load is either trapped in the river basin by existing dams, settles
out in the navigation channel, or is discharged into the Gulf of Mexico. Navigation channels,
such as jetties, are maintained within the Birdfoot Delta to move the remaining river sediment
into the Gulf of Mexico. Below the Atchafalaya diversion, the amount of sediment transported
by the main channel of the Mississippi River is presently estimated as 124 million tons per year
(Horowitz et al. 2001, Horowitz 2006). With the virtual elimination of overbank floodplain
deposition, coastal wetlands are not receiving enough sediment to offset erosion and
subsidence.

Existing Conditions

The total sediment load of the Mississippi River is composed of finer-grained silt and clay
particles (suspended load) higher in the water column, and heavier coarse-grained sand nearer
the bottom of the water column (bed load). Figure 4.4.7-1 shows the annual concentration of
fine-grained, coarse-grained, and TSS from 1959 to 2005 at the Tarbert Landing gage. Fine-
grained sediments are defined as those with grain sizes of 63 microns or smaller, and coarse-
grained sediments are those with grain sizes larger than 63 microns (Thorne et al. 2008). Trend
lines shown in Figure 4.4.7-1 show that the concentration of total suspended solids has
decreased over this time period. A long-term decline in sediment transport in the river during
the 19th and late-20th centuries was identified by Thorne et al. (2008), who also suggested some
caution in using this estimate given large gaps in the available data, uncertainties associated
with early measurements of sediment load, and other factors.

Seasonal variations in flow discharge are evident at the Tarbert Landing gage (see Table 4.4.7-2
for seasonal flow exceedance curves at the landing for 1963 to 2005). The highest flows occur
during winter and spring. As noted by Thorne et al. (2008) and shown in Figure 4.4.7-2, as a
general rule, discharge is about twice as high during periods of peak flow during the spring
than low flow, which typically occurs in the fall. Discharge is, however, highly variable in any
season. Flow discharge is expected to influence sediment transport and delivery rates.
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Figure 4.4.7-1. Tarbert Landing Annual Total (blue), Fine (red) and Coarse (green) Sediment
Concentrations from 1959 to 2005
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Figure 4.4.7-2. Seasonal Flow Duration Curves at Tarbert Landing from 1963 to 2005 Show the
Range in Mississippi River Discharge by Season.

Percent exceedance on the y axis indicates the percent of the time when the discharge was equal to or
higher than the discharge on the x axis. For example, the river flow only reached 600,000 cfs or greater 5%
of the time from 1963 to 2005 for autumn, and was 160,000 cfs or greater 95% of the time. (Source: Thorne
etal. 2008).
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Higher river flows suspend and contain more coarse-grained sediments (larger than 63 microns
in diameter) that are important in delta building, as they are heavier and settle out faster when
water flow slows down or stops. Monthly sediment measurements at Tarbert Landing (Figure
4.4.7-2) show that concentrations of coarse-grained sediments are highest in the winter and
spring when flows are highest. Variability is also high in the monthly concentrations of coarse-
grained sediments suspended within the river, as shown by the maximum concentration bars
compared to the median concentrations (Figure 4.4.7-3).
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Figure 4.4.7-3. Boxplots Showing Monthly Variation in Concentrations of Coarse-Grained
Sediments at Tarbert Landing from 1963 to 2005.

Plots show the minimum (lowest bar around 0), the 25th percentile (low box), the median (middle of box),
75th percentile (high box), and maximum (highest bar) for the month. (Source: Thorne et al. 2008).
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In shallow waters of the Barataria Basin, sediment transport is primarily driven by wind and
wave effects. Conner and Day (1987) described the sediment transport pattern as “...largely a
storm-related phenomena with sediments from other eroding marshes and bay bottoms being
deposited.” Wind-induced currents re-suspend bottom sediments and transport them around
the basin. Waves, either from winds or vessel traffic, erode sediments from shorelines. During
storms, the amount of sediment transported within the Barataria Basin is greatly increased
(Madden 1988).

4.4.8 Wetland Resources and Waters

The action area is within the Mississippi River Alluvial Plain and Gulf Coast Prairies and
Marshes ecoregions in Louisiana, as described above in Section 2.4. These areas are naturally
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dominated by bottomland hardwood forests, freshwater swamps, and coastal marshes.
However, coastal erosion, subsidence, sea level rise, and other factors have resulted in the loss
of natural wetlands in coastal Louisiana. To counteract these losses, wetland restoration efforts
have been implemented to enhance, restore, and create some of the wetlands in the proposed
action area. These include efforts under the Coastal Wetlands Planning, Protection and
Restoration Act (CWPPRA) program, funded through Louisiana’s 2017 Coastal Master Plan
(CPRA 2017), and occurring through CEMVN’s program for the beneficial use of dredged
material (BUDMAT), which transports material dredged for the maintenance of navigation
channels via pipeline to marsh creation cells in the basin. Over the past 25 years, the state of
Louisiana has implemented over 30 restoration projects in the Barataria Basin, using state-only
funding or in partnership with federal agencies. Since 2007, investments in the restoration of
coastal Louisiana and the Barataria Basin have been guided by the state’s Coastal Master Plan
(CPRA 2017).

Wetland Habitat Functions

Wetlands provide a diverse set of functions and provide ecological, economic, and social
benefits. The ability to perform a function is influenced by the characteristics of the wetland and
the physical, chemical, and biological processes in it (USACE 2017). Louisiana’s coastal
wetlands provide habitat for the largest concentration of over-wintering waterfowl in the
United States as well as habitat for wildlife, finfish, shellfish, and other aquatic organisms,
including threatened or endangered species. Further, they support the largest commercial
fishery in the contiguous United States, by volume (NMFS 2017). Wetlands improve water
quality by removing organic and inorganic toxic materials, suspended sediments, and nutrients
via plant uptake and sedimentation. Primary productivity, decomposition, and other chemical
processes also contribute to the removal of certain chemicals from the water (Mitsch and
Gosselink 2000). Wetlands also provide a level of flood control; wetland vegetation can
attenuate waves and storm surges, and communities sheltered by wetlands may sustain less
damage from storm surges (Day et al. 2007). Further, due to their anoxic, wet conditions,
wetlands provide a natural environment for sequestration and storage of carbon from the
atmosphere. Most wetlands are net carbon sinks when methane emissions and carbon
sequestration are balanced (Mitsch et al. 2012).

Wetland Types in the Proposed Action Area

The Barataria Basin comprises a network of interconnecting waterbodies along with natural and
artificial levees, coastal habitat, and wetlands (Conner and Day 1987). Salinity is the primary
driver of wetland vegetation assemblages in the basin and accounts for the change from
freshwater forested wetlands and marshes in the upper basin to saltwater marshes in the lower
basin. The salinity gradient in the basin ranges from 0 ppt in the upper basin to 32 ppt in the
lower basin (see Section 3.5.2.2 of the EIS for more information about ambient water quality in
the proposed action area). Salinities are typically lower in the spring when more rainfall occurs,
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and higher in the winter due to lower rainfall (Conner and Day 1987). Prior to Mississippi River
levee construction, freshwater marshes were more prevalent in the basin (Day et al. 2000,
Turner 1997, Connor and Day 1987).

Wetland types within the proposed action area include forested, scrub/shrub, and emergent
wetlands, which are further classified by their salinity regimes and tidal influence. Wetlands in
the Barataria Basin and Mississippi River delta are typically classified as freshwater,
intermediate, brackish, or saline based on salinities and the corresponding plant communities
present (Chabreck 1972, CPRA 2017). Wetland types on the west bank of the Mississippi River
near the proposed Project diversion structure (RM 60.7 AHP) include mostly freshwater
forested and scrub/shrub wetlands, as well as some areas of freshwater emergent wetlands
(CPRA 2017). Batture vegetation communities refer to vegetation formed on sediment along the
levee; these occur where the Mississippi River meets the crest of the levee, and include
seasonally flooded forested wetlands in the immediate vicinity of the proposed Project
diversion structure. However, revetments and other areas of impervious substrates limit
vegetation growth where they are installed. Farther downstream (near RM 11.0 AHP and
Venice, Louisiana), freshwater scrub/shrub and emergent wetlands predominate. Table 4.4.8-1
summarizes the acreage and percentage of the proposed action area covered by each wetland

type, based on vegetation data from CPRA’s 2017 Coastal Master Plan; these data are also
depicted in Figure 4.4.8-1 (CPRA 2017).
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Figure 4.4.8-1. Wetland Types in the Action Area (Source: CPRA 2017)
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Table 4.4.8-1 Wetland Habitat Types Occurring with the Action Area

Wetland Type Total Acres within the Action Area  Percent of the Action Area

Palustrine Wetlands

Forested Wetlands (including swamp forest) 398,220 18

Freshwater Marsh (including floating marsh) 190,865 8

Estuarine Wetlands

Intermediate Marsh 216,950 10

Brackish Marsh 144,015 6

Salt Marsh 141,235 6

Source: CPRA 2017

4.5 Historical and Existing Aquatic Resources and Habitat in Barataria Basin

Aquatic resources in the Barataria Basin presented here include the following: aquatic
vegetation; benthic resources; fish, shellfish, and fisheries; and invasive species. The aquatic
resources in the basin reflect strong salinity, inundation, and corresponding habitat gradients,
combined with the influence of factors such as freshwater inputs of sediments and nutrients,
wind and wave action, hurricanes, and other climate events (Fitzgerald et al. 2008, Twilley and
Rivera-Monroy 2009). Conductance (Section 4.2.1), salinity (Section 4.2.2), temperature (Section
4.2.3), dissolved oxygen (Section 4.2.4), turbidity (Section 4.2.5), and wetland vegetation (Section
4.4.8) are presented in earlier sections of this document, but are referenced here as appropriate.

The Mississippi River Delta, including the Barataria Basin, was formed from river sediments
deposited during seasonal pulses of fresh water from the Mississippi River; coarse depositions
formed natural levees along the river course, and finer sediments accumulated landward of the
levees, into the basin (Twilley and Rivera-Monroy 2009). As the delta grew, emergent marsh
vegetation became established, which slowed water velocities and increased sediment
deposition, resulting in the formation of expansive marsh systems that further stabilized the
delta and provided habitat for a diversity of flora and fauna.

Construction of flood control projects (for example, levees and channels) in the early and mid-
1900s disrupted the hydrologic connection between the Mississippi River and its adjacent
wetlands, reducing or eliminating freshwater and sediment inputs to the delta (Conner and Day
1987, Day et al. 2000, Turner 1997). Historical alterations in salinity, sediments, nutrients, wave
energy, and other environmental factors are reflected in the productivity, trophic level
interactions, nutrient cycling, vertebrate food chains, and subsequent changes in assemblages of
flora and fauna in the Barataria Basin. Further loss of benthic resources and coastal fish and
shellfish populations is anticipated with additional loss of habitats that are critical to their
growth and survival (Browder et al. 1989, Chesney et al. 2000, Beck et al. 2001).

The effects of the DWH oil spill and subsequent remediation efforts in the Barataria Basin are
important in the context of describing historical conditions of the system. Oiling exposure in
Louisiana from the spill was extensive, with over 1,100 linear kilometers of marsh shoreline
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oiling state-wide. Marsh oiling in Louisiana represented about 95% of the total marsh oiling
Gulf-wide (DWH NRDA Trustees 2016a, Nixon et al. 2015). Within Louisiana, the majority of
the heaviest oiling occurred in Barataria Bay (see Figure 4.5.1-1). Impacts of oiling on sediment,
soil, benthic infauna, oysters, shrimps, crabs, and benthic feeding fishes in Barataria Bay were
also documented.
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Figure 4.5.1-1. Observed Shoreline Oiling in and around the Action Area (Source: Nixon et al. 2015)

Submerged Aquatic Vegetation (SAV)

The distribution of aquatic vegetation in the Barataria Basin, like wetlands vegetation, reflects
salinity and inundation gradients, but is also influenced by sediment deposition, nutrient and
light availability, erosion, subsidence, sea level rise, and storm surge (Paola et al. 2011,
Alexander et al. 2012). SAV, as well as vegetation of barrier islands, are described in this section,
while wetland vegetation is described in Section 4.4.8.

The Barataria Basin’s habitats exhibit a salinity gradient, ranging from freshwater swamps in
the uppermost basin, followed by intermediate habitats, brackish habitats, and then extensive
salt marshes at the coast, with estuarine and marine SAV becoming more prevalent in the open
water. SAV supports a diverse epiphytic biota, exports organic matter and nutrients into the
water column, oxygenates the water column, and stabilizes bottom sediments by reducing
current velocity and wave energy. In turn, these processes affect species composition, biomass,
and distribution of the SAV as well as the fauna that rely on SAV for habitat (Koch 2001).

January 2021 Page 112



L I~
Mid-Barataria Sediment Diversion Biological Assessment CONFLUENCE

ENVIRONMENTAL COMPANY

SAV species distributions and biomass in the northern Gulf of Mexico are influenced by
salinity, water depth, turbidity, as well as other variables. Hillmann et al. (2016) documented 14
SAV species in the coastal areas, 4 of which—coontail (Ceratophyllum demersum), Eurasian water
milfoil (Myriophyllum spicatum), widgeon grass (Ruppia spp.), and hydrilla (Hydrilla verticillata) —
accounted for 73 percent of the above-ground biomass collected. Coontail, widgeon grass, and
lesser pondweed (Potamageton pusillus) were collected across freshwater, intermediate, brackish,
and saline zones. Hydrilla was collected only in freshwater habitat; common water nymph
(Najas guadalupensis) and wild celery (Vallisneria americana) in all but fully saline habitat; and
Eurasian water milfoil, in all but freshwater habitat. Turtle grass (Thalassia testudinum), shoal
grass (Halodule wrightii), and manatee grass (Syringodium filiforme) are the primary seagrass
species with star grass (Halophila engelmannii) also occurring in some areas. Other relationships
among SAV and environmental variables found by Hillmann et al. (2016) included the
following:

* SAV species distribution corresponded significantly to environmental variables (salinity,
water depth, and turbidity).

= Vegetation biomass was significantly lower in the saline zone when compared with
other zones, when all samples were combined (including those without SAV).

The factors controlling SAV distribution across salinity regimes in the northern Gulf Coast are
not well documented; this makes predictions of resource availability difficult (Hillmann et al.
2016). Consequently, SAV coverage is predicted as a group rather than by species (Visser et al.
2013, 2017). Changes in salinity, water depth, and light transmission can result in changes in
biomass, productivity, species composition, and distribution of SAV (Hillmann et al. 2017). SAV
declines in the middle and upper Barataria Basin have been attributed to saltwater intrusion
associated with hurricanes and flood control activities. SAV increased in the upper and middle
basin coincident with the Davis Pond Freshwater Diversion Project (operational in 2002), but
declined following salinity increases and scouring associated with Hurricanes Gustav in 2002
and Ike in 2008.

SAV has been described as “the most significant form of complex cover for aquatic animals in
the Barataria Basin” (LDWF 2015a). Diverse SAV communities are often scattered throughout
the marshes and provide important food and cover to a wide variety of fish and wildlife
species, including juvenile and overwintering shrimp and crabs; coastal fishes such as drum,
croaker, seatrout, and flounder; and habitat and foraging areas for invertebrates and fish
(Hillmann et al. 2017, LDWF 2005, Fonseca and Bell 1998). SAV in intermediate and brackish
areas provides nursery grounds and shelter for many species of fish and shellfish (Rozas and
Odum 1988, LWDF 2005). Rozas et al. (2012) found that the density and biomass of the most
abundant faunal taxa were higher within seagrass areas than within Spartina marsh.
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Benthic Resources

Coastal regions are among the most productive ecosystems in the world, and links between
benthic and open water environments are significant in the transfer of energy between these
habitats (Valiela 1995, Marcus and Boero 1998). For example, marsh epifauna, such as
periwinkles, graze on algae and fungi that grow on the stems of marsh vegetation and soils,
support organic matter production and nutrient cycling within the marshes. They turn provide
prey for salt-marsh species like blue and mud crabs, turtles, large fishes, and wading birds
(Montague et al. 1981, Kemp et al. 1990, Sillman and Bertness 2002).

Benthic resources of the Barataria Basin described in this section include benthic algae, infauna
(organisms that live in the sediment), and epifauna (organisms that live on top of the sediment).
These benthic producer species and lower trophic level consumer species can also live on the
shoots of marsh grasses and SAV, as well as the oyster reefs. Benthic macroinvertebrates such as
grass shrimp, penaeid shrimp, and crabs are often referred to as benthic resources. The penaeid
shrimps (brown shrimp, white shrimp) and blue crab are addressed in detail in the EIS and EFH
Reports because they support valuable commercial fisheries and are key ecological species for
coastal Louisiana. Likewise, oysters are sessile bivalves often addressed under benthic resources
in assessment reports and environmental impact statements (for example, DWH NRDA
Trustees 2016a). Eastern oysters are presented in the EIS and EFH Reports because they also
support a valuable commercial fishery and important ecological functions in Louisiana
estuaries.

Within the Barataria Basin, these lower trophic level benthic groups include benthic algae
(chlorophytes, cyanophytes, and diatoms), infauna (amphipods, polychaetes, nematodes, and
oligochaetes), and epifauna (small clams, snails, and marsh periwinkles). Changes in the
distribution and composition of benthic resources have been linked to shifts in food web
structure, increases in invasive species, and declines in the abundance of historical fish
populations in other major U.S. estuaries (Kimmerer 2002, Kimmerer 2004, Dynamic Solutions
2012, Tango and Batiuk 2013, Kimmerer and Thompson 2014, Adamack et al. 2017). However,
no benthic monitoring program exists for Barataria Basin and Birdfoot Delta, and there are not
many available ecological field studies evaluating how habitat and environmental conditions
affect benthic resources in coastal Louisiana.

Growth of benthic algae depends on temperature, light, and nutrients. Like most aquatic
organisms, benthic taxa have lower and upper threshold values for these conditions, outside of
which they cannot grow. Co