LOUISIANA COASTAL AREA (LCA)
ECOSYSTEM RESTORATION STUDY

Volume IV of VI

Final Integrated Feasibility Study and
Supplemental Environmental Impact Statement

for the

Small Diversion at Convent/Blind River
St. James Parish, Louisiana

U.S Army Corps of Engineers Coastal Protection and
New Orleans District Restoration Authority



This page intentionally left blank




LOUISIANA COASTAL AREA (LCA)
ECOSYSTEM RESTORATION STUDY

Volume IV of VI

Final Integrated Feasibility Study and
Supplemental Environmental Impact Statement

for the

Small Diversion at Convent/Blind River
St. James Parish, Louisiana

The responsible lead Federal agency for this study is the U. S. Army Corps of
Engineers- Mississippi Valley, New Orleans District (CEMVN). The non-Federal
sponsor for the study is Coastal Protection and Restoration Authority (CPRA).
This report is a combined feasibility report and environmental impact statement
complying with requirements of the U.S. Army Corps of Engineers (USACE) and
the Council of Environmental Quality (CEQ), and is intended to reduce duplication
and paperwork. An asterisk (*) in the table of contents notes paragraphs that are
required for National Environmental Policy Act (NEPA) compliance.

October 2010

U.S Army Corps of Engineers Coastal Protection and
New Orleans District Restoration Authority



This page intentionally left blank




This report contains six volumes.

You are at Volume IV which is the element-specific analysis for the
The Louisiana Coastal Area-Small Diversion at Convent/Blind RiverElement.

Volume I: Summary

Volume II: Amite River Diversion Canal Modification

Volume IlI: Atchafalaya Conveyance to N. Terrebonne Marshes
Volume 1V: Small Diversion at Convent/Blind River Diversion
Volume V: Terrebonne Basin Barrier Shoreline Restoration

Volume VI: White Ditch Diversion

If you have any questions, or require additional information, please contact:
Mr. Timothy Axtman, Senior Plan Formulator
U.S. Army Corps of Engineers New Orleans District;
P. O. Box 60267, New Orleans, LA 70160-0267

(504) 862-1921, email: Timothy.J.Axtman@usace.army.mil




This page intentionally left blank




Final Integrated Feasibility Study and Supplemental
Environmental Impact Statement
for the
LCA Small Diversion at Convent/Blind River

LEAD AGENCY: U.S. Army Corps of Engineers (USACE)— Mississippi Valley
Division, New Orleans.

ABSTRACT: The USACE proposes to construct a freshwater diversion project from
the Mississippi River in the vicinity of Romeville, Louisiana to provide freshwater,
nutrients, and sediments to the southeast portion of the Maurepas Swamp to
reverse the trend of deterioration in the swamp. The Mississippi River levee system
has cut off the Maurepas Swamp (and Blind River) from the natural periodic,
flooding by the Mississippi River and past construction of logging trails, drainage
channels, pipelines and roads through the swamp has disrupted the natural flow
and drainage patterns, and impacted the biological productivity of the swamp.

Without action, the swamp is predicted to continue to deteriorate at the same or
accelerated rates, with approximately 21,369 acres (8,647 ha) of baldcypress-tupelo
swamp projected to become marsh or open water over the 50-year period of analysis.
Recent studies generally show that protecting wetlands has a net effect of lowering
storm surge and wave heights compared to a future condition with extensive
wetland loss. In addition to no action, twelve preliminary alternative plans to
address the problems of swamp deterioration were developed and evaluated. After
an iterative screening process, alternative plans were eliminated from further
consideration because they did not adequately address the problems, planning goals
or objectives. In addition to No Action, four alternatives were examined in detail as
the final array. These four alternatives provide significant fish and wildlife habitat
values and when compared to no action, contain elements that would work together
to produce a greater overall benefit to restoring the swamp with limited detrimental
environmental impacts to the study area.

Alternative 2, a 3,000 cfs diversion near Romeville is the Recommended Plan. It
would improve and protect 21,369 acres (8,647 ha) of baldcypress-tupelo swamp,
negatively impact 53 acres (21 ha) of forested wetland, and have a net value of 6,421
Average Annual Habitat Units (AAHUs) over the 50-year period of analysis. The
Recommended Plan has a total estimated fully funded cost of $123,140,000. The
Recommended Plan best meets the screening criteria; would accomplish the
planning objectives and goals; would be consistent with the Environmental
Operating Principles; and would best satisfy the Congressional mandate provided in
Public Law 110-114 to reverse the trend of deterioration in the southeast part of the
Maurepas Swamp.

COMMENTS: Please send comments or questions on this SEIS to the U.S. Army
Corps of Engineers, New Orleans District, Attention: William P. Klein, Jr., P.O. Box
60267, New Orleans, Louisiana 70160-0267. Telephone: (504) 862-2540; FAX: (504)
862-2088. The official closing date for receipt of comments will be 30 days from the
date on which the Notice of Availability of the SEIS appeared in the Federal
Register.



This pageintentionally left blank




Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

TABLE OF CONTENTS

Volume IV of VI - LCA Small Diversion at Convent/Blind River

Integrated Feasibility and Environmental Analysis

ADSITACE. ... e A-1

EXECUTIVE SUMMARY ... ..o E-1

TABLE OF CONTENTS. ... .ot s il

FIGURES. ... xiii

TABLES. ... XVi

APPENDICES. ... ..ottt s XX

1.0  STUDY INFORMATION. .........cooiiiit e 1-1

1.1 Study AUthOTItY ..o 1-1

1.2 Purpose and SCOPE™ .......c.ccuvmiirnieieininieieeineeetese ettt senes 1-3

1.3 SHUAY AT ... s 1-3

1.4 History of Investigation...........ccccciiiiiiiiiiiiiicc s 1-8

1.5  Prior Reports and Existing Projects.............ccccovvvivinniiiiiiiiciiicccccccccccccnes 1-8

151  Comprehensive Planning Studies .............cccccoceiiiiiiiiiiniiiiiiiiiine 1-8

1.5.2  Related Laws and Programs ...........c.cccccccuiiiiiiiiiiiiiiiicnnnncenes 1-12

1.521  Federal .....cccooiiiiiiiiiiiiiiicicii e 1-12

1522 State Laws......coiiiiicc 1-13

1.5.2.3  LOCAl ..ot e 1-13

1.5.3  Existing Water Projects ..........cccceviviiviiiiiiniiiiicciccicccccc 1-14

1.53.1  Navigation Projects.........ccccccoiiiiiiiiniiiiiiiiiiccicccs 1-14

1.5.3.2  River Flood Control Projects...........ccccceeivirivinininininininininieieiciccccccnnes 1-14

1.5.3.3  Coastal Restoration Projects...........ccccocoveueirineicininiieinnccineeeeseeeneens 1-14

1.54  Planned Projects..........cccooiiiiiniiininiiiiiiicicicccccccccceesee e 1-15

1.6 Planning Process and Report Organization .............ccccoceeveiiiniciciccccccccccce 1-16
WRDA 2007 Section 7006(e)(3) October 2010

11



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

1.7 USACE Campaign Plan.........cccccccoiiiiiiiiiiiiiiiccscs 1-18

2.0 NEED FOR, AND OBJECTIVES OF ACTION.........cccciiiit mrrininencncrieeeeeeesenenenens 271

21 National ObJectiVes .........ccoiiiiiiiiiiiiiiiiiic e 2-1
2.2 PUDLC COMNCEINS ...ttt ettt et 2-1
2.3 Problems, Needs, and Opportunities®............coeeevvreennerecnnnecnneeeereeeeneenee 2-2
23.1  Study Area Problems and Needs............cccccccuiuiuiiiiiiiniiiiiiiinincceees 2-2
232  Study Area OppOrtunities .............ccccccecueiiiiiciiiiiiiiiiiiisseeeeeeenes 2-3
24 Planning ODJectiVES........ccccuiiiiiiiiiiniiiciiieeete e 2-4
2.5  Planning ConStraints..........cccccivieiininiiiiniiciirceeeee e 2-5
2.6  Existing and Future Without Project Conditions............cccoceuvivivirinniniiiiiiccccaee. 2-6
3.0  ALTERNATIVESY ..ottt 3-1
3.1  Plan Formulation Rationale..........cccoeeeoiniieiininieiininccnecceseeeceeeeeese e 3-1
3.1.1  Plan Formulation Rationale.............cccccoveueinnecinnieicinineccneeceneee e 3-1
3.1.2  Plan Formulation Criteria..........cccoeeurinireniiiniiiniiiniecnieeniceecsieeseeeneeeveene 3-1
3121 COMPIELENESS......oovuiiiiiieieiiiiteeeeeeete ettt 3-1
3.1.2.2  EffectiVENESs.......cciviiiiiiiiiieiciiieictee et 3-2
3.1.2.3  EffiCIEINCY ..ouiiiiiiiiiiiiiiee e 3-2
31.24  ACCEPLADIItY ...oovviiiicicicce e 3-2
3.1.3  Environmental Operating Principles...........ccccocvviiinniiiinnniiiicen, 3-2
3.2 Management MEASUIES ...........ccccoiviiiiiiiiiiiiiiiicccc 3-3
3.21  Development of Management Measures..............ccccoeeiniriiiininiiinnccnnnen. 3-3
3.2.2  Description of Management Measures..............cccccoeueuiviniiiinininneinininecnnnnens 3-4
3221  Structural Management Measures (Features) ............ccccoveuiiniiicnnnnee. 3-4
3.22.2  Non-Structural Management Measures (Activities) ..........c.ccccevrrieuennns 3-9
3.23  Screening/Evaluation of Management Measures.............cccocoeiininiinnnnnn. 3-11
WRDA 2007 Section 7006(e)(3) October 2010

111



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

3231  INOACHON .ot 3-12
3.23.2  Structural Measures (FEatures) ..........cocccecevveeinrecinneccnneccereeeenes 3-12
3.23.3  Non-Structural Management Measures (Activities) ...........cccoccceevvurnnne 3-24

3.24  Management Measures not Carried for Further Analysis...........ccccccceueunee. 3-25

3.3  Preliminary Alternative Plans............cccccooiiiiiiiiiiiiiice 3-26
3.3.1  Development of Preliminary Alternative Plans............cccccccevvinnninnnnes 3-26
3.3.2  Description of Preliminary Alternative Plans............ccccccoovvinnniiinnnnes 3-29
3.3.3  Screening/Evaluation of Preliminary Alternative Plans.............c.cccccccueuue. 3-32
334 Intermediate Alternative Plans............ccccccociiiiiiiiiiiiiiiiiiiiniccces 3-41

3.4  Final Array of Alternatives (Alternative Studied in Detail)...........ccccccccucuruiuiunnnnee. 3-43
3.5  Comparison of Alternative Plans........c.cccoecoirrieeiinneeinnecinectneeeceseeeeeeenene 3-44
3.5.1  Alternatives Hydraulic and Water Quality Modeling ...........c.cccccceuvurueunnnee 3-68
3.5.2  Wetland Value ASSeSSMeNt...........cccoueuruiiiuiiiiiiiiiiiiiiiiiiiiieieeeeeeeenes 3-68
3.5.3  Cost Effective/Incremental Cost Analysis.........cccccceeiivivinininnnnnniniiiennns 3-74

3.6 The National Ecosystem Restoration (NER) Plan............cccccoceeuvivininiiiicccccnee 3-78
3.7  Plan Selection - Tentatively Selected Plan/Recommeded Plan*............................. 3-79
3.7.1  Significance of OULPULS........ccouviviviriiiiiiiiiiiiccccccccc e 3-80
3.7.2  Sustainability of Significant Resources.............cccccccccciivinininininnninnniicenee 3-88
373  COMPONENLS.....ooiiiiiiiiiiiiiiiiiciecte e 3-90
3.74  Design, Environmental, and Construction Considerations.......................... 3-95
3.7.5  Real Estate ReqUirements ............cccoeevueireinieiniineninccciccnieeneesneesneee 3-96
3.7.6  Operations and Maintenance Considerations .........c..cccececeeveeneeneencenennnn 3-96
3.7.7  Monitoring Plan and Adaptive Management.............cccccccecvviviivinnninnnnnnn. 3-99

WRDA 2007 Section 7006(e)(3) October 2010

v



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

3.7.8  Effectiveness of Recommended Plan in Meeting Goals and
ODbJECHIVES ... 3-103

3.79  Effectiveness of Recommended Plan in Meeting Environmental Operating

PrINCIPLES....cviiiiiiiiiicitcic ettt 3-104
3.710 Compensatory Mitigation Measures.............cccoceiviininiiiiininiiniiicne, 3-104
3.8 Risk and Uncertainty ...........cooccioiviiiiiniiiiiiiiiccceceece e 3-104
3.81  Hydrologic Uncertainties ............ccoceiviviiiiininiiininiiiciineecinceccneeeeenes 3-105
3.8.2  Environmental Uncertainties .............cccoeveieininiinininiinnnciinccccneeeens 3-111
3.8.2.1 WVA Results for Sea Level Rise.........c.cccovueueinneieinnecineceneeeenenee 3-111
3.8.3  Construction and Economic Uncertainties..........c.ceceeereueuerennrcennereenennns 3-112
3.84  Real Estate Uncertainties ...........cccoceceiviviieiiininiiiiniccineccceeccceeeeeeees 3-113
3.9 Implementation Requirements.............cocoeeivirieinininiiiiniieiineeceeecceeeeees 3-114
391 Schedule ..o 3-114
3.9.2  Implementation Responsibilities...........ccccoveiiniiiiinnciiinccirccceen 3-115
3.9.3  COSt SNATING.....ccooviiiiiiiciciiecee e 3-118
394  Environmental Commitments............coceoeevirieiinniiiiinneeieeceeeeeeeenee 3-121
3.9.5  Financial ReqUirements ..........ccccocooeoivriiininecninnecenceeeeeeceeeeeeenee 3-124
3.9.6  Views of Non-Federal Sponsor ... 3-124
4.0  AFFECTED ENVIRONMENT ........cciiiiiiiiiiisss s 4-1
41  Environmental Setting of Study Area ..........cccccoviiiiiiiiiiiniiiie 4-1
411 LOCAtION.....iiiiiiiiiiii s 4-1
4.1.2  CHIMALE .ttt 4-2
41.3  Geomorphic and Physiographic Setting............ccccccoeueuiuiiiiiiiiiiiinn 4-2
4131  Coastal and Riverine Processes............ccceoeeriiiiiiiiiinininnniinneeeeenes 4-4
WRDA 2007 Section 7006(e)(3) October 2010



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

4.2 Significant RESOUICES..........cccuvuiuiiiiiiiiiiiiiiiic e 4-10
421  Soils and Waterbottoms ..o 4-10
4210 SOILS o 4-10
4212  Water BottOmS ......cc.coviiiiiiiiiicicccc e 4-14
422 HYAIOIOZY ..ot 4-15
4221  Flow and Water Levels..........ccccoeiiiniiiiniiiiiiinccccccenes 4-16
4222  Sedimentation and Erosion...........cccceeecnniciinneccnneccrneeceneeeenes 4-29
4223  Groundwater..........ccoviiiiiiiiiiiiic s 4-30
423  Water Quality and Salinity ...........cccecvviinininininiiiiiiicccccce 4-32
4231  Lower MississSippi RIVeT........cccoccoiiiiiniiiiiiiiiiiicicceeeeeen 4-32
423.2  Blind River and Maurepas SWamp..........ccccececeuirirurreiriniecninnceineenenenes 4-35
4.2.33  SalINELY oo 4-38
424 AL QUALIEY oo 4-42
425 NOISE. ..ot 4-43
426  Vegetation ReSOUICES ..........cccceiiiiiiiiiiiiiiiicc s 4-44
4261  Wetland Vegetation .........ccocceiviviiiiiniiciiiciieccecee e 4-44
42.6.2  Upland Vegetation ..........cccccccuiiiiiiniiinininiiiiicccccecccceccas 4-56
4.2.6.3 Invasive Species - Vegetation ............cccceciviiviiiiiiniiiiiicicccn, 4-58
4.2.6.4 Rare, Unique, and Imperiled Vegetation..........c.cccoceeviiiiiiiiicinnee 4-59
427  Wildlife and Habitat.........cccccooviiiiiiiiicceccceeeeeeeeene 4-60
4270 BITAS oo 4-61
4272  Mammals.......ccooiiiiiii s 4-66
4273 REPUIES .o 4-68
4274  Invasive Wildlife SPecies..........ccccoirriereirnieueinniecenreetreee e 4-69
428  Aquatic RESOUICES .......ccueiiiiiiiiiiiiiiiiieictccccee e 4-70
42871  PlanKtoN.......ccooiiiiiiiii e 4-70
4282  Benthic RESOUICES.........ccccumiieiiiiiciciiricceee s 4-72
4.2.9  FISheTies.......ccccoiiiiiiiiiiiiciccccc s 4-76
4291  Lower MissisSippi RIVeT........cccoccoviiiiiiiiiiiiiiiiiicccc 4-77
429.2  Blind River, Maurepas Swamp, and Lake Maurepas..........cccccccervrurueeee. 4-78
4210 Essential Fish Habitat (EFH) ........cccoinninniicccccccccccccceee 4-80
4211 Threatened and Endangered Species...........ccccociiviiiiininiiinniiiniiccins 4-81
WRDA 2007 Section 7006(e)(3) October 2010

vi



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

4212 Cultural and HiStoric RESOUICES.........cceevieviicrieeeiieteeiesteeeeete et 4-87
42121 Previous Investigations ...........ccccoeeiiiiiiiiiiniiiiie 4-90
4212.2 Previously Conducted Cultural Resources Surveys ...........ccccccevuvurunee. 4-90

42713 ACSTNELICS ..ttt ettt ettt et e reebe e reeanas 4-91
4.213.1 Scenic Rivers and Streams..........c.ccceecveruiriecieriieienieseeeese e eeeennes 4-92

4214  RECTEATION ...vevuvieiiiiiiiiieeieeieeieestee st e seesteeaee st esteesseesseesssesssesssesssaessessseesssesssenns 4-92

4215 Socioeconomics and Human ReSources...........ccocueeveeienreeeeniieeenieneeeerieseennn 4-94
4215.1 Displacement of Population and Housing ...........cccccccveeiiinniciinnenne. 4-96
42152 Employment, Business, and Industrial Activity.........c.cccccevvviiiiinnes 4-98
42153 Availability of Public Facilities and Services............ccccccevvninniinnnnnns 4-107
42154  Transportation ..........cccccoeeveinieinieinieiineiieeeee e 4-108
4215.5 Disruption of Desirable Community and Regional Growth

(including Community Cohesion)............ccccoceiiiiiiiiniinnniiiienes 4-109

4215.6 Tax Revenues and Property Values..........c.cccccoovviiinniinnnciinncnn. 4-109
4.215.7  INFraStIUCHUTE c...veevieteceeteceeeteeeeeeete ettt et ettt et eteebeereeneereennas 4-110
4.215.8 Environmental JUSHICES.......c..covevvieviieieeeeeeecee ettt 4-111
42159 Water Use and SUPPLY .....cccovueuiiciiiiiiiiiiiicccccenseeae 4-116
4.2.15.10 Navigation........cccooeviiiiiiiiiiiiiiiii s 4-119
4.215.11 Land Use SOCIOECONOIMUCS .......ceeveereereerreereereereereeereereeeseeseeseeeseeseessesseenses 4-119
4.215.12 Man-Made RESOUICES .......cccceveruieierieerieieereeeenteeeeesseseeesesteeseesesseessesseesnes 4-123
4.215.13 NaAtural RESOUICES ......ceevvieveericieeieeteeteeeteete et eeeereereeereereereeeseeseeseeseenses 4-131

4216 Hazardous, Toxic, and Radioactive WasteS.........ooeeeeeeeeveeeeeeeeeeeeeeeeeeeeenn 4-133

5.0 ENVIRONMENTAL CONSEQUENCES*.......cccitiiiit ettt ee v ae e 5-1
5.1  Soils and Water BOTOIMS ........ccueouiiiiiiieiieiecieceete ettt ettt e a e esaesveeenas 5-35

51.1  No Action Alternative (Future without Project Conditions)............ccccc....... 5-35

5.1.2  AEINALIVE 2 ..ooeeeeieiecieieeeeesteet ettt sttt ettt e sse s e saese e s e esaessensaeneas 5-36

B5.I.3  AIEINAtIVE 4 ..ottt ettt ettt ettt s aeeaessa e s e seeseessesseeneans 5-36

514 AIEINALVE 6 ..ottt sttt ettt ere et s be e s e teebaeabesteennans 5-37

515 AIErnative 4B.......ocoooiioieieeeeeeeeeee ettt 5-37

5.2 HYAIOIOZY ..o 5-39

521  Flow and Water LeVels ........ccoiieieiiiiieieiececteteeeeee ettt 5-39

5211  Lower MissisSippi RIVeT........cccccoviiiiiiiiiiiiiiiiiiiiccccc 5-39
WRDA 2007 Section 7006(e)(3) October 2010

Vil



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

521.2  Blind River and Maurepas SWamp..........ccccceeueereeneineinenneneeeneerennenes 5-40
521.3  Lake MaAUIEPAS ....cccvririeueuiririeiciiirieieeieeeeeeeee et 5-46

522  Sedimentation and Erosion ... 5-48
5221  Lower Mississippi RIVeT.......c.cccciiiiinininiiiiiiiiiciiceciciceeceeeene 5-48
52.2.2  Blind River and Maurepas SWamp.........ccccceeueuerruereererereereneererereneenenenes 5-50
5223  Lake MaUurepas ........cccoecimieirieinieiniciniciiciect ettt 5-52

523 GIrOUNAWALET .....oovoveiiiiiiciciietcctreeee ettt 5-54

53  Water Quality and Salinity ..........cccccoeiiiiiiiiiiiiiii e 5-56
531  Lower MississSippi RIVET .......cccccoiiviiiniiiiiiiciicicccccecceee e 5-56
53.2  Blind River and Maurepas SWamp .........cccccevueueirereuerennierenereniereenenneseeseenene 5-58
5.3.3  LaKe MaUIEPas.....cceceeirirueueirieieicinirieietnieteteies ettt es e enene 5-65
534 SAlINItY....cccooiiiiiiiiiiii e 5-67
5341  Lower MissiSSippi RIVeT........ccoceoiriiiniiiiiiiiiiiicecccceceee 5-67
53.4.2  Blind River and Maurepas SWamp.........ccccceeeuivirurreuirinnecrinneeeneenenenes 5-69
53.4.3  Lake Maurepas ........cccccoceveiniiinieinicieicinicieeecte ettt 5-71

54 AIr QUALILY oo e 5-73
5.5 INOISE .. s 5-75
5.6  Vegetative ReSOUICES.........ccccoiuiiiiiiiiiiiiiic s 5-77
5.6.1 Upland Vegetation RESOUICES.........cccceouvueuiuiririeriiiriceiireeeeeeeeeeeenee 5-83
5.6.2  Invasive Species — Vegetation ............ccccccevuiiviiiniiiininiiiiiiiccccc 5-84

5.7  Wildlife and Habitat .........c.ccccviiiiiiniiiiicieeeeeceeeeeeeeeee e 5-86
B5.7.0  BIIAS i 5-86
572 MammMAlS......ccooiiiiiiiiiciiee e 5-89
5.7.3  RePHIES . 5-92
574  AMPRIIDIANS ..ccovvieiiiiiiiiic e 5-94
575  Invasive Wildlife Species.........ccoecveimiinininiriiiieiniincticneeeeeeeceeeeee 5-96

WRDA 2007 Section 7006(e)(3) October 2010

viii



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

5.8 FISRETIES ..vviiiiiec s 5-989
581  Lower Mississippi RIVET .......ccccoiiiiiiniiiiiiiiiiiiccccceee 5-98
5.8.2  Blind River and Maurepas SWamp .........ccccevveueuererenrerenenenerereneeeenereeseeennes 5-101
5.83  Lake MaUIePas......ccccvueiruiriruiniiiinieiinieienieitntctnteestetete ettt 5-104

59 AqQuatic RESOUTCES........covviiiiiiiiiiiii e 5-105

591 PlanktOn...c.cooeieioinieiciiiecereecr ettt 5-105
5.9.2  Benthic RESOUICES.......ccooviieuiiriiciiirieicceccee s 5-107

510  Essential Fish Habitat (EFH).......cccccoeeoinmiiininiciniccecceceeeeeceeeeenes 5-109

511  Threatened and Endangered Species ............cccccociiiiiininininininiiinininiciccccccces 5-112

512  Cultural and Historic RESOUICES .........cccouvueueiriniiieininiiciinecceceeeeceeeeeaes 5-114

513 AESTNELICS ..ot 5-116

514  ReCTAtION......oiuiiiiiiiiiiiiiiiicic e 5-118

515 Socioeconomics and Human Resources............cccoceveeieeniiinieincineeneinccneen 5-127
515.1  Displacement of Population and Housing...........ccccccceeuvivninnnnininninncnnns 5-127
515.2 Employment, Business, and Industrial Activity..........ccccoceviiiiniinnnn. 5-129
5153 Availability of Public Facilities and Services ............ccccocovrriiiiiiiinnicinnnnn. 5-132
5154 Transportation..........cciiiiiiiiiiiiiiiinieiceeeee s 5-134

5.15.5 Disruption of Desirable Community and Regional Growth

(including Community Cohesion)...........ccccceviviiiiinininiiiiniccccccces 5-136
515.6 Tax Revenues and Property Values ........ccccoccceeivruecinnecinnccineecenenens 5-138
5.15.7  INfIastrtuCtUTe......c.cucuiiiiiieiiiieicercc ettt 5-140
5.15.8 Environmental JUSHICE .......cceeveiiiiieiiiiecieeieeteeeete ettt e 5-143
5.15.9  Navigation ..o 5-145
WRDA 2007 Section 7006(e)(3) October 2010

X



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

51510 Land Use SOCIOECONOIMICS .....c.ceveeruerieueriereieienierineeieneeseseeseseeneseeessesesseeesenene 5-147
515.9.2  AGIICUITUTLE .....c.oviiiiiiiiicc s 5-147
515.9.3  FOTeSIIY ...cciiiiiiiiiciiiicicc s 5-149
5.15.9.4 Public Lands.........ccceeoiiiiiiiniiiiciiciicictcncec e 5-151

5.15.10 Water Use and SUPPLY .....cccovrviiiiiiiiiiiiiiiiicccccceceeee 5-153

51511 Man-Made RESOUICES.......c.cceeuruerieriniiuinieiiieinietrietnteesret ettt 5-155
5.15.11.1 Oil, Gas, UIIHES. ..c..cevuruirieririiiieinicincinicntcercteeteeee et 5-155

516  Flood Control and Hurricane Protection...........cc.ccceeeeenienieincncnnieenecnennn 5-158
517  Natural RESOUICES ........covueuiriiiriiiriciriciretetetet ettt 5-160
5.17.1 Commercial FiSheries ..........cccociviireiniineiieieeeeee e 5-160

5.17.2 Oyster Leases .........cccciiviiiiiiiiiiiiiiiiiiciicc s 5-162

518 Hazardous, Toxic, and RadioactiVe WaSEES .........eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeene 5-163
519 Unavoidable Adverse Effects ......c..ccciiiiririninneniieieeieeeeeeseeeeeeee e 5-165
520  Relationship of Short-Term Uses and Long-Term Productivity ......................... 5-166
521 Irreversible and Irretrievable Commitments of Resources ..........c.ccceceerueennenee. 5-166
522 MiItIZAtION c.uouiiiiiiiiic s 5-167
523  Environmental Consequences SUMMATY ..........ccccccouviruiuiiininiiiiiiiiiiiiiiieeeeeennes 5-167
6.0 PUBLICINVOLVEMENT ... .ottt e 6-1
6.1 NEPA SCOPING ....ooviiiiiiiiiiiiiiiciiciccc e 6-1
6.2 Other Public COMMENLS.........ccorueiriiiiiiiiiricieeceeceee ettt 6-3

6.21 Land owner involvement ..........cccoccureeirininenininiiniececeeeneteee e 6-4

6.22  Non-Governments Organizational (NGO) Involvement.............cccccceuvueunnnes 6-4

6.2.3  Parish INVOIVEMENt ......c.coueuiriiiiiiiiciecee et 6-5

WRDA 2007 Section 7006(e)(3) October 2010



Table of Contents

Volume IV — LCA Small Diversion at Convent/Blind River

6.3  Public Comments on the Draft EIS..........coooiiiiiiiiiieiieeeeeeeeeeeeeeee ettt e sesvaee o 6-5

7.0  COORDINATION AND COMPLIANCES®........ccoitiiiiiiiiiiicininencniceieeeeeeeesenens /=1

71  USACE Principle and Guidelines (P&G)........ccoeveviiivieinieiiniiiniinicnicinceeceeeeee 7-1
7.2 Environmental Coordination and Compliance...........c.ccccoeverecinicinecnccncnncnenennn 7-1

721  U.S. Fish and Wildlife Coordination Act...........cccceviiivniicinniiiniicccee, 7-1
722  Clean Water Act - Section 401 Water Quality .........ccccccevveiinniiinniiinnnen. 7-5
723  Clean Water Act — Section 404(D)(1) ...c.ceecerverimerimerneiienceieeneeeseceseeeereeene 7-5
724  Coastal Zone Management Act of 1972.......ccccccceviviviiinniiinniciiicccens 7-5
725  Endangered Species Act of 1973 .........ccocvuiiininiiinniiicceeeeeeeeee 7-6
72,6  Magnuson-Stevens Fishery Conservation and Management Act of 1996;

And the Magnuson-Stevens Act Reauthorization of 2006 (Essential

Fish Habitat) ......cccoeoiririiiriiiecccec ettt 7-6
7.2.7  Clean Air Act - Air Quality Determination............ccccccoeeveiinniininncccnnnnen 7-6
7.2.8  National Historic Preservation Act of 1996..........ccccccccoivniiinniicinnecienen. 7-7
7.29  Farmland Protection Policy Act (Prime and Unique Farmlands).................. 7-7
7210 Executive Oder 13186 - Migratory Bird Habitat Protection..............ccc......... 7-7
7.2.11 Executive Oder 12898 - Environmental JustiCe........c.ccoovvvvrevvrecvreeecerieereeenenn, 7-8
7212  Executive Oder 13112 - Invasive SPecies ..........cccceeuvereerirereirneereinrereeenens 7-9
7.2.13  Uniform Relocation Assistance and Real Property Acquisition Policies

ACt Of 1970 . 7-9
7.2.14 Louisiana State Rare, Threatened, and Endangered Species, and

Natural Communities Coordination...........coceeceereueireneecnneeereeererenees 7-9
7.215 Section 122 Rivers and Harbors Act...........cccccoovviniiiiniicice, 7-9
7.2.16 Floodplain Management .............cccccccvviuiiiininiiiiniiicicccceeccene s 7-10

WRDA 2007 Section 7006(e)(3) October 2010

x1



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

7.2.17 Protection of Wetlands..........ccccccouveviiiniiiniiiniiiniciicicncceeceeeeeeeeene 7-10

7.2.18 Protection of Children from Environmental Health and Safety Risks........... 7-10

8.0 CONCLUSION AND DETERMINATIONS*......c.ctuiiiiiiiiineeennccenieeceseeieneneeeeenen 871

81  Areas of Controversy and Unresolved Issues...........ccccoccoeiiiviiinniiinniciincnne, 8-1

8.2 CONCIUSIONS .....uiiiiiiiicitetetetetct ettt sttt sttt 8-1

8.3  RecomMmENdations.........ccoueiriiiriiiniiiiiiieictei ettt 8-2

9.0  DISTRIBUTION LIST AND OTHER......c.coiiiiiit ettt 9-1

9.1  Distribution LiSt ....cc.ccooueiiiiiniiiiiinicicic et 9-1

9.2 LiSt Of PrEPATErS.....c.cceoviieiiiiiiciciiieciceee e 9-1

0.3 Literature CIted ......cccovuiirieiriiiricieictet ettt 9-4

0.4 GLOSSATY ...ttt 9-23

9.5  Acronyms, Abbreviations, Symbols, and Initialisms..........c.ccccccceereicinncicinnenae. 9-36
ATTACHMENT

Attachment 1: Non-Federal Sponsor's Letter of Intent

WRDA 2007 Section 7006(e)(3) October 2010

x11



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

FIGURES

Figure 1-1: Lake Pontchartrain Basin and Sub-Basins, including the Upland, Upper,
Middle, and Lower from northeast to southwest, respectively................... 1-5

Figure 1-2: Upper Pontchartrain Sub-Basin.................. v 1-6

Figure 1-3: Study area with hydrologic boundaries and units (areas characterized by
similar hydrology)..........ccooiiiit v 1-7
Figure 1-4: Location of study area in relation to other proposed restoration projects in

southeastern Maurepas SWamp..............c.utcovneevenneeereneeenereeneeseseeneenes 110

Figure 3-1: Location of screened diversion routes.................. ccccceeccicccccccccnnn. 3-34
Figure 3-2: Assessment of hydrologic benefits received in relation to flow

TATC. ..ottt e 3-38
Figure 3-3: Comparison of Romeville structure options based on price and desired flow

TALE (CFS) . en ittt ettt 3-40
Figure 3-4: Assessment of project first costs for the final array of alternatives............ .3-46
Figure 3-5: Amortized first costs and annual operation and maintenance for the final array

of alternatives .............oiit s 3-47
Figure 3-6: Annual Habitat Units.........ccccccciiiiiiiiiiiiccccecccee 3-72
Figure 3-7: Hydrologic Units and Habitat Condition Classes .............ccccccovuiiiiiiiiiiiininnes 3-73
Figure 3-8: Benefits and Cost of the Final Array ..., 3-75
Figure 3-9: Cost Effectiveness Analyses of the Final Array..........cccocceeiciciciiciiiinnnee. 3-77
Figure 3-10:  Cost Analysis of Final AITay ........cccccccoeiiiiiiiiininininiinrnieeeeeeeeiee e 3-78
Figure 3-11: Recommended Plan Features..............cccccooeiiiiiiiiiniiiiniiiccnccce, 3-91
Figure 3-12 Accretion and Sea Level Rise Forecasts for Recommended Plan................... 3-108
Figure 3-13: Accretion Minus Sea Level Rise for Recommended Plan..................c.......... 3-108
WRDA 2007 Section 7006(e)(3) October 2010

xiil



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

Figure 4-1: Relationship between the deltaic cycle and biological productivity and
diversity (from LCA FPEIS, 2004).............cccooiiniiciniiccceeciecneenn 425

Figure 4-2: Historical stage data and trend analysis for West End at Lake Pontchartrain

Figure 4-3: Map of soil series with the study area (USGS, 2007).................. e 4-12

Figure 4-4: Lower Mississippi River discharge (ft® sec?) at Tarbert Landing, MS, from

January 1, 1978, to December 31, 2008 (USACE 2009) .............cc.v e 4-17
Figure 4-5: Lower Mississippi River discharge (ft® sec'’) annual tends at Tarbert Landing,
MS, from January 1, 1978, to December 31, 2008 (USACE 2009)................ 4-18

Figure 4-6: Lower Mississippi River discharge (ft* sec) monthly tends at Tarbert Landing,
MS, from January 1, 1978, to December 31, 2008 (USACE 2009)................ 4-19

Figure 4-7: Lower Mississippi River daily stage (feet NAVD 88) trends at Romeville, LA,
from January 1, 1978, to December 31, 2008 (USACE 2009)....................... 4-20

Figure 4-8: CRMS 65 hourly water level data in relation to swamp elevation (NAVD 88)
from January 28, 2008, to October 6, 2009 (LA DNR, 2009).................. ..... 4-24

Figure 4-9: CRMS 5167 hourly water level data in relation to swamp elevation (NAVD 88)
from November 16, 2008, to October 16, 2009 (LA DNR 2009).................. 4-25

Figure 4-10:  Blind River flow velocity and flow direction near U.S. Highway 61 measured
hourly from November 6 to November 17, 2009.................. i 4-26

Figure 4-11:  Pass Manchac daily stage analysis for 1974 to 2004.....................ccccee...... 4-28

Figure 4-12:  Mean salinity at Pass Manchac: 1951 to 2000 (from U.S. Army Corps of
Engineers, New Orleans District).............c.co. v 4-40

Figure 4-13: = Mean annual and monthly salinity at Pass Manchac 1955 to 1981 and during
the 1998 to 2000 drought (from U.S. Army Corps of Engineers, New Orleans
............................................................................................................................ 4-40

Figure 4-14: Habitat analysis in study area for years 1956, 1978, 1988, and 2000 (Wicker

1980; Barras et al. 1994; Barras et al. 2003; Morton et al. 2007).................. 4-46
Figure 4-15:  Habitat analysis for the project distribution area for 2005........................4-47
WRDA 2007 Section 7006(e)(3) October 2010

X1v



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

Figure 4-16: Habitat condition map for the Study Area .................. oo 4-57
Figure 4-17:  Area of Potential Effect (APE) for Study Area .................cccviiiiiiccnn. 4-89
Figure 4-18:  Cultural Resource Sites Located within the Study Area .............................4-89

Figure 4-19:  Study area location relative to LDWF Wildlife Management Areas, boat
launches, and self-clearing permitting stations ......... ..o 4-95

Figure 4-20: Population trends for Ascension and St. James parishes from 1900 to

Figure 4-21  Housing trends for Ascension and St. James parishes from 1900 to
2008 ... 4-97

Figure 4-22: Historic volume of cypress cut in the state of Louisiana (Louisiana Department
of Conservation 1943; Louisiana Forestry Commission, 1957; Louisiana
Forestry Commission Progress Reports 1956-76; Mistretta and Bylin 1987
compiled in Chambers et al. 2005)...............cci i 42122

Figure 4-23: Oil and Gas well and well bottoms within the vicinity (< 500 meters) of the
StUAY Qrea ......c.oiiiiiiiii s 4-124

Figure 4-24: Location of berms within the distribution .................. ... 4-130

Figure 5-1:  Projected relative sea-level rise (feet) over the project life (2011-2061) in 5-year
increments for low, intermediate, and high scenarios.................. ...............5-43

WRDA 2007 Section 7006(e)(3) October 2010

p: 4%



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

TABLES
Table 1-1: Relevance of prior studies, reports, programs, and water projects to the Small
Diversion at Convent/Blind River, Louisiana Feasibility Study............... .. 1-9
Table 3-1: Management Measure Screening.................. coccevvvvcrccccccccccneeenne. 3-13
Table 3-2: Diversion Locations ................ciuiiiiii s 3-35
Table 3-3: Contribution of 1500 cfs Diversion Alternatives to the Planning Objectives
............................................................................................................................. 3-42
Table 3-4: Cost (millions of dollars) of alternatives in the final array........................3-45
Table 3-5 Comparison of Final Array with Respect to Environmental Consequences
.............................................................................................................................. 3-48

Table 3-6: Cost Effectiveness Analysis of the Final Array ................c. v 3-77

Table 3-7: Incremental Cost Analysis of the Final

ATTAY ..ot 3-78
Table 3-8: Maximum Cost Including Inflation through Construction..........................3-79
Table 3-9: Significance of Specific Resources within the Project Study Area................3-83
Table 3-10: Recommended Plan Components.................. .. 3-94
Table 3-11: Preliminary Cost for Implementation of Monitoring Program................. 3-102
Table 3-12 Milestone Schedule..............ccooiiiiiii 3-114
Table 3-13 COSt SNATING ... 3-120
Table 4-1: Soil series characteristics within the project distribution area as described by

the NRCS (2007)......cviiiiiiiii s 4-13
Table 4-2: Lower Mississippi River summary water quality data recorded at LDEQ

station 0081 (1969-1990) and LDEQ station 0321 (1991-1995) (LDEQ,

2009). .. s 4-33
WRDA 2007 Section 7006(e)(3) October 2010

XVl



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

Table 4-3: Lower Mississippi River summary water quality data recorded at LDEQ
station 0053 (2006-2009) near Plaquemine, Louisiana (LDEQ,
2009) ... e s 4-34
Table 4-4: Blind River summary water quality recorded near U.S. Highway 61 bridge
(LDEQ station 0117) from 1978 to 1998 (LDEQ, 2009).................. ceceece... 4-36
Table 4-5: Wetland community type acreage by location within the study area (USGS
NWRG, 1999) ..ot s 4-57
Table 4-6: Common plant species observed or likely to occur in the study area by habitat
1517 &S OO 4-51
Table 4-7: Acreage by habitat condition class for the study area................................4-56
Table 4-8: Upland Vegetation by Land Cover Class and Study Area Location (USGS
2003) ..o s 4-58
Table 4-9: Status, functions of interest, trends, and projections from 1985 through 2050
for avifauna, furbearers, game mammals, and reptiles within the study area
(LCWCRTE & WCRA, 1999).....ccuiiiiiiiiiiiiiiiicice e 4-62
Table 4-10: Mammal species likely to occur within the study area based in available
habitat and species” distributions and habitat preferences........................ 4-67
Table 4-11: Common macroinvertebrates by habitat type for the Lower Mississippi River
(Baker et al. 199T).......cooiiiiit i 4-74

Table 4-12: Fish species sampled by Kelso et al. (2005) in southwest Maurepas

Table 4-13: Federally listed threatened and endangered plant and animal species located
within Louisiana organized by jurisdiction authority, and bolded if
potentially occurring within study area.................. oo 4-83

Table 4-14: Rare, threatened and endangered species of plants and animals, and natural
communities tracked by LNHP for Ascension and St. James Parishes (April
Table 4-15: Population trends from 2000 to 2008 for St. James and Ascension Parishes,

| IR0 Y 0§13 =1 o L= VPSP 4-98

Table 4-16 Housing trends from 2000 to 2008 for St. James and Ascension Parishes,
| IR U3 P ¥ o b= WO 4-98

WRDA 2007 Section 7006(e)(3) October 2010
XVil



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

Table 4-17: Major businesses in St. James Parish, Louisiana.................. .o 499

Table 4-18: Employment characteristics and change from 2000 to 2008 for St. James

Table 4-19: Major Businesses in Ascension Parish, Louisiana...................c.c.ccc........... 4-101

Table 4-20: Employment characteristics and change from 2000 to 2008 for Ascension
Parish..........cooiii i 4-102

Table 4-21: Income statistics and change from 2000 to 2008 for residents of St. James

PariS. ..ottt ettt ettt s et e st eeeareens 4-103
Table 4-22: Income statistics and change from 2000 to 2008 for residents of Ascension

PariSh. ... ettt eaeeens 4-105
Table 4-23: Public Service Infrastructure present in St. James Parish and Ascension Parish,

| G U T=3 P U o b= VR 4-107

Table 4-24: Median owner-occupied home values from 1930 to 2000........................4-110

Table 4-25: Telecommunication and energy infrastructure within the study

Table 4-26: Minority populations from 1900 to 2000.................. cocevccccccccccnnn. 4114

Table 4-27: Proportion of the population living below the poverty line from 1990 to

Table 4-28: Demographic Data for Proposed Study area from 2000 U.S.

CONSUS. ...ttt s 4-115
Table 4-29: Water use in millions of gallons per day in 2005 for surface water and

groundwater resources by water source for Ascension and St. James

PariShes. .......ooiiiiii s 4-117

Table 4-30: Annual water withdrawals (millions of gallons per day) from 1960 through
2005 for St. James and Ascension parishes...............c..coovecvcnncccnnene. 4118

Table 4-31: Oil/ gas wells within or adjacent to the study area.....................cc.c.......... 4-125

Table 4-32: Well bottoms and bores within or near the study area.................. .........4-125

WRDA 2007 Section 7006(e)(3) October 2010

xVviil



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

Table 4-33: Summary information for pipelines within the study area...................... 4-129
Table 4-34: Summary information for aboveground and belowground transmission lines
within the study area.................. 4-130
Table 5-1: Comparison of Cumulative Impacts.............c.ocuivevvnicccineccreecneene. D=3
Table 5-2: Net Acres Created, Restored, and/or Protected by Other Federal, State, Local,
and Private Restoration Efforts (USACE, 2004)............c.ccoevvevvncccinnenee. 5-38
Table 5-3: Projected relative sea-level rise (feet) over the project life (2012-2062) in 5-year

increments for low, intermediate, and high scenarios in the project area based
on West End at Lake Pontchartrain tide gauge dally stage data from 1959-2009

and USACE Circular No. 1165-2-211 (2009) .. ..5-42
Table 5-4: Metric Analysis Summary for Average Annual Water Depth,

Frequency of Dryout, and Backflow Prevention for Sea Level Rise

(SLR) .o et 5-44
Table 5-5 Nutrient Concentrations and Areal Rate Constants...................................5-60
Table 5-6: Average Diversion Flows to Blind River Project swamp Area for Alternative

s 5-61
Table 5-7: Average Diversion Flows to Blind River Project swamp Area for Alternative

B s 5-62
Table 5-8: Average Diversion Flows to Blind River Project swamp Area for Alternative

D e 5-63
Table 5-9: Average Diversion Flows to Blind River Project swamp Area for Alternative

AB Lo e 5-64

Table 5-10: Projected Land Loss from 1990 to 2050 for Upper Pontchartrain Sub-Basin by
General Habitat Type (LCWCRTF & WCRA, 1999).............cccviviiien . 5-78

Table 5-11: Guidelines for assigning points within the Unit Day Value

Method........oooiiiii s 5-119
Table 6-1: Categorization of Scoping Comments by DSEIS Subject Matter............... ... 6-3
WRDA 2007 Section 7006(e)(3) October 2010

X1X



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

Volume IV Appendices
ENVIRONMENTAL REPORTS
APPENDIX A Biological Assessment
APPENDIX B U.S. Fish and Wildlife Service Coordination Letter and Report
APPENDIX C NOAA Fisheries Service Coordination Letter
APPENDIX D 404(b)(1) Water Quality Report

APPENDIX E Louisiana Coastal Resources Program Consistency
Determination

APPENDIX F State Historic Preservation Officer Coordination
APPENDIX G Responses to Public Comments
APPENDIX H Value Engineering Report Summary
APPENDIX I Adaptive Management / Monitoring Plan
APPENDIX J Real Estate Plan
APPENDIX K Benefit / Cost — Incremental Cost Analysis

ANNEX K-1 WVA Report

ANNEX K-2 Response to Comments on WVA Certification
APPENDIX L Engineering Appendix

APPENDIX M Phase I ESA Summary

WRDA 2007 Section 7006(e)(3) October 2010

XX



Table of Contents Volume IV — LCA Small Diversion at Convent/Blind River

WRDA 2007 Section 7006(e)(3) October 2010

xx1



Executive Summary Volume IV — LCA Small Diversion at Convent/Blind River

EXECUTIVE SUMMARY

ES-1 Summary Introduction and Study Infor mation

This integrated feasibility study and supplemental environmental impact statement
investigates alternatives to reverse the current decline of a portion of the Maurepas
Swamp and to prevent the transition of the freshwater swamp into freshwater
marsh and subsequently open water. Specifically, this feasibility study of the Small
Diversion at Convent/Blind River evaluates a small hydraulic diversion (less than
5,000 cfs) from the Mississippi River into Maurepas Swamp and the the Blind
River. Alternative locations for the proposed control structure in the vicinity of
Convent, Louisiana, located at Mississippi River mile 159, were investigated.
Reversing this decline will aid development of a more sustainable wetland
ecosystem that will serve to protect the local environment, economy, and culture. In
light of Louisiana’s extreme vulnerability to intense storms this project may also
provide some measure of flood damage protection.

The study identifies and evaluates management measures and alternatives that
might contribute to reversing the current decline of the southeastern Maurepas
Swamp. The purpose of this study is to identify reasonable alternatives and to
screen the alternatives down to a recommended plan. The Blind River headwaters
are located in St. James Parish approximately 2-3 miles north of the east bank of
the Mississippi River at Convent. The Blind River flows then northeast through
Ascension and St. John the Baptist Parishes before it empties into Lake Maurepas.
The objective of this project is to introduce freshwater, sediment, and nutrients into
the southeast portion of the Maurepas Swamp to improve biological productivity
that will facilitate accretion in the swamp, and prevent further swamp
deterioration.

The Study Area for this project included portions of the Mississippi River Deltaic
Plain within coastal southeast Louisiana in the Lake Pontchartrain Basin. The
Lake Pontchartrain Basin consists of four sub-basins—the Upper, the Middle, the
Lower, and the Upland Sub-basins. The Study Area for this project is within the
Upper Lake Pontchartrain Sub-basin. The Upper Lake Pontchartrain Sub-basin
includes Lake Maurepas, Maurepas Swamp, Blind River, and portions of the Amite
River.

Louisiana parishes in the Study Area include St. James and Ascension. The benefit
area consists of the Maurepas Swamp and Blind River southwest of I-10. These
boundaries define hydrologically distinct areas that can be individually addressed
in the plan formulation process.

The Maurepas Swamp is one of the largest remaining tracts of coastal freshwater
swamps in Louisiana. The Blind River flows from St. James Parish, through
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Ascension Parish and St John the Baptist Parish, and then discharges into Lake
Maurepas.

The Maurepas Swamp serves as a buffer between the open water areas of Lakes
Maurepas and Pontchartrain and developed areas along the Interstate 10 (I-
10)/Airline Highway corridor. Development along the I-10/Airline Highway corridor
in this area includes residential, commercial, and industrial land use. The
Maurepas Swamp is used for fishing, hunting, and other recreational activities and
has considerable cultural significance since it is the largest contiguous tract of bald
cypress-tupelo swamp near the New Orleans metropolitan area.

ES- 2 Need For and Objectives of Action

Study Area problems and opportunities were drawn from prior comprehensive
planning studies and from public input and inter-agency information exchange.
System-wide problems and opportunities were used to identify and define more
geographically specific problems and opportunities throughout the Study Area.
Through the NEPA public scoping process, the study team solicited input on
problems and opportunities from members of the public, government resource
agencies, and other stakeholders

Study Area Problems & Needs:

The Mississippi River and Tributaries (MR&T) levee system has isolated the
Maurepas Swamp (and Blind River) from the natural, periodic, near-annual
flooding by the Mississippi River. This has resulted in a degradation/deterioration
process and reduced biological productivity in the swamp due to lack of freshwater,
nutrients, and sediment input from the Mississippi River. The swamp 1s also
subsiding due to natural causes and possibly due to man-made activities such as oil,
gas, and groundwater withdrawals. The reduced biological productivity combined
with the lack of sediment from the river has reduced soil formation (accretion) to a
rate less than the subsidence. Consequently, the land surface is sinking.

Additional ecosystem problems are associated with past construction of logging
trails, drainage channels, pipelines, other utilities, and roads through the swamp.
These features disrupt the natural water flow and drainage patterns and impact the
biological productivity of the swamp. Short circuiting of the natural drainage
patterns has created ponding in some areas which inhibits bald cypress and tupelo
propagation.

The Blind River project is being planned to address the problem of severe
deterioration of the Maurepas Swamp. Subsidence, storm surge, saltwater
intrusion, impoundment, lack of substrate accretion, tree regeneration and the
absence of freshwater, sediments, and nutrients from the Mississippi River have all
caused significant adverse impacts to the Maurepas Swamp and Blind River,
resulting in swamp ecosystem degradation.
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Specific problems identified in the Study Area are:
e Tree mortality and decline in the overall health of the swamp
e Exposure to stochastic risks, particularly increased salinities
e Potential impacts to populations of indigenous fish and wildlife species
e Vulnerability of the area to hurricane-related damage and conversion to open
water areas

Study Area Opportunities: As management measures are developed
opportunities within the Study Area will be identified and incorporated into the
planning process. Opportunities identified in the 2004 LCA report and further
developed for the Blind River study are listed below:

e Prevent future cypress swamp degradation and transition currently predicted
to occur

e Restore the deltaic process impaired by levee and dredged material bank
construction

e KEnhance Blind River water quality by diverting freshwater from the
Mississippi River to the Blind River

e Protect vital socioeconomic and public resources, such as the growing eco-
tourism industry resident in the Maurepas Swamp and the Maurepas
Wildlife Management Area.

e Enhance recreational opportunities in the Maurepas Swamp and Blind River

Planning Objectives

The goal of the Small Diversion at Convent/Blind River Project is to reverse the
trend of degradation in the southeastern portion of the Maurepas Swamp, to help
achieve and sustain a coastal ecosystem that can support and protect the
environment, economy, and culture of southern Louisiana and thus contribute to
the well-being of the Nation.

The overall objective of the Small Diversion at Convent/Blind River Project is to
reverse the trend of deterioration of southeast Maurepas Swamp and Blind River.

Specific Project Objectives
Objective 1: Promote water distribution in the southeastern portion of
Maurepas Swamp to move stagnant water out of the system.

Objective 2: Facilitate swamp building, at a rate greater than swamp loss
due to subsidence and sea level rise, by increasing sediment input and
swamp production to maintain or increase elevation in the swamp.

Objective 3: Establish hydro period fluctuation in the swamp to improve
baldcypress and tupelo productivity and their seed germination and survival,
by increasing the length of dry periods in the swamp.
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Objective 4: Improve fish and wildlife habitat in the swamp and in the
Blind River

ES-3 Existing and Future Without Project Condition

With no connectivity to the Mississippi River, the Blind River watershed has been
cut-off from periodic Mississippi River flows resulting in much lower availability of
freshwater, nutrients, and sediment. Without freshwater, nutrients, and sediment
reintroduction into the Blind River watershed, observed conditions of deterioration
are expected to continue into the future.

Without action, the swamp is predicted to continue to deteriorate at the same or
accelerated rates, with approximately 21,400 acres (8,600 ha) of baldcypress-tupelo
swamp projected to be lost over the 50-year period of analysis, including 3,300 acres
(1,300 ha) of baldcypress-tupelo swamp that would become marsh in 20 to 30 years,
7,900 acres (3,200 ha) of baldcypress-tupelo swamp that would become marsh in 30
to 50 years, and 10,140 acres (4,100 ha) of baldcypress-tupelo swamp that would
become marsh in greater than 50 years.

A more complete and detailed description of the existing and future without project
conditions can be found in Sections 4 and 5 of this report.

ES-4 Plan Formulation and Alter native Screening

The following paragraphs summarize the alternative plan formulation process,
alternative evaluation criteria, selected alternatives for detailed analysis and plan
implementation and management.

M anagement M easur es

Management measures were developed to address Study Area problems and to
capitalize upon Study Area opportunities. A total of 99 measures were considered
and evaluated. Management measures were derived from a variety of sources
including prior studies, the NEPA public scoping process, and the multidisciplinary,
interagency PDT. Management measures identified were organized into structural
and nonstructural measures.

Structural Measures (Features)

¢ Water Management Modifications in Maurepas Swamp: Various water
management measures were identified to apply diverted freshwater to the
swamp to beneficially allow transfer of freshwater and release of nutrients
and sediments to the swamp. This category of management measures
included the inflow of the water from a distribution system, sheet flow across
the swamp through existing and proposed berm gaps, and then release and, if
required, control of flow and final routing to the Blind River.

e Distribution System within the Maurepas Swamp: After being
delivered to the fringes of the distribution area, the freshwater will have to
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be transported and distributed throughout the swamp to avoid short-
circuiting into existing pipeline and drainage channels and into the Blind
River.

e Separate Distribution System: This measure would keep the freshwater
conveyance separate from the existing drainage systems. The initial concept
1s to provide the distribution system, consisting of either canals or
underground conduits, to transport the freshwater to the upstream ends of
sub-basins (hydrologic units), where it will be released. Outlet controls may
be required to prevent channelization and to control the hydroperiod in the
swamp

e Transmission (Transfer) System: The transmission or transfer system
includes the facilities necessary to transfer the freshwater from the diversion
point and deliver it to the distribution system at the edge of the swamp.

e Diversion System: The diversion for the Blind River project will be located
on the east bank of the Mississippi River at a point with available alignments
into the Maurepas Swamp.

e Diversion Point: Seven potential diversion point locations were identified.
In addition to a single diversion point, multiple diversion points were
considered as the project progressed.

e Water Quality Management: Water quality management measures are
required for two broad purposes:

0 Provide the desired water quality and parameters in the freshwater
delivered to, and applied in, the swamp.
0 Protect and possibly improve the water quality in the streams and
water bodies downstream of the targeted service area.
The swamp has specific needs to promote revitalized growth, including the
freshwater, suspended sediment, and nutrients in the water. The Mississippi
River water may have pollutants that can be assimilated in the swamp, such
as mercury, pesticides, and nutrients.

e Sediment Management: The existing ground surface in the swamp has
had a net loss of elevation relative to sea level due to ground subsidence
trends and sea level rise. Several measures were identified to introduce
sediment directly into the swamp. Sediment can assist with vertical
accretion and will be supplemented by vegetation and litter fall that will also
add to the soil base in the swamp.

Non-Structural Management Measures (Activities)
e Water Quality Management.

0 Extended diversion duration to freshen Blind River. The
anticipated diversion period will be in the spring. During the dry
season, the Blind River becomes stagnant, due to lack of local rainfall
and runoff. The diversion period could be extended into the dry
seasons to freshen the Blind River and downstream water courses.
This management measure would require a corresponding measure at
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the diversion point, such as pumps, to allow diversion during low water
levels in the Mississippi River.

0 Extended diversion duration to counter salinity intrusion. The
Study Area is subject to high levels of salinity backing up from the
Gulf of Mexico due to stochastic events. These include extended
droughts and tropical storm surges. Providing capabilities for
extended diversion periods, as discussed above, could assist in flushing
out the system after the salinity intrusion events.

e Vegetation Management: A major objective of the diversion project is to
improve conditions for bald cypress and tupelo germination and seedling
recruitment to promote regeneration. Measures can be taken to assist in
regeneration and to protect against loss of seedlings and saplings, including:

0 Plant seedlings in targeted areas. This could be a one-time planting,
or routine plantings in different areas over the design life of the
project;

0 Identify areas and control the water levels to mimic the natural wet —
dry cycle; and

0 Control herbivore grazing of the seedlings with fences or other means.

e Recreational Access and Enhancements: The swamp and the existing
wildlife management area is a recreational destination for the general public.
A diversion will enhance nutrient assimilation and thereby improve water
quality and in turn fish and wildlife habitat which will enhance recreational
activities.

e Real Estate: Real estate acquisition will be required for all elements of the
project, including the diversion structure, the transmission system, and all
elements within the targeted project service area in the swamp.

There were a total of 75 management features included in the initial screening and
24 management activities. As an initial step the screened list of management
measures was evaluated based on benefits, constraints, and relative costs. Based
on that initial screening of the management measures, 48 features and 3 activities
were retained for further analysis.

The retained management measures were then grouped into a preliminary array of
12 alternatives and the no action alternative for further evaluation to achieve the
overall project goals and objectives. The 12 alternatives were formulated to
consider 11 different options for the diversion point, different diversion methods,
the transmission system, the distribution system, and the benefit area. Through
iterative screening of the alternatives with respect to their viability to meet project
goals, a final array of five alternatives was considered for further detailed analysis.

I dentification of the Final Array of Alternatives
The following five alternatives were identified for further consideration and
inclusion in the Final Array are:
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e No Action (required to establish baseline conditions and the need for a
diversion)

e Alternative 2 — 3,000 cfs Diversion at Romeville (Gated Culvert System)

e Alternative 4 — 3,000 cfs Diversion at South Bridge (Gated Culvert System)

e Alternative 4B — 3,000 cfs Diversion at South Bridge with split flows (Gated
Culvert System)

e Alternative 6 — Two 1,500 cfs Diversions at Romeville and South Bridge
(Gated Culvert Systems)

No Action (Futurewithout Project Conditions)

The No Action Alternative will lead to the eventual degradation of the swamp in the
distribution area. Local drainage occurs in episodic events and sends large
quantities of water to the Blind River and the swamp. This local drainage can
contain significant pollutants in terms of sediment, nutrients, pesticides, and
herbicides. Without the natural assimilation capacity of the swamp, these
pollutants can cause stresses on the aquatic life in the Blind River.

Without adequate flow of water through the swamp and with issues relating to
subsidence, and relative sea level rise as well as ponding and drainage from
pipeline channels, the hydro period of the swamp is not conducive to the health and
regeneration of several native tree species, including baldcypress and water tupelo.
The swamp has been traversed with many man-made features, including railroad
embankments and channels, which have disrupted the natural hydro period of the
swamp and limited the vertical accretion that would occur from sediment input and
prolific vegetation growth from the nutrient input from the Mississippi River.

Alternative 2 — A 3,000 cfs Diversion at Romeville

This alternative adds a gated culvert system and transfer canal along the Romeville
alignment, restores and improves the 160 existing berm cuts, adds 30 new 500-foot
wide berm cuts, builds up to 6 control structures at strategic locations in the
swamp, and adds 4 new culverts under U.S. HWY 61. The purpose of the diversion
1s to bring freshwater, sediment, and nutrients to the swamp at strategic times
during the year.

Alternative 4 — A 3,000 cfs Diversion at South Bridge

This alternative adds a gated culvert system and transfer canal along the Cox
alignment south of the U.S. HWY 70 Bridge, restores and improves the 160 existing
berm cuts, adds 30 new 500-foot wide berm cuts, builds up to 6 control structures at
strategic locations in the swamp, and adds 4 new culverts under U.S. HWY 61. The
purpose of the diversion is to bring freshwater, sediment, and nutrients to the
swamp at strategic times during the year.
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Alternative 4B — A 3,000 cfs Split Diversion at South Bridge

This alternative adds a gated culvert system and transfer canal along the Cox
alignment south of the U.S. HWY 70 Bridge, restores and improves the 160 existing
berm cuts, adds 30 new 500-foot wide berm cuts, builds up to 6 control structures at
strategic locations in the swamp, and adds 4 new culverts under U.S. HWY 61.
This alternative includes a modification to the distribution of the diversion provided
by Alternative 4 by sending 1,500 cfs to the south through the St. James Parish
Canal in order to achieve a similar distribution to Alternative 6. The purpose of the
diversion is to bring freshwater, sediment, and nutrients to the swamp at strategic
times during the year.

Alternative 6 — A 3,000 cfs Dual Diversion at Romeville and South Bridge

This alternative adds a gated culvert system- and a transfer canal- along the
Romeville alignment and a gated culvert system- and transfer canals along the Cox
alignment south of the U.S. HWY 70 Bridge, restores and improves the 160 existing
berm cuts, adds 30 new 500-foot wide berm cuts, builds up to 6 control structures at
strategic locations in the swamp, and adds 4 new culverts under U.S. HWY 61. The
purpose of the diversion is to bring freshwater, sediment, and nutrients to the
swamp at strategic times during the year.

Comparison of Alternative Plans

The four alternatives in the final array were compared to each other and to no
action based on benefits, costs, and impacts. The first cost and annual costs for the
final four alternatives are below.

Alternative 2 1s the least expensive with a first cost of about $102 million with
Alternative 6 being the most expensive at over $155 million. Alternatives 4 and 4B
are slightly less expensive than Alternative 6 at $152.2 million and $146.9 million,
respectively. A cost summary comparison of the final array of alternatives is
provided in Table ES-1.

ES-1: Cost (millions of dollars) of Final Array Alternatives!,?

Cost (millions of dollars)

Item Alt. 2 Alt. 4 Alt. 4B Alt6

Construction Subtotal $735 $110.7 $106.8 $111.2
Engineering & Design (E&D) $3.7 $5.5 $5.3 $5.6
Supervision & Administration (S& A) $2.2 $3.3 $3.2 $3.3
Real Estate $2.2 $2.2 $2.2 $4.4
Subtotal $81.6 $121.8 $117.5 $124.5
Contingencies @ 25% $20.4 $30.4 $29.4 $31.1
Total First Cost $102.0 $152.2 $146.9 $155.6
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Annualized First Cost $5.06 $7.55 $7.28 $7.72
Annua O&M Costs $0.59 $0.59 $0.67 $0.74
Total Annual Cost $5.65 $8.14 $7.95 $8.46

* Costs for Adaptive Management are not included in Table ES-1.

Table ES-2 summarizes the results of the Wetlands Value Assement (WVA) benefit
analysis and of the IWR-PLAN incremental cost analysis. Although Alternative 6
provides the greatest number of environmental benefits in terms of AAHUs
estimated using the WVA process. Alternative 2 provides over 90% of the benefits
for about 67% of the cost of Alternative 6. As can be seen from Table ES-2 below,
the cost per AAHU is much lower for Alternative 2 that for the other three
alternatives and the incremental cost per habitat unit in going from Alternative 2 to
Alternative 4B and/or Alternative 6 is quite high. Another factor to consider is that
Alternative 2 impacts the smallest number of wetland acres. Accordingly,
Alternative 2 is the alternative that reasonably maximizes ecosystem restoration

benefits compared to costs and is designated as the National Ecosystem Restoration
Plan (NER).

Table ES-2: Summary of WVA Analysis AAHUs, IWR-PLAN benefits, and
Wetland Impacts (acres) for Final Array Alternatives3,4

Alt. 2 Alt. 4 Alt. 4B Alt. 6
AAHUs 6,421 6,124 7,103 7,114
Cost ($1,000s) $5,646 $8,135 $7,954 $8,455
Cost-effective Yes No Yes Yes
Best Buy Yes No Yes Yes
Cost/HU $879 $1,328 $1,120 $1,189
Incremental Cost/HU negative $3,385 $4,054
Wetland Acres | mpacted* 53 271 306 287

*Wetlands impacted during project construction.

ES5 NER Plan
The NER Plan reasonably maximizes ecosystem restoration benefits compared to
costs, consistent with the Federal objective. Based on the comparison of alternatives

above, Alternative 2, a 3,000 cfs diversion at Romeville is designated as the NER
Plan.

ES-6 Plan Selection — Tentatively Selected Plan

After comparing the four alternative plans carried over for detailed analysis and the
No Action Alternative, Plan 2, a 3,000 cfs diversion at Romeville was selected, as
the Tentatively Selected Plan (T'SP) and later confirmed as the Recommended Plan.
Plan 2 best meets the screening criteria; would accomplish the planning objectives
and goals; would be consistent with the Environmental Operating Principles; and
would contribute to reversing the trend of deterioration in the southeast part of the

3 All costs are in October 2009 prices
* First costs were annualized using a discount rate of 4-3/8% over a 50-year period
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Maurepas Swamp. The Recommended Plan would improve a total of 21,369 acres
(8,648 ha) of baldcypress-tupelo swamp that are in various stages of deterioration.
The Recommended Plan would improve 3,295 acres (1,333 ha) of baldcypress-tupelo
swamp that would become marsh in 20 to 30 years without project implementation,
7,934 acres (3,211 ha) of baldcypress-tupelo swamp that would become marsh in 30
to 50 years without project implementation, and 10,140 acres (4,104 ha) of
baldcypress-tupelo swamp that would become marsh in greater than 50 years
without project implementation.

Components

Alternative 2, a 3,000 cfs diversion at Romeville, has six major components: a
diversion structure, a transmission canal, control structures of various sizes,
approximately 30 berm gaps, cross culverts at four locations along the U.S 61, and
instrumentation. The Recommended Plan components are summarized in the
following table.

Table ES-3: Recommended Plan Components

Item Description

Diversion Culvert 3,000 cfs

Box Culverts5 3 — 10’ x 10’ reinforced concrete, multi-cell box culvert

Sluice Gates 3 — 10’ x 10’ cast iron gates with motor operators

Trash Racks Coarse grid

Inlet Canal Earthen channel — 40’ bottom width, 4:1 SS, 27 deep

Transmission Canal 3,750 cfs (1.25x diversion flow rate)

Earthen Canal 155’ bottom width, 4:1 SS, 12’ deep

Berms Earthen embankments, 12’ top width, 3:1 SS (exterior)

Culverts at CN RR 8 — 12’x8 reinforced concrete multi-cell box culverts

Culverts at LA 3125 8 — 12’x8 reinforced concrete multi-cell box culverts

Control Structures

Control Structure Large concrete structure in existing channel

Control Building Housing for instrumentation, HPU, generator

Berm Gaps

500-foot Wide Gaps Excavate gaps at 2,500-foot spacing in spoil banks

Cross Culverts at Hwy 61

Box Culverts 3 — 3'x4’ Box Culverts at 4 locations

Instrumentation

Local instrumentation Monitoring and control at diversion and control
structures

Stream Stage Monitors Monitoring in Blind River and drainage channels

Communication Remote satellites for communication to control
building

5 Box culvert dimensions are horizontal x vertical inside dimensions.
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ES-7 Monitoring Plan and Adaptive M anagement

A feasibility level monitoring and adaptive management (AM) plan was developed
for the LCA Small Diversion at Convent/Blind River project. The monitoring and
AM plan for this project was developed with assistance from the LCA AM
Formulation Team. The feasibility level monitoring and AM plan was developed to
include a sufficient description of the proposed monitoring and AM activities to
1dentify the nature of proposed AM activities and to estimate the costs and duration
of the monitoring and AM plan.

The project monitoring and AM plan describes and justifies AM in relation to the
proposed project management alternatives identified in the Feasibility Study. The
plan also identifies how AM will be conducted for the diversion at Convent/Blind
River and who will be responsible for this specific AM program. The results of this
project-specific AM program will be used to adaptively manage the project,
including specification of conditions that will qualify project success and terminate
the AM program.

ES-8 Effectiveness of Recommended Plan in Meeting Goals and Objectives
The Overall Small Diversion at Convent/Blind River project objective is to reverse
the trend of deterioration of Maurepas Swamp and Blind River.

The Recommended Plan would meet the overall and the specific project objectives.
The diversion will bring nutrients, sediment, and water to the swamp to increase
productivity and accretion (swamp building). The construction of new gaps in
berms, maintenance of existing gaps in the berms, and strategically placed control
structures in the major conveyance channels, along with the diversion, will promote
water distribution to increase productivity and accretion (swamp building). The
operational flexibility provided in the Recommended Plan will allow establishment
of hydroperiod fluctuations in the swamp to improve seedling germination and
survival.  Nutrient assimilation in the swamp of water diverted from the
Mississippi River will improve water quality and thereby the fish and wildlife
habitat in the swamp and in Blind River. These activities would reverse the trend
of deterioration of Maurepas Swamp (west) and Blind River.

ES-9 Effectiveness of Recommended Plan in M eeting Environmental Operating Principles

The Recommended Plan is effective in meeting the environmental operating
principles developed by the U.S. Army Corps of Engineers to apply to all its
decision-making and programs and to reaffirm its commitment to the environment.
The Recommended Plan is environmentally sustainable as it minimizes operational
activities to the extent possible while maintaining operational flexibility to restore a
viable natural system. The Recommended Plan was developed to reverse
deterioration of the swamp and Blind River by utilizing the natural swamp building
and assimilation processes balanced with appropriate management activities while
minimizing environmental consequences. The improvement of bald cypress-tupelo
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swamp provided by the Recommended Plan will mitigate for the unavoidable
wetland impacts resulting from project implementation. Monitoring and adaptive
management will provide knowledge on how to effectively implement small
diversion projects to maintain and protect valuable swamp ecosystems. In addition,
the Recommended Plan was developed with the inclusion of important stakeholder
input.

ES-10 Compensatory Mitigation Measures

Compensatory mitigation is not needed for this project. Wetland impacts were
avoided and minimized to the extent possible in the preliminary design of the
Recommended Plan. The Recommended Plan will impact 53 acres (21ha) of
wetlands with construction of the Romeville diversion canal. The wetlands that will
be impacted are not part of Maurepas Swamp that will be improved (as described
above). The improvement of 21,369 acres (8,648 ha) of bald cypress-tupelo swamp
will mitigate for the wetland impacts resulting from construction of the Romeville
diversion canal.

ES-11 Risk and Uncertainty

The study addresses risk and uncertainty as related to the ability of the proposed
system to meet the project objectives. Areas of risk and uncertainty analyzed
include hydrologic, environmental, engineering design, operational performance and
maintenance needs, construction, and economics. In summary the Recommended
Plan is a robust solution to the identified problems and considered likely to be
successful in meeting and/or exceeding the planning objectives. See Section 3.8 for
a more complete discussion of the risk and uncertainty analysis.

ES-12 Implementation Responsibilitiesand Cost Sharing

The State of Louisiana, acting through the Coastal Protection and Restoration
Authority of Louisiana (CPRA), will be the non-Federal sponsor for the LCA Small
Diversion at Convent/Blind River project. In November 2008, the USACE and
CPRA executed a single Feasibility Cost-Share Agreement covering six Louisiana
Coastal Area near-term plan elements listed in Section 7006(e) of the Water
Resources Development Act of 2007. The six features each underwent a separate
feasibility analysis and environmental compliance analysis culminating in a single
master feasibility document. The cost-share during the feasibility phase was 50%
Federal and 50% non-Federal. However, the individual elements have been divided
so that each entity had lead responsibility for preparing three of the six report
components. At the end of the feasibility phase the total cost for all elements will
have been shared on a 50/50 basis, yet for work on each individual element during
the feasibility phase the ratio of funds expended by either the Federal or non-
Federal sponsor will be higher depending upon their level of responsibility. CPRA
had the technical planning lead for this particular LCA project element.

Following the feasibility phase, the cost share for the planning, design and
construction of the project will be 65% Federal and 35% non-Federal. The CPRA
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must provide all lands, easements, rights-of-way, utility or public facility
relocations, and disposal areas (LERRDs) required for the project. Operation,
Maintenance, Repair, Replacement and Rehabilitation (OMRR&R) of the project
would be a 100% CPRA responsibility.

Table ES-4 below provides the distribution of cost for the fully funded project cost
estimated. The estimate includes contingencies based on a risk and uncertainty
analysis using the Crystal Ball computer program, price escalation to October 2011,
and inflation to the midpoint of construction. According to the MCACES cost
estimate developed, the total fully funded cost of constructing the Recommended
Plan 1s $123,140,000. The Federal cost-share for construction of the Recommended
Plan would be $80,041,000 and the non-Federal cost share would be $43,099,000.
Operation and maintenance costs will be $462,000 annually and the cost to dredge
sediments from the transfer canal will be $2,200,000 annually. The State of
Louisiana is in full support of the LCA Small Diversion at Convent/Blind River
project at the current cost share ratio of 65 percent Federal, 35 percent non-Federal,
with operations, maintenance, repair, replacement and rehabilitation being a 100
percent non-Federal responsibility, as required in WRDA 2007. Additionally, project
monitoring and any Adaptive Management deemed necessary will be cost shared at
65/35 for the first ten years of the project life.

Table ES-4: Cost Sharing

ITEM FEDERAL NON-FEDERAL TOTAL
(Rounded)
LERRDs to be acquired $4.040.000 $4.040.000
Facility/Utility Relocation $14.060.000 $14.060.000
Highway modifications/Rel ocations $1.820.000 $1.820.000
Railroad modifications/Relocations $2.090.000 $2.090.000
Subtotal Real Estate $22.010.000 $22.010.000
Construction $77.610.000 $77.610.000
Planning, Engineering, & Design $5.812.500 $1.937.500 $7.750.000
Construction Management $9.150.000 $9.150.000
Subtotal Construction $94.510.000 $94.510.000
Adaptive Management $6.620.000 $6.620.000
Subtotal 65/35 Cost Share $101.130.000 $22.010.000 $123.140.000
Adjustment for 65/35 Cost Share ($19.151.500) $19.151.500
TOTAL FIRST COST* $80.041.000 $43.099.000 $123.140.000
PERCENT OF FIRST COST 65% 35%
Annual Operation & Maintenance $462,000
Annual maintenance dredging $2,200,000

*Represents fully funded costs including insterest during construction
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ES-13 Environmental Commitments
A summary of the environmental and related commitments made during the
planning process and incorporated into the proposed project plan is as follows.

Management practices would be employed during construction activities to
minimize environmental effects and would be included in construction
specifications. Many of these measures are required in order to comply with
Federal, State, or local laws and regulations, regardless of whether they are
specifically identified in this document. Project implementation will comply with all
relevant Federal, State, and local laws, ordinances, regulations, and standards
during the implementation of the preferred alternative. Implementation of the
environmental commitments for the proposed project will be documented to track
the completion of the environmental commitments.

Environmental Commitments:

e Ensure that construction contractors limit ground disturbance to the smallest
feasible areas.

e Use accepted erosion control measures during construction.

e To minimize disturbance to bald eagles and other raptors nest searches will
be conducted up to three-quarters of a mile of proposed activities prior to
construction to avoid active nests. Appropriate protective measures will be
implemented to avoid or minimize nest disturbance if active nests are found.

e (Contact pipeline and gas well companies prior to construction activities to
1dentify and avoid existing hazards.

e Construction contractors will use and implement measures contained in
erosion control guidelines and BMPs to control soil erosion from construction
areas.

e Construction contractors will implement measures to control fugitive dust
during construction.

e Implement a program to compensate for losses of archaeological sites (if any)
that would occur as a result of construction and operation of the proposed
project.

ES-14 Views of Non-Federal Sponsor

CPRA has expressed the desire to implement and sponsor the LCA Small Diversion
at Convent/Blind River project in accordance with the items of local cooperation
that are set forth in Section 3.9.2 and subject to the discussion provided in Sections
3.9.3 and 3.9.5 in the main report. In addition, CPRA supports the NER plan
(Alternative 2) since this plan best meets the screening criteria; would accomplish
the planning objectives and goals; is cost-effective and is a best-buy, and would
reverse the trend of deterioration in the southeast part of the Maurepas Swamp.
Specifically, Alternative 2 would improve over 21,000 acres of baldcypress-tupelo
swamp that are in various stages of deterioration.
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ES-15 Public Involvement

NEPA Scoping

A Notice of Intent to prepare a SEIS for the Small Diversion at Convent / Blind
River, Louisiana, was published on December 22, 2008, in the Federal Register
(Volume 73, Number 246, Pages 78339-78340). A public scoping meeting was
organized and hosted in accordance with NEPA on February 12, 2009.

A total of 83 comments were received during the comment period; 12 multi-part
comments were expressed at the scoping meetings and 10 multi-part written (letter,
fax, and email) and verbal comments were received during the comment period.
Commenters were generally supportive of the project and stressed a need for
urgency.

Two additional meetings were conducted with groups associated with recreational
use of the Study Area. Based on comments received from attendees of the meetings,
1t is very apparent that the main recreational feature(s) associated with the swamp
include fishing and hunting. Comments were supportive of the project.

For the DSEIS, two additional public meetings were held in April and June of 2010
to describe the plan formulation process and obtain feedback on the Tenatively
Selected Plan. Comments received during these meetings also were supportive of
the project.

Other Public Comments, Areas of Controversy, Unresolved | ssues

Meetings and discussions with the public and local, State, and Federal agencies
indicated support for the project and did not identify any areas of controversy or
unresolved issues.

The impacts of the Deepwater Horizon oil spill on coastal Louisiana are uncertain
at this time. The impacts of the oil spill as well as the various emergency actions
taken to address oil spill impacts (e.g., use of oil dispersants, creation of sand
berms, use of Hesco baskets, rip-rap, sheet piling, and other actions) could
potentially impact USACE water resources projects and studies within the
Louisiana coastal area. Potential impacts could include factors such as changes to
existing, future-without, and future-with-project conditions, as well as increased
project costs and implementation delays. The USACE will continue to monitor and
closely coordinate with other Federal and State resource agencies and local sponsors
in determining how to best address any potential problems associated with the oil
spill that may adversely impact project implementation. Supplemental planning
and environmental documentation may be required as information becomes
available.
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ES-16 Coordination and Compliance

USACE Principlesand Guidelines

The guidance for conducting Civil Works planning studies (ER 1105-2-100) requires
the systematic formulation of alternative plans that contribute to the Federal
objective. In order to ensure that sound decisions are made with respect to
development of alternatives and ultimately plan selection, the plan formulation
process requires a systematic and repeatable approach. The Economic and
Environmental Principles and Guidelines for Water and Related Land
Implementation Studies (Principles and Guidelines) describe the USACE study
process and requirements.

Planning for this feasibility study has been conducted in accordance with ER 1105-
2-100. This report is a summary of the integrated feasibility study and SEIS
conducted for this project. Policy reviews have been conducted to ensure compliance
with applicable USACE policies.

Environmental Coordination and Compliance

Coordination and compliance efforts were conducted pursuant to statutory
authorities. These include environmental laws, regulations, executive orders,
policies, rules, and guidance applicable to this project.

Full compliance with statutory authorities will be accomplished upon review of the
integrated feasibility study and supplemental environmental impact statement by
appropriate agencies and the public and the signing of a ROD.

ES-17 Conclusions and Recommendations

The LCA Small Diversion at Convent/Blind River project recommended in this
report is in the overall public interest and would work to restore the natural ecology
within Maurepas Swamp. The estimated fully funded cost of the recommended plan
1s $123,140,000.
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1.0 STUDY INFORMATION

1.1 Study Authority

Title VII of the Water Resources Development Act (WRDA) (Public Law 110-114,
121 STAT. 1270) of 2007 authorizes the Louisiana Coastal Area Near-term
Restoration Plan. The authority includes requirements for comprehensive coastal
restoration planning, program governance, project modification investigations, a
Science and Technology (S&T) program, restoration project construction, a program
for beneficial use of dredged material, feasibility studies for restoration plan
components, and other program elements.

In total the LCA Near-term Restoration Plan has authority for 25 elements falling
into various components including investigations, research, demonstrations, and
construction. This report outlines the study elements requiring Congressional
reporting that will be undertaken in partnership between the USACE and the State
of Louisiana.

Specifically, Section 7006(e)(3) requires the Secretary of the Army to submit
feasibility reports to Congress on six projects by December 31, 2008 and a Chief’s
Report by December 31, 2010. Due to delays in executing a Feasibility Cost Sharing
Agreement for the projects the requested feasibility reports were not submitted to
the Congress by the December 31, 2008 deadline. The contingent authorization
provided in Section 7006(e)(3)(B) for the six projects however remains subject to the
December 31, 2010 deadline for a Chief’s report. The six elements are:

LCA Multipurpose Operation of Houma Navigation Lock

LCA Terrebonne Basin Barrier Shoreline Restoration

LCA Small Diversion at Convent/Blind River

LCA Amite River Diversion Canal Modification

LCA Medium Diversion at White Ditch

6 LCA Convey Atchafalaya River Water to Northern Terrebonne Marshes

Ot b~ W DN

The Convent/Blind River Diversion Project is proposed to be a small freshwater
diversion from the Mississippi River to the Maurepas Swamp. A small diversion as
defined in the 2004 Louisiana Coastal Area (LCA) Ecosystem Restoration Study is a
diversion between: 1000 cubic feet per second and 5000 cubic feet per second. The
purpose of the project is to reintroduce freshwater, sediment, and nutrients to the
swamp, approximating the natural historic flooding cycle, to rebuild wetlands at a
rate greater than the subsidence rate. This is to improve biological productivity and
reverse the current trend of degradation and restore the swamp.
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An excerpt from WRDA 07 outlining the project authority is listed below:

SEC. 7003. LOUISIANA COASTAL AREA.

(8 IN GENERAL.—The Secretary may carry out a program for ecosystem restoration, Louisiana Coastal
Area, Louisiana, substantially in accordance with the report of the Chief of Engineers, dated January 31,
2005.

(b) PRIORITIES.—

(1) IN GENERAL.—In carrying out the program under subsection a), the Secretary shall give priority to—
(A) any portion of the program identified in the report described in subsection (8) as a critica
restoration feature;

(B) any Mississippi River diversion project that—
(i) will protect a major population area of the Pontchartrain, Pearl, Breton Sound,
Barataria, or Terrebonne basins; and
(i) will produce an environmental benefit to the coastal Louisiana ecosystem;
(C) any barrier idland, or barrier shoreline, project that—
(i) will be carried out in conjunction with a Mississippi River diversion project; and
(i) will protect a major population area;
(D) any project that will reduce storm surge and prevent or reduce the risk of loss of human life
and the risk to public safety; and
(E) a project to physicaly modify the Mississippi River-Gulf Outlet and to restore the areas
affected by the Mississippi River-Gulf Outlet in accordance with the comprehensive plan to be
developed under section 7002(a) and consistent with sections 7006(c)(1)(A) and 7013.

SEC 7006. CONSTRUCTION
(e) Additional Projects
(3) PROJECTS SUBJECT TO REPORTS.—
(A) FEASIBILITY REPORTS.—Not later than December 31, 2008, the Secretary shall submit to
Congress feasibility reports on the following projects referred to in the restoration plan:

(i) Multipurpose Operation of Houma Navigation Lock at atotal cost of
$18,100,000.
(i) Terrebonne Basin Barrier Shoreline Restoration at atotal cost of
$124,600,000.
(iii) Small Diversion at Convent/Blind River at atotal cost of
$88,000,000.
(iv) Amite River Diversion Canal Modification at atotal cost of
$5,600,000.
(v) Medium Diversion at White' s Ditch at atotal cost of
$86,100,000.
(vi)Convey Atchafalaya River Water to Northern Terrebonne Marshes
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at atotal cost of $221,200,000.

(B) CONSTRUCTION.—The Secretary may carry out the projects under subparagraph (A)
substantially in accordance with the plans and subject to the conditions, recommended in a
final report of the Chief of Engineers if a favorable report of the Chief is completed by not
later than December 31, 2010.

(4) CONSTRUCTION. — No appropriations shall be made to construct any project under this subsection if
the report under paragraph (2) or paragraph (3), as the case may be, has not been approved by resolutions
adopted by the Committee on Transportation and Infrastructure of the House of Representatives and the
Committee on Environment and Public Works of the Senate.

1.2 Purpose and Scope*

The study investigates alternatives to reverse the current decline of a portion of the
Maurepas Swamp and to prevent the transition of the freshwater swamp into
freshwater marsh and subsequently open water. Reversing this decline will aid
development of a more sustainable wetland ecosystem that will serve to protect the
local environment, economy and culture. In light of Louisiana’s extreme
vulnerability to intense storms this project may also provide some measure of flood
damage protection.

The study identifies and evaluates management measures and alternatives that
might contribute to reversing the current decline of the southeastern Maurepas
Swamp. The purpose of this study is to identify reasonable alternatives and to
screen the alternatives down to a recommended plan. The Blind River headwaters
are located in St. James Parish approximately 2-3 miles north of the east bank of
the Mississippi River at Convent. The Blind River flows north then east through
Ascension and St. John the Baptist Parishes before emptying into Lake Maurepas.
The objective of the project is to introduce freshwater, sediment, and nutrients into
the southeast portion of the Maurepas Swamp to improve biological productivity
and facilitate swamp accretion, and prevent further swamp deterioration.

The environmental consequences of the proposed project are evaluated in the
Feasibility Study/ Supplemental Environmental Impact Statement (FS/SEIS). This
FS/SEIS is a supplement of the Final Programmatic Environmental Impact

Statement, Louisiana Coastal Area (LCA), Louisiana, Ecosystem Restoration Study
(FPEIS).

1.3 Study Area*

This feasibility study of the Small Diversion at Convent/Blind River evaluates a
small hydraulic diversion (less than 5,000 cfs) from the Mississippi River into
Maurepas Swamp via the Blind River. Alternative locations for the proposed control
structure in the vicinity of Convent, Louisiana, located at Mississippi River mile
159, were investigated.
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The Study Area for this project included portions of the Mississippi River Deltaic
Plain within coastal southeast Louisiana in the Lake Pontchartrain Basin. The
Lake Pontchartrain Basin and its four sub-basins—the Upper, the Middle, the
Lower, and the Upland Sub-basins—are shown in Figure 1-1. The Study Area for
this project is within the Upper Lake Pontchartrain Sub-basin (Figure 1-2). The
Upper Lake Pontchartrain Sub-basin includes Lake Maurepas, Maurepas Swamp,
Blind River, and portions of the Amite River.

Louisiana parishes in the Study Area include St. James and Ascension. The benefit
area consists of the Maurepas Swamp and Blind River southwest of (I-10). Figure
1-3 shows the boundary for the benefit area and the hydrologic boundaries within
the benefit area. These boundaries define hydrologically distinct areas that can be
individually addressed in the plan formulation process.

The Maurepas Swamp 1s one of the largest remaining tracts of coastal freshwater
swamp in Louisiana. The Blind River flows from St. James Parish, through
Ascension Parish and St John the Baptist Parish, and then discharges into Lake
Maurepas.

The Maurepas Swamp serves as a buffer between the open water areas of Lakes
Maurepas and Pontchartrain and developed areas along the I-10/Airline Highway
corridor. Development along the I-10/Airline Highway corridor in this area includes
residential, commercial, and industrial land use. Being the largest contiguous tract
of bald cypress-tupelo swamp near the New Orleans metropolitan area this area has
considerable cultural significance and is used for fishing, hunting, and other
recreational activities.
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Figure 1-1: Lake Pontchartrain Basin and Sub-Basins, including the Upland, Upper, Middle, and Lower
from northeast to southwest, respectively.
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Figure 1-2: Upper Pontchartrain Sub-Basin
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Figure 1-3: Study Area - Small Diversion at Convent / Blind River
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1.4 History of Investigation

This study was designed to address general ecosystem restoration problems and
opportunities in the Study Area. These have been documented since 1998 through
numerous comprehensive planning studies. Specifically this study builds upon the
following comprehensive planning efforts for the Louisiana coastal areas:

e 1998 Coast 2050 Plan
e 2004 Louisiana Coastal Area (LCA) Report
e 2006 Louisiana Coastal Protection and Restoration (LACPR) Preliminary
Technical Report
e 2007 Integrated Ecosystem Restoration and Hurricane Protection:
Louisiana’s Comprehensive Master Plan for a Sustainable Coast
e 2009 Louisiana Coastal Protection and Restoration (LACPR) Final
Technical Report
Planning for this project utilizes data from these reports and other studies.
Alternative plans were formulated based upon the 2004 LCA Report.

1.5 Prior Reportsand Existing Projects

A number of prior water resources development efforts are relevant to the LCA
Near-term Restoration Plan. Table 1-1 lists these efforts and denotes how each is
relevant to the Small Diversion at Convent/Blind River, Louisiana study followed by
a discussion of each report or project.

1.5.1 Comprehensive Planning Studies

Several comprehensive planning efforts have covered the Blind River swamp,
including the Coast 2050 Plan; the LCA Near-term Restoration Plan, the
Louisiana’s Comprehensive Master Plan for a Sustainable Coast; and the Louisiana
Coastal Protection and Restoration (LACPR) Technical Reports. These
comprehensive planning efforts are described below.
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Table 1-1: Relevance of prior studies, reports, programs, and water
projects to the Small Diversion at Convent/Blind River, Louisiana
Feasibility Study

Relevance to Convent/Blind
River Diversion
=
7 |8 E
Prior Studies, Reports, Programs, and o S 5 2 =
Water Projects O Q | —~ B < =
= = S w| 2w I
2| § |58 28BS
n “w b5 p35 |80
“ /)] Q n i [4))] : .Q
- = E < g s | &5
o o 5292 o0& B S
Al o lmal Z25 |~A
Comprehensive Planning Studies
Coast 2050 Report, 1999 X X X X
Louisana's Comprehensive Master Plan for a Sustainable
Coast, 2007 X X X X X
Louisiana Coastal Protection and Restoration (LACPR), 2009 X X X X
Louisana Coasta Area (LCA) Near-term Restoration Plan
Critical Restoration Features 2004
LCA Small diversion at Hope Canal (1,000 — 5,000 cfs)
LCA Small diversion at Convent/Blind River (1,000 — 5000 | * X X X X
cfs)
LCA River Diversion Canal Modification
Mississippi River Sediment, Nutrient, and Freshwater
Redistribution Study, 2000 X X X X
Prior Studies, Reports and Water Projects
LCA Small Diversion at Hope Canal
2001 Diversion into Maurepas Swamp x x x x x
2003 Potential Nitrate Removal from a Diversion into Wetlands X X X
2003 Ecosystem Health of the Maurepas Swamp X X X X
2006 Impacts of Freshwater Diversion on Wildlife and Fisheries X X X X
2007 Mississippi River Reintroduction into Maurepas Swamp x x x x x
2007 Evaluation of Potential Impact of Diversion on Gulf and
Pallid Sturgeon X X X
2007 Cultural Resources Survey of River Reintroduction
Corridor X X X
LCA Amite River Diversion Canal Modification
2002 Amite Gapping x x x
2010 Amite Feasibility Study x x x x x
Other reports
1996 Diversion and Feasibility of Bonnet Carré Spillway X X X X X
2001 Water Quality Analysis X X X X
2008 Swamp Ecology in a Dynamic Coastal Landscape X X X
2006 Pontchartrain Basin Research Program x x x x
2007 Pontchartrain Basin Research Program x x x x
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Relevance to Convent/Blind
River Diversion
=
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2002 Hydrologic Modeling to Evaluate MR Diversion into
Maurepas Swamps X X X X
(n.d) Growth and Development of Bald cypress-Tupelo X X X
1992Effects of Flooding on Bald cypress X X X
1972 Effects of Aeration, Water Supply, and Nitrogen on
Tupelo and Bald cypress X X X
2004 Through Droughts and Hurricanes.  Survival and
Productivity of a Coastal swamp X X X
1995 Interaction of Flooding and Salinity Stress on Bald cypress X X X
2005 Comprehensive Habitat Management Plan x x x x
2008 Interim Feasibility Report: Convent/Blind River
Freshwater Diversion X X X X X
Laws and Programs
The Coastal Wetlands Planning, Protection and Restoration Act
(CWPPRA) 1990 X X X X
Act 8 of the First Extraordinary Session of 2005 X X X
Louisiana Coastal Zone Management Program, 1980 X X X
Coastal Impact Assistance Program X X X X X

Coast 2050 Report, 1998: Federal and state agencies, local governments,
academia, numerous non-governmental groups, and private citizens participated in
developing the Coast 2050 Plan. The Plan built upon lessons learned through the
Coastal Wetlands Planning, Protection and Restoration Act (CWPPRA) and other
programs. It reflected a growing recognition that a more comprehensive “systemic”
approach to restoring coastal wetlands was needed. The Plan formed the basis for
the May 1999 905(b) reconnaissance report for the LCA Ecosystem Restoration
Study.

Louisiana Coastal Area (LCA) Near-term Restoration Plan, 2004: In 2000,
the USACE and State of Louisiana initiated the LCA Ecosystem Restoration Study
to address Louisiana’s severe coastal land loss problem. The LCA study used the
best available science to develop a plan addressing the most critical coastal
ecological needs. An FPEIS entitled Final Programmatic Environmental Impact
Statement, Louisiana Coastal Area (LCA), Louisiana, Ecosystem Restoration Study
was prepared for this study. The FPEIS is hereby incorporated by reference. The
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small diversion at Convent Blind River Project is one of the elements included in
the LCA Near-term Plan:

Description of Small Diversion at Convent/Blind River Project in 2004
LCA Report- This restoration feature involves a small diversion from the
Mississippi River into Blind River through a new control structure. The
objective of this feature is to introduce sediment and nutrients into the
southeast portion of Maurepas Swamp. This feature is intended to operate in
conjunction with the Hope Canal diversion to facilitate organic deposition in
the swamp, improve biological productivity, and prevent further swamp
deterioration.

Louisiana’s Comprehensive Master Plan for a Sustainable Coast, 2007: Act
8 of the First Extraordinary Session of the 2005 Louisiana Legislature established
the Coastal Protection and Restoration Authority (CPRA). The CPRA developed a
comprehensive coastal protection master plan and annual coastal protection plans.
The master plan discusses diverting Mississippi River water into areas of
deteriorated wetland and swamp habitat, including the Maurepas Swamp.

Louisiana Coastal Protection and Restoration (LACPR), 2009: In 2006,
Congress authorized development of a Technical Report for coastal restoration and
“Category 5” hurricane risk reduction in south Louisiana. The USACE submitted a
Preliminary Technical Report to Congress in July 2006. A Final Technical Report
completed in 2009 includes different structural alignments and measures such as
floodgates, floodwalls, and levees. The report includes nonstructural measures such
as elevating homes. In addition, the report reviews various wetland restoration
measures and highlights the role of wetlands in coastal risk reduction. Although the
potential for LaCPR measures affecting the LCA Small Diversion at Convent/Blind
River is recognized, no specific impacts have been identified.

Mississippi River Sediment, Nutrient and Freshwater Redistribution
Study, 2000: This report presents the technical background and rationale for
developing Mississippi River diversions to redistribute freshwater and nutrients to
parts of the coastal floodplain that have been cut off by levees and manmade
structures. Each floodplain area is evaluated with respect to current conditions,
conditions that will prevail if no action is taken, and future conditions with project
implementation. The report provides a conceptual implementation plan for river
diversions as they relate to coastal restoration, wetland maintenance, and land
building. The Maurepas Swamp is specifically described as a feature within the
Lake Pontchartrain Basin that needs freshwater.

Prior Studies, Reports, and Projects

In addition to the comprehensive planning efforts described above, the studies,
reports, and projects listed in Table 1-1 are relevant to the Small Diversion at
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Convent/Blind River, Louisiana Feasibility Study as noted. A brief description of
relevant prior studies and reports i1s provided.

152 Reated Laws and Programs: Over the past three decades, the Federal
government and the State of Louisiana have established policies and programs that
are intended to halt and reverse the loss of coastal wetlands and to restore and
enhance ecosystem function.

1521 Federal

Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA),
1990: The Coastal Wetlands Planning, Protection and Restoration Act of 1990 was
the first Federal statutory mandate for restoration of Louisiana’s coastal wetlands.
The CWPPRA Task Force is composed of five Federal agencies: U.S. Environmental
Protection Agency (USEPA), U.S. Fish and Wildlife Service (USFWS), U.S. Army
Corps of Engineers (USACE), National Marine Fisheries Service (NMFS), and
Natural Resources Conservation Service (NRCS), and the State of Louisiana. The
Task Force prepared a comprehensive restoration plan in 1993 to coordinate and
Iintegrate coastal wetlands restoration projects to ensure the long-term conservation
of coastal wetlands of Louisiana. The Task Force prepares annual Project Priority
Lists and funds coastal restoration planning and the project construction. As of July
2008, 145 active CWPPRA projects have been approved, 74 have been constructed,
17 are under construction, and 26 have been de-authorized or transferred to other
programs.

Coastal Impact Assistance Program (CIAP). The Energy Policy Act of 2005
(Public Law 109-58) was signed into law by President Bush on August 8, 2005.
Section 384 of the Act establishes the Coastal Impact Assistance Program (CIAP)
which authorizes funds to be distributed to Outer Continental Shelf (OCS) oil and
gas producing States to mitigate the impacts of OCS oil and gas activities.

Under the CIAP, the Secretary of the Interior is authorized to distribute to
producing States and coastal political subdivisions (CPSs) $250 million for each of
the fiscal years 2007 through 2010. This money is shared among Alabama, Alaska,
California, Louisiana, Mississippi, and Texas and is allocated to each producing
State and eligible CPS based upon allocation formulas prescribed by the Act.

Pursuant to the Act, a producing State or CPS shall use all amounts received under
this section for one or more of the following purposes:
*» Projects and activities for the conservation, protection, or restoration of
coastal areas, including wetland
» Mitigation of damage to fish, wildlife, or natural resources
» Planning assistance and the administrative costs of complying with this
section
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» Implementation of a federally-approved marine, coastal, or comprehensive
conservation management plan

= Mitigation of the impact of OCS activities through funding of onshore
infrastructure projects and public service needs

Each eligible State is allocated their share based on the State’s Qualified Outer
Continental Shelf Revenue (QOCSR) generated off of its coast in proportion to the
total QOCSR generated off the coasts of all eligible States.

15.2.2 StateLaws

Louisiana Coastal Zone Management: Louisiana began participating in the
Federal Coastal Zone Management program in 1978. Shortly thereafter, the State
developed a coastal zone management plan. The Louisiana Coastal Resources
Program, approved by NOAA in 1980, is administered by the Department of
Natural Resources through the Coastal Management Division (CMD). The State
and Local Coastal Resources Management Act of 1978 required the state to develop
Coastal Use Guidelines, a set of comprehensive coastal policies governing various
activities. The Louisiana coastal zone is a 5.3 million-acre area that includes 40
percent of the nation’s coastal wetlands. One of the primary objectives of this plan
was to ensure that future coastal development activities would be accomplished
with the greatest benefit and the least amount of environmental damage.

Act 8 of the First Extraordinary Session of 2005: Act 8 of the First
Extraordinary Session of 2005 created the Coastal Protection and Restoration
Authority (CPRA) and charged it with coordinating the efforts of local, State, and
Federal agencies to achieve long-term and comprehensive coastal protection and
restoration. The CPRA created a Master Plan to integrate flood control and wetland
restoration activities.

1523 Local

Non-governmental organizations have also participated in various coastal
restoration projects. In particular, the Lake Pontchartrain Basin Foundation
(LPBF) has supported a multitude of studies and reports that include ecological
interest and restorative issues associated with the Maurepas Swamp. Coordination
of LPBF with other public and private parties involved in wetlands preservation or
restoration activities in coastal Louisiana include Coastal America, Corporate
Wetlands Restoration Partnership, Audubon Society, National Fish and Wildlife
Foundation, the Nature Conservancy, and the Louisiana Wildlife Federation. These
efforts are primarily concerned with preservation. The restoration activities of these
organizations will support the overall goals of the Small Diversion at Convent/Blind
River, Louisiana; however, these efforts are small in scale and will not appreciably
influence plan formulation.
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1.5.3 Existing Water Projects

Several existing and authorized navigation, river flood control, and coastal
restoration, projects are related to the Small Diversion at Convent/Blind River,
Louisiana Feasibility Study. These projects are briefly described below.

1531 Navigation Projects

Mississippi River, Baton Rouge to the Gulf of Mexico: The Mississippi River,
Baton Rouge to the Gulf of Mexico project currently provides a 45-foot deep draft
channel between Baton Rouge and the Gulf of Mexico. This project includes points
on the river near Convent investigated for the Blind River diversion.

1532 River Flood Control Projects

Mississippi River and Tributaries Project (MR&T): The Mississippi River and
Tributaries (MR&T) Project is a comprehensive project for flood control on the
Lower Mississippi River below Cape Girardeau, Missouri. The project was
authorized by the Flood Control Act of 1928 in response to the 1927 Lower
Mississippi River flood. The 1927 flood resulted in levee failures and extensive
flooding of populated areas. The four major elements of the MR&T Project are: 1)
levees for containing flood flows; 2) floodways for the passage of excess flows past
critical reaches of the Mississippl River; 3) channel improvement and stabilization
to provide an efficient navigation alignment, increase the flood carrying capacity of
the river, and protect the levee system; and 4) tributary basin improvements for
major drainage and for flood control, such as dams and reservoirs, pumping plants,
and auxiliary channels. The MR&T system controls and confines the river system
before it reaches the coastal area.

1533 Coastal Restoration Projects

LCA Small Diversion at Hope Canal: The LCA Small Diversion at Hope Canal
project is located northeast of the Convent/Blind River project. This project is
included in the Louisiana Coastal Area, Louisiana Report of the Chief of Engineers,
dated 31 January 2005 in a list of five priority projects for implementation approval.
The project is being investigated under the CWPPRA program described above.

The LCA Small Diversion at Hope Canal consists of diverting approximately O-
5,000 cfs from the Mississippi River into the Hope Canal. The objective is to
introduce sediment and nutrients into Maurepas Swamp south of Lake Maurepas.
The introduction of additional freshwater via the diversion would facilitate organic
deposition, improve biological productivity, and prevent further deterioration of the
swamp.

The LCA Small Diversion at Hope Canal has a significant number of project-specific
biological, environmental, and hydrology/hydraulic studies. The hydrodynamic
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analysis includes an Advanced Circulation (ADCIRC) model with overlap onto the
potential Convent/Blind River service area.

Mississippi River Hydrodynamic Study (and other studies): The LCA Near-
term Restoration Plan recommended authorization of a hydrodynamic study of the
Mississippi River (and Atchafalaya River) covering the reaches of both rivers from
the Old River Control Structure (ORCS) to their mouths. This comprehensive
modeling and study effort will provide reliable estimates of water and sediment
resources in the Mississippi River for future restoration projects and for
maintenance of navigation and water supplies. The USACE and the LDNR have
combined the Mississippi River Hydrodynamic Study with the Mississippi River
Delta Management Plan (which was also recommended for authorization under the
LCA Near-term Restoration Plan). These studies are currently in the strategic
development and data collection stages and output data and results are not yet
available.

1.5.4 Planned Projects

LCA Amite River Diversion Canal Modification, 2010: This project is located
north of the LCA Small Diversion at Convent/Blind River study area. This
restoration feature involves the construction of gaps in the existing dredged
material banks of the Amite River Diversion Canal. The objective of this project is
to allow floodwaters to introduce additional nutrients and sediment into western
Maurepas Swamp. The exchange of flow would occur during flood events on the
river and from the runoff of localized rainfall events. This project would provide
nutrients and sediment to facilitate organic deposition in the swamp, improve
biological productivity, and prevent further swamp deterioration. The project is
being studied concurrently with and under the same authority as the LCA Small
Diversion at Convent/Blind River project.

This project will restore a different portion of the Maurepas swamp than the Small
Diversion at Convent/ Blind River project. Figure 1-4. The ARDC project is
independent of but will be additive to the restoration benefits of the LCA Small
Diversion at Convent/Blind River and Small Diversion at Hope Canal projects. All
projects will aid in restoring the second largest stand of continuous swamp in
Louisiana.
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Figure 1-4. Location of study area in relation to other proposed restoration
projects in southeastern Maurepas Swamp

1.6 Planning Process and Report Organization

This study followed the 6-step planning process prescribed in the Water Resources
Council’s “Principles and Guidelines” (See Section 7.1 for additional information on
the “Principles and Guidelines”). The following paragraphs describe that process.

The first step of the planning process defines study area problems and
opportunities, as well as study constraints, goals, and objectives. Because this is an
ecosystem restoration study, problems and opportunities are developed to address
the Federal objective of National Ecosystem Restoration (NER). Goals, objectives,
and constraints are identified to aid in the development of solutions to problems and
to aide in the achievement of opportunities within the confines of legislative
authority, policies, and other restrictions.
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The second planning step consists of the inventory and forecast of resources within
the study area. This evaluation, or inventory step, accounts for the level or amount
of a particular resource that currently exists within the study area, i.e.,
1dentification of existing conditions. This step also involves forecasting to predict
what changes will likely occur throughout the 50-year period of analysis, assuming
no actions are taken to address reveal problems in the study area. Comparison of
existing conditions to the forecast conditions assists with the identification of
potential problems arising from the change in resources that could occur during the
period of analysis. Study area problems are quantified based on predicted changes
in resources. This second step is the delineation of opportunities that fully or
partially address the problems in the study area. An opportunity is a resource,
action, or policy that, if acted upon, may alter the conditions related to an identified
problem.

The third step in the planning process is to generate alternative solutions.
Alternative plans are formulated across a range of potential scales to demonstrate
the relative effectiveness of various approaches at varying scales.

In the fourth step, alternative plans are evaluated for their potential effectiveness
in addressing the specific problems, needs, and objectives of the study. The measure
of output is expressed by the difference in amount or effect of a resource between
the “No Action Alternative” conditions and those predicted to occur with each
“Action Alternative” in place. This difference is referred to as the benefits of the
action alternative. The evaluation focuses on ecosystem benefits, which are
measured in metrics that reflect the area, productivity, and value of habitats that
are restored or maintained.

The planning process continues with the fifth step, which is devoted to the
comparison of alternative plans according to the expected benefit outputs and costs
of the alternative. A relationship between costs and varying levels of ecosystem
restoration outputs across a full range of scales is compared.

The sixth and final step in the process is the selection of the plan that best meets
the study objectives and the four criteria in the Principles and Guidelines:
completeness, effectiveness, efficiency, and acceptability. Using the six-step
planning process, a Tentatively Selected Plan is identified.

This report is organized into nine sections with supporting appendices. The nine
sections in the main report are described below:

1 Study Information — This section provides basic background on the study,
including such information as study authority, study purpose and scope,
study area delineation, and related reports and authorities.

2 Need for, and Objective of Action — This section describes the need for the
action and the objectives of the study. Additional information in the section
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includes Project goals and identified problems, opportunities, and
constraints.

Alternatives — This section describes the plan formulation process.

Affected Environment — This section paints a picture of the historic and
existing condition of the environmental, social, and economic resources in the
vicinity of the project.

5 Environmental Consequences — This section describes the affect or impact of
each of the alternatives in the final array of alternatives on the resources
1dentified in Section 4.

6 Public Involvement — This section describes the public involvement process
and the results of that process.

7 Coordination and Compliances — This section describes the coordination that
took place during the study and documents the compliance of the process and
the study recommendations with applicable laws and regulations.

8 Conclusions and Determinations — This sections documents and supports the
study recommendations.

9 Distribution Lists and Other — This section includes the list of individuals
and organizations receiving copies of study documents, the list of prepares,
literature cited, Acronyms list, the Glossary, and the index.

1.7 USACE Campaign Plan

The U.S. Army Corps of Engineers is marching forward with a new Campaign Plan
to transform the way it does business. The “Campaign Plan” has informed this
study process from its inception, and will continue to influence planning decisions
and methods utilized throughout the study.

The study is being planned in an open cooperative framework designed to lead to a
sustainable solution to the problem of degradation of the Maurepas Swamp and
ultimately contributing to the long-term recovery of the Gulf Coast of Louisiana.

WRDA 2007 Section 7006(e)(3) 1-18 October 2010



Need For, And Objectives Of Action Volume IV — LCA Small Diversion at Convent/Blind River

2.0 NEED FOR, AND OBJECTIVESOF ACTION

2.1 National Objectives

The Federal objective of water and related land resources planning is to contribute
to national economic development (NED) consistent with protecting the Nation's
environment, in accordance with national environmental statutes, applicable
executive orders, and other Federal planning requirements. Contributions to
national economic development (NED outputs) are increases in the net value of the
national output of goods and services, expressed in monetary units, and are the
direct net benefits that accrue in the planning area and the rest of the Nation.
Contributions to NED include increases in the net value of those goods and services
that are marketed and also of those that may not be marketed. Protection of the
Nation’s environment is achieved when damage to the environment is eliminated or
avoided and important cultural and natural aspects of our nation’s heritage are
preserved. Various environmental statutes and executive orders assist in ensuring
that water resources planning are consistent with protection. The objectives and
requirements of applicable laws and executive orders are being considered
throughout the planning process in order to meet the Federal objective.

The National objective in ecosystem restoration planning is to contribute to national
ecosystem restoration (NER). Contributions to national ecosystem restoration (NER
outputs) are increases in the net quantity and/or quality of desired ecosystem
resources. Measurement of NER is based on changes in ecological resource quality
as a function of improvement in habitat quality and/or quantity and expressed
quantitatively in physical units or indexes (but not monetary units). These net
changes are measured in the planning area and in the rest of the Nation. Single
purpose ecosystem restoration plans shall be formulated and evaluated in terms of
their net contributions to increases in ecosystem value (NER outputs), expressed in
non-monetary units. Multipurpose plans that include ecosystem restoration shall
contribute to both NED outputs and NER outputs. In this latter case, a plan that
trades off NED and NER benefits to maximize the sum of net contributions to NED
and NER is usually recommended.

2.2 Public Concerns

Study Area problems and opportunities were drawn from prior comprehensive
planning studies and from public input and inter-agency information exchange.
System-wide problems and opportunities were used to identify and define more
geographically specific problems and opportunities in the study area. Through the
NEPA public scoping process, the study team solicited input on problems and
opportunities from members of the public, government resource agencies, and other
stakeholders.
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2.3 Problems, Needs, and Opportunities*

The first step in the planning process is the identification of problems and
opportunities. Problems are undesirable, negative conditions that the study will
address. Opportunities are desirable conditions that could be achieved in the future.
Study area problems and opportunities were drawn from prior comprehensive
planning studies and from public input and inter-agency information exchange.
System-wide problems and opportunities were used to identify and define more
geographically specific problems and opportunities throughout the study area.
Throughout the NEPA public scoping process, the study team solicited input on
problems and opportunities from members of the public, government resource
agencies, and other stakeholders.

Following an extensive literature review and NEPA scoping the PDT met to
consider all the available information in order to identify specific problems and
opportunities as well as develop a general problem statement, goal statement and
an 1initial list of project specific objectives and constraints. The results of the PDT
deliberations are provided in the following paragraphs.

231  Study Area Problemsand Needs

The Mississippi River and Tributaries (MR&T) levee system has isolated the
Maurepas Swamp (and Blind River) from the natural, periodic, near-annual
flooding by the Mississippi River. This has resulted in a degradation/deterioration
process and reduced biological productivity in the swamp due to lack of freshwater,
nutrients, and sediment input from the Mississippi River. The swamp 1s also
subsiding due to natural causes and possibly due to man-made activities such as oil,
gas, and groundwater withdrawals. The reduced biological productivity combined
with the lack of sediment from the river has reduced soil formation (accretion) to a
rate less than the subsidence. Consequently, the land surface is sinking.

Additional ecosystem problems are associated with past construction of logging
trails, drainage channels, pipelines, other utilities, and roads through the swamp.
These features disrupt the natural water flow and drainage patterns, and impact
the biological productivity of the swamp. Short circuiting of the natural drainage
patterns has created ponding in some areas which inhibits bald cypress and tupelo
propagation.

With no connectivity to the Mississippi River, the Blind River watershed has been
cut-off from periodic Mississippi River flows resulting in much lower availability of
freshwater. A higher quantity of freshwater if properly distributed throughout the
watershed, would help restore natural hydrologic conditions and allow for increased
vegetative growth and nutrient uptake. These processes would result in water
filtration prior to the Blind River discharging into Lake Maurepas. Without
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freshwater reintroduction into the Blind River watershed, observed conditions of
deterioration are expected to continue into the future.

The lack of freshwater input into the Blind River results in oxygen depletion
because of low water flow and inadequate mixing that would otherwise flush out
algae and other biological growth that result from agricultural runoff. Freshwater
iputs will increase flow and reduce the excessive biological growth causing oxygen
depletion in Blind River. Reintroduction of Mississippi River freshwater will also
provide additional nutrients which can be used to increase vegetative productivity
in the Blind River watershed, including bald cypress and tupelo trees. Without
additional nutrients, vegetative growth will continue to be restricted. Restricted
vegetative growth will also reduce soil building processes (vertical accretion) which
are vital in reversing current trends of subsidence and degradation. Lack of
seasonal flushing by the river can also impacts the swamp following storm surge
events which force higher salinity water into the swamp. Without seasonal flushing
to force higher salinity water out of the system, vegetation becomes stressed.

With subsidence, the lack of substrate accretion, and reduced organic productivity,
this area is at high risk for the type of die-off that is already occurring in lake-rim
areas in western Lake Pontchartrain. The combination of little to no tree
regeneration and more frequent incidence of higher than tolerable salinities result
in a higher risk of conversion to open water in the Maurepas Swamp. With the
increasing water depth and year-round wet conditions in these areas, it is highly
likely that swamp habitat will be converted to intermediate marsh and eventually
open water.

The Blind River project is being planned to address the problem of severe
deterioration of the Maurepas Swamp. Subsidence, storm surge, and saltwater
intrusion, impoundment, lack of substrate accretion and tree regeneration and the
absence of freshwater, sediments, and nutrients from the Mississippi River have all
caused significant adverse impacts to the Maurepas Swamp and Blind River,
resulting in swamp ecosystem degradation.

Specific problems identified by the PDT in the Study Area that need attention are:
» Tree mortality and decline in the overall health of the swamp
= Exposure to stochastic risks, particularly increased salinities
= Potential impacts to populations of indigenous fish and wildlife species
»  Vulnerability of the area to hurricane-related damage and conversion to open
water areas

2.3.2  Study Area Opportunities

Opportunities identified in the 2004 LCA report and further developed for the Blind
River study area are listed below:
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e Prevent future cypress swamp degradation and transition currently predicted
to occur

e Restore the deltaic process impaired by levee and dredged material bank
construction

e KEnhance Blind River water quality by diverting freshwater from the
Mississippi River to the Blind River

e Protect vital socioeconomic and public resources, such as the growing eco-
tourism industry resident in the Maurepas Swamp and the Maurepas
Wildlife Management Area.

e Enhance recreational opportunities in the Maurepas Swamp and Blind River

2.4 Planning Objectives

The project goal of the Small Diversion at Convent/Blind River Project is to reverse
the trend of degradation in the southeastern portion of the Maurepas Swamp, to
help achieve and sustain a coastal ecosystem that can support and protect the
environment, economy, and culture of southern Louisiana and thus contribute to
the well-being of the Nation.

The overall objective of the Small Diversion at Convent/Blind River Project was to
reverse the trend of deterioration of southeast Maurepas Swamp and Blind River.

Specific Project Objectives
Objective 1: Promote water distribution in the swamp

Target for Objective 1: Increase the area of freshwater inundation for
low to average flood events by 10 to 25 percent from existing conditions in
order to increase swamp productivity and wetland assimilation. Increase
nutrient input to the swamp in order to increase swamp productivity as
measured by a 5 to 10 percent annual increase in the diameter at breast
height (dbh) of baldcypress and tupelo from existing conditions, and
increase wetland assimilation as measured by a 10 to 25 percent decrease
in the average TN and TP in Blind River and a 5 to 10 percent increase in
the average dissolved oxygen in Blind River from existing conditions.

Objective 2: Facilitate swamp building, at a rate greater than swamp loss
due to subsidence and sea level rise.

Target for Objective 2: Increasing swamp productivity, as described
above and by increasing sediment input by up to 1,000 grams per square
meter per year in order to decrease the annual subsidence rate 50 to 100
percent in the swamp.
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Objective 3: Establish hydro period fluctuation in the swamp to improve
baldcypress and tupelo productivity and their seeding germination and

survival.

Target for Objective 3: Decreased flood duration in the swamp by 10 to
25 percent for high flood events, increasing the length of dry periods in the
swamp (no standing water) by 10 to 25 percent, and by increasing the
number of baldcypress and tupelo saplings per acre by 25 to 50 percent
from existing conditions.

Objective 4: Improve fish and wildlife habitat in the swamp and in Blind

River

Target for Objective 4: Increase the existing Wetland Value Assessment
(WVA) Habitat Suitability Index (HSI) value in the swamp by 10 to 25
percent five years after project implementation and by a 5 to 10 percent
increase in the average dissolved oxygen in Blind River from existing
conditions.

2.5 Planning Constraints

Planning constraints in general include legal and policy constraints that are
applicable to all Federal water resources planning efforts and project-specific
constraints. The implementation and operation of the project will be constrained by
the following identified project-specific constraints:

Institutional Constraints

Minimize impact for the ability of the Mississippi River & Tributaries flood
control project to continue to fulfill its authorized purposes.

Minimize impact for the ability of authorized navigation projects to
continue to fulfill their purpose.

Do not violate limitations imposed by the designation of the Blind River as
a scenic river by the LDWF. (e.g. do not include structures in the Blind
River).

The project will have to be constructed and operated so it would not conflict
with the Wildlife Management Area in the study area.

Technical Constraints

The operation of the project is constrained by the availability of freshwater,
nutrients, and sediments from the Mississippi River. The Mississippi River
annual high water (spring) and low water (summer) cycle will impact the
hydraulic design of the diversion structure, transmission channel and
swamp distribution system. The annual cycle could also reduce the ability
to intercept a significant sediment load and to control the nutrient level
received by the swamp.
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» The operation of the project will be constrained by Lake Maurepas tail
water conditions (i.e. The Lake Maurepas tailwater is of the higher than
the water level in Maurepas Swamp).

Environmental Constraints
* Do not violate water quality standards as administered by the Louisiana
regulatory agency.

2.6 Existing and Future Without Project Condition

The Mississippi River levee system has cut off the Maurepas Swamp (and Blind
River) from the natural periodic, near annual flooding by the Mississippi River.
This has resulted in a degradation/deterioration process and reduced biological
productivity in the swamp due to lack of freshwater, nutrients, and sediment input
from the Mississippi River. In addition, the swamp is subsiding due to natural
causes and possibly due to man-made activities such as o1l and gas, and
groundwater withdrawals. The reduced biological productivity and lack of inorganic
sediment has reduced soil build-up (accretion).

Additional ecosystem problems are associated with past construction of logging
trails, drainage channels, pipelines and other utilities, and roads through the
swamp. These facilities disrupt the natural flow and drainage patterns, and impact
the biological productivity of the swamp. Short circuiting of the natural drainage
patterns has created ponding in some areas which inhibits baldcypress and tupelo
propagation.

Without freshwater, nutrient and sediment reintroduction into the Blind River
watershed, observed conditions of deterioration are expected to continue into the
future.

Without action, the swamp i1s predicted to continue to deteriorate at the same or
accelerated rates, with approximately 21,400 acres (8,600 ha) of baldcypress-tupelo
swamp projected to be lost over the 50-year period of analysis, including 3,300 acres
(1,300 ha) of baldcypress-tupelo swamp that would become marsh in 20 to 30 years,
7,900 acres (3,200 ha) of baldcypress-tupelo swamp that would become marsh in 30
to 50 years, and 10,140 acres (4,100 ha) of baldcypress-tupelo swamp that would
become marsh in greater than 50 years.

A more complete and detailed description of the existing and future without project
conditions can be found in Sections 4 and 5 of this report.

The 1mpacts of the Deepwater Horizon oil spill on coastal Louisiana are uncertain
at this time. This spill could potentially adversely impact USACE water resources
projects and studies within the Louisiana coastal area. Potential impacts could
include factors such as changes to existing or baseline conditions, as well as changes
to future-without and future with project conditions. The USACE will continue to
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monitor and closely coordinate with other Federal and state resource agencies and
local sponsors in determining how to best address any potential problems associated
with the oil spill that may adversely impact USACE water resources development
projects/studies. Supplemental planning and environmental documentation may be
required as information becomes available.
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3.0 ALTERNATIVES

This chapter presents the alternative plan formulation process, alternative
evaluation criteria, selected alternatives for detailed analysis and plan
implementation. In order to ensure that sound decisions are made with respect to
development of alternatives and plan selection, the plan formulation and selection
process requires a systematic approach. This chapter documents this approach and
ultimately the plan implementation and management.

3.1 Plan Formulation Rationale

The guidance for conducting Civil Works planning studies (ER 1105-2-100) requires
the systematic formulation of alternative plans that contribute to the Federal
objective. In order to ensure that sound decisions are made with respect to
development of alternatives and ultimately plan selection, the plan formulation
process requires a systematic and repeatable approach. The Economic and
Environmental Principles and Guidelines for Water and Related Land
Implementation Studies (Principles and Guidelines) describe the USACE study
process and requirements.

See http://www.usace.army.mil/CECW/PlanningCOP/Pages/planlib.aspx for
additional information on the plan formulation rationale, ER 1105-2-100 and the
Principles and Guidelines.

3.1.1 Plan Formulation Rational

This section presents an overview of the plan formulation process for the study.
Specifically, management measures are presented, screening criteria are discussed,
and preliminary and intermediate alternative arrays are presented along with the
screening process to obtain the final array of alternatives. The preliminary
alternative plans identified through the plan formulation process were first
screened based on the diversion locations, flow rates, and the diversion method. The
remaining alternatives were then evaluated, based on study area problems and
opportunities, as well as study goals, objectives and constraints. As specified in ER
1105-2-100, four criteria were considered during alternative plan screening:
completeness, effectiveness, efficiency, and acceptability further described below in
Section 3.1.2. Additionally, ecosystem benefits, cost-effectiveness, and
environmental impacts were considered to ensure that the Recommended Plan best
meets the project objectives. This chapter also describes the TSP which was later
confirmed as the Recommended Plan and its implementation requirements.

3.1.2 Plan Formulation Criteria
3.1.2.1 Completeness

Completeness is the extent to which a given alternative plan provides and accounts
for all necessary investments or other actions to ensure the realization of the
planned effects.
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3.1.2.2 Effectiveness

Effectiveness is the extent to which an alternative plan alleviates the specified
problems and achieves the specified opportunities.

3.1.2.3 Efficiency

Efficiency is the extent to which an alternative plan is the most cost-effective means
of alleviating the specified problems and realizing the specified opportunities,
consistent with protecting the Nation’s environment.

3.1.2.4 Acceptability

Acceptability is the workability and viability of the alternative plan with respect to
acceptance by state and local entities and the public and compatibility with existing
laws, regulations, and public policies.

3.1.3 Environmental Operating Principles

In 2002, the USACE reaffirmed its long-standing commitment to environmental
conservation by formalizing a set of Environmental Operating Principles applicable
to decision-making in all programs. The principles are consistent with NEPA; the
Department of the Army’s Environmental Strategy and its four pillars of
prevention, compliance, restoration, and conservation; WRDA; and other
environmental statutes that govern USACE activities. The Environmental
Operating Principles inform the plan formulation process and are integrated into all
proposed program and project management processes. The Environmental
Operating Principles are:

® Strive to achieve environmental sustainability and recognize that an
environment maintained in a healthy, diverse, and sustainable condition is
necessary to support life;

Recognize the interdependence of life and the physical environment, and
proactively consider environmental consequences of USACE programs and
act accordingly in all appropriate circumstances;

Seek balance and synergy among human development activities and natural
systems by designing economic and environmental solutions that support
and reinforce one another;

Continue to accept corporate responsibility and accountability under the law
for activities and decisions under our control that impact human health and
welfare and the continued viability of natural systems;

Seek ways and means to assess and mitigate cumulative impacts to the
environment and bring systems approaches to the full life cycle of our
processes and work;
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® Build and share an integrated scientific, economic, and social knowledge base
that supports a greater understanding of the environment and impacts of
our work; and

® Respect the views of individuals and groups interested in USACE activities,
listen to them actively, and learn from their perspective in the search to find
mnovative win-win solutions to the Nation’s problems that also protect and
enhance the environment.

3.2 Management Measures

A management measure is a feature (a structural element that requires
construction or assembly on-site) or an activity (a nonstructural action) that can
either work alone or be combined with other management measures to form
alternative plans. Management measures were developed to address study area
problems and to capitalize upon study area opportunities. Management measures
were derived from a variety of sources including prior studies, the NEPA public
scoping process, and the multidisciplinary, interagency project delivery team (PDT).

3.2.1 Development of Management Measures

To restore the swamp and promote its long-term perpetuation, conditions must be
reestablished that contribute to survival of existing baldcypress and tupelo trees
and allow at least periodic reproduction and recruitment of seedlings. Within the
Maurepas Swamp and Blind River system, non-stagnant water, accretion of soil,
nutrients, and freshening are all needed to achieve these goals. From the
perspective of sustainable ecosystem management, it 1s believed that
implementation of a freshwater reintroduction project of appropriate size into the
Maurepas Swamp is essential for bringing the area back toward environmental
sustainability. Implementation of the proposed diversion and flow reintroduction
will greatly increase flow through the study area, which will provide periodic
renewal of oxygen- and nutrient-rich waters to the swamps. In addition to the
diversion alternatives one or more alternatives may be considered which redirects
local hydrology to improve the hydro period of the swamp so as to accomplish the
ecosystem restoration similar to the water obtained through diversion. In either
case, it 1s important to understand that management measures for properly
distributing and controlling the hydro period of the swamp are as important as
those management measures designed to divert the water from the Mississippi
River. It is also important to note that a proposed alternative would be operated
such that reintroductions are reduced or stopped when climate and soil conditions
are conducive to tree regeneration.

Based on a review and analysis of prior studies, initial site visits, and input
received through the scoping process, an initial list of management measures was
developed. Management measures identified are organized into structural and
nonstructural measures and then into nine categories as described below. In
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addition to the management measures identified below the no action alternative
will be carried forward in the plan formulation process.

3.2.2 Description of Management Measures
3.2.2.1 Structural Management Measures (Features)

A feature is a “structural” element that requires construction or assembly on-site. A
total of 75 features were developed for consideration in this study.

Water Management Modifications in Maurepas Swamp. Various water
management measures have been identified to apply diverted freshwater to the
swamp to beneficially allow transfer of freshwater and release of nutrients and
sediments to the swamp. This category of management measures include the inflow
of the water from a distribution system, sheet flow across the swamp which is
facilitated by existing and proposed berm gaps, and then release and, if required,
control of flow and final routing to the Blind River. Swamp building is slow because
the sediment load and freshwater that historically created the swamps are no
longer available. The flow rate will need to be controlled at both the inlets and
outlets to the swamp in order to control the depth and detention time of the water
directed into the benefit area. A fluctuating hydroperiod characterized by
occasional dry periods is critical to the germination and sapling survival of
baldcypress and tupelo because seedlings can only withstand complete submergence
over short intervals, up to 45 days (Souther and Shaffer, 2000), and increased
mortality occurs when seedlings are inundated for greater than two weeks (Brandt
and Ewel. 1989). Such conditions will also enhance assimilation and improve the
quality of water exchanged with the Blind River.

Flow controls. Flow control devices, such as weirs, flow control gates, and
control valves, with and without features such as rock filters can be used to
manage flow rates and depth of flow. Additionally, the water will have to be
transported across existing topographic and man-made features that
interfere with the natural flow gradients, such as existing drainage courses
and pipelines.

Crossings at existing drainage and infrastructure. There are existing
features in the swamp, such as pipelines and drainage courses, which will
have to be crossed. Inverted siphons can be used to convey the water under
the conflict. These structural management measures will be included in
alternatives as needed.

Distribution System within the Maurepas Swamp. After being delivered to
the fringes of the distribution area, the freshwater will have to be transported and
distributed throughout the swamp to avoid short-circuiting into existing pipeline
and drainage channels and into the Blind River. Alternate measures and
approaches to distributing freshwater throughout the distribution area were
identified, including conveyance channels (canals) and conveyance conduits.
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Specific approaches and measures are discussed below. The distribution is a critical
component in each alternative because there are more than a dozen distinct
hydrologic units that are separated by existing channels. These channels have
disconnected the hydrology of the individual drainage units, and therefore, the
hydro period of each unit must be addressed individually.

St. James Parish drainage canals. There is an interconnected network of
existing man-made drainage channels along the south and west boundary of
the distribution area, with several outfall channels discharging to the Blind
River. The drainage channels are maintained by St. James Parish. These
channels are large, varying in size from approximately 30 to 100 feet (9 to 30
meters) wide at the top, and 6 to 12 feet (1.8 to 3.7 meters) deep.

" Pumps. Pump the freshwater from the drainage channels into the swamp.
Multiple pump stations will be required along the drainage channels to
accomplish complete distribution of the water into the swamp. Power would
likely be electrical, and would require a significant extension of the electrical
grid into the swamp. Solar power was considered, but the power
requirement would be on the upper range to use solar cells. Maintaining a
large solar grid is not practical for the remote locations due to limited
vehicular access. Strategic location of the pumping stations and the use of
low cost piping may be an economical option. The pump stations would need
security (fences) and scheduled monitoring and maintenance.

" Control structures. The drainage channels could be isolated from the
Blind River by blocking the downstream ends of the drainage channels. This
would allow an increase in the water surface level, providing a hydraulic
gradient to force the freshwater into the swamp. The channels currently
serve drainage and flood control purposes and measures would be
incorporated into the design to accommodate these needs. Active monitoring
and management would be required for this management measure to avoid
negative flood impacts to the developed areas adjacent to the swamp.

Separate Distribution System. This alternative keeps the freshwater
conveyance separate from the existing drainage systems. The initial concept is to
provide the distribution system, consisting of either canals or underground
conduits, to transport the freshwater to the upstream ends of sub-basins (hydrologic
units), where it will be released. The freshwater will then flow through the swamp
uniformly and slowly drain to the existing natural and man-made drainage
channels. Additional earthwork may be necessary to rectify man-made
disturbances to the terrain and to direct overland flow to desired routes and
locations as discussed under the section for Water Management in the swamp.
Outlet controls may be required to prevent channelization and to control the hydro
period in the swamp.
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® Earthen Trapezoidal Channels. The first alternative for distribution into
the swamp 1s to use earthen trapezoidal channels. The earthen channels
will transition to inverted siphons of significant size to cross under
infrastructure conflicts and avoid connection to existing drainage channels.
The open channels will use raised berms to keep the water elevation in the
channels sufficiently higher than the swamp’s natural ground elevations to
be able to distribute freshwater at numerous discharge points throughout
the swamp. The channels will be excavated approximately 3 to 5 feet (0.9 to
1.5 meters) below grade on average with berm heights of approximately 4 to
8 feet (1.2 to 2.4 meters). This would allow sufficient water surface elevation
for distribution. The channels will incorporate side slopes of 3:1 both inside
and outside of the channels. Easement widths for the channels will be up to
200 feet (61 meters).

Concrete-lined Channels. Concrete lining the channels will improve the
hydraulic efficiency of the section, and allow design of smaller channels.
However, concrete liners are expensive and normally used only where land
1s limited, or land acquisition is expensive.

Low-head Pressure System Conduits. This alternative was developed to

allow distribution of freshwater without disrupting wildlife migration paths.
The conduits would be large pressure-rated pipes or concrete box culverts
that would be installed slightly below grade. Inverted siphons will be
required at the Blind River, drainage channels, and other obstacles.

Pressure Conduits. This alternative is similar to the low head pressure
system in that it uses underground conduits, but the head pressure is
provided by a pumping system which allows for higher heads, higher
velocities, and smaller diameter conduits. The operation of the system using
flow release valves and discharge control gates is similar to the low-head
system discussed above.

" Crossings at Existing Channels and Infrastructure. Obstacles to the
distribution system in the swamp include the Blind River, man-made
drainage channels, natural drainage courses, pipelines, abandoned railroad
embankments, and other features. All of these can be crossed with inverted
siphons; however, due to the costs, other options need to be reviewed.
Smaller pipelines could be adjusted or relocated to eliminate the conflict.
Other locations my allow flumes above the obstacle.

Transmission (Transfer) System. The transmission or transfer system includes
the facilities necessary to transfer the freshwater from the diversion point and
deliver it to the distribution system at the edge of the swamp. As with the
distribution system in the swamp, alternate measures for the hydraulic conveyance
of the freshwater into the swamp have been identified. These include a trapezoidal
earthen channel, a trapezoidal concrete-lined channel, underground conduits, and
existing natural and man-made drainage systems. The transfer system will be
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designed for the range of flows expected to be diverted to the swamp including the
maximum flow. Concerns of the system are: 1) maintaining an elevated water
surface so there is sufficient head to allow distribution in the swamp; 2) sediment
deposition which could reduce capacity of the system and require maintenance costs
to dredge and transport; and 3) crossing existing infrastructure with an elevated
conveyance system.

All transfer alignments cross two active roads and an active railroad. Temporary
detour roadways will be required to maintain traffic flow while allowing open-cut
construction across the existing roadways. A railroad spur will have to be
constructed to maintain rail traffic during open-cut construction across the existing
rail alignment.

Diversion System. The diversion for the Blind River project will be located on the
east bank of the Mississippi River at a point with available alignments into the
Maurepas Swamp.

Diversion Point. Seven potential diversion point locations were identified.
In addition to a single diversion point, multiple diversion points were
considered as the project progressed. The following potential alternative
diversion point locations have been reviewed:

® Mile 152.5 — Belmont Crevasse

® Mile 159.0 — Convent

® Mile 161.8 — Nita Crevasse

" Mile 162.1 — Romeville

® Mile 162.5 — Proposed steel mill

® Mile 166.9 — South of the Bridge

® Mile 168.9 — North of the Bridge

® Dual Points — Miles 152.5 and 168.9

® Dual Points — Miles 161.8 and 168.9

® Dual Points — Miles 162.5 and 168.9

There are several factors that will be considered in selecting the diversion point in
addition to the cost of transferring the water from the diversion point to the swamp.
The location on the River may affect the way the diversion receives sediment due to
the sediment load variations related to bends and depth in the Mississippi River.
The upstream diversion points allow for greater areas of the swamp to be served
without additional pumping.

Levee Crossing. Previous studies considered both siphons and gated culverts to
divert the freshwater from the Mississippi River across the flood control levee on
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the east bank of the river. In addition, a pumped diversion was also identified,
which could be used to maintain a base diversion flow when the Mississippi River
stage is too low for siphon operation for further consideration in the plan
formulation process.

At the proposed diversion points, the batture is approximately 300 feet (90 meters)
wide from the Mississippl River bank to the toe of the levee. The levee crossing
measures will have to include provisions for batture crossing, namely:

" Intake Canal — An intake canal can be cut across the batture to nearly the
levee, as with the Davis Pond diversion. The bar screens and inlets to the
siphons, culverts, or pumps can be located near the base of the levee.

® Extended Siphon Pipes — The diversion siphon pipes could be extended across
the batture to the Mississippi River bank, as with the Naomi siphon and
other siphons. Bar screens would be located near the river. The siphon
pipes would have to be extended down the river bank and protective bollards
would be required for protection from navigation.

® Extended Culverts — The diversion culverts could be extended across the

batture to the river bank. Bar screens would then be located near the river
bank.

Water Quality Management. Water quality management measures are required
for two broad purposes:

" Provide the desired water quality and parameters in the freshwater delivered
to, and applied in the swamp.

" Protect and possibly improve the water quality in the streams and water
bodies downstream of the targeted service area.

The swamp has specific needs to promote revitalized growth, including the
freshwater, suspended sediment, and nutrients in the water. The Mississippi River
water may have pollutants that can be assimilated in the swamp, such as mercury,
pesticides, and nutrients.

After it discharges out of the swamp, diverted water can directly influence the Blind
River (through and downstream of the swamp), existing man-made drainage
channels in and adjacent to the swamp, Lake Maurepas, Lake Pontchartrain, and
other waterbodies. Water quality management measures will be required to both
avoid negative impacts in the downstream systems, and to improve water quality.
Measures 1identified include intake elevation control, construction of a
sedimentation basin to remove coarse sediments, treatment facilities such as wet
detention treatment basins and wetland treatment to remove nutrients, aeration to
add dissolved oxygen either mechanically or passively, and a salinity barrier in
Blind River to prevent saltwater intrusion into the swamp.
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Sediment Management. The existing ground surface in the swamp has had a net
loss of elevation relative to sea level due to ground subsidence trends and sea level
rise. Several measures were identified to introduce sediment directly into the
swamp. Sediment can assist with vertical accretion and will be supplemented by
vegetation and litter fall that will also add to the soil base in the swamp. Specific
strategies to add sediments include:

Sediment diversions from the Mississippi River — The current Blind
River program is based on a freshwater diversion from the Mississippi River,
but takes advantage of the fine sediment load suspended in the water. The
River has a significant sediment load that occurs primarily in the deeper parts
of the River. A sediment diversion could be used, withdrawing water at deeper
levels to intercept more sediment. This management measure includes the
diversion, transfer to the swamp, application cells, sediment, and discharge
facilities.

Disposal of construction spoils — During the construction phase, excess dirt
may be generated. This spoil should stay in the swamp, and be used in a
programmed manner to build ground elevations in carefully selected areas.

Imported dirt — Dirt could be imported into the swamp for land building.

Sediment Pumping from the River - If dredging occurs on the Mississippi
River in the general area, disposal areas (cells) could be created in the swamp
to build specific areas, and help with tree regeneration. Sediment could also be
mined in this manner.

3.2.2.2 Non-Structural Management Measures (Activities)

An activity is defined as a “non-structural” action. An activity can be a one-time
occurrence, or it can be a continuing or periodic occurrence. A total of 24 activities
were developed for consideration in this study.

Water Quality Management.

Extended diversion duration to freshen Blind River. The anticipated
diversion period will be in the spring. During the dry season, the Blind River
becomes stagnant, due to lack of local rainfall and runoff. The diversion
period could be extended into the dry seasons to freshen the Blind River and
downstream water courses. This management measure would require a
corresponding measure at the diversion point, such as pumps, to allow
diversion during low water levels in the Mississippi River.

Extended diversion duration to counter salinity intrusion. The study
area is subject to high levels of salinity backing up from the Gulf of Mexico
due to stochastic events (Lane et al. 2003, Shaffer et al. 2003, Day et al. 2004).
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These include extended area droughts and tropical storm surges. Providing
capabilities for extended diversion periods, as discussed above, could assist in
flushing out the system after the salinity intrusion events.

Vegetation Management. A major objective of the diversion project is to improve
conditions for baldcypress and tupelo germination and saplings to promote
regeneration. Measures can be taken to assist in regeneration and to protect
against loss of seedlings and saplings, including:

® Plant seedlings in targeted areas. This could be a one-time planting, or
routine plantings in different areas over the design life of the project;

" Jdentify areas and control the water levels to mimic the natural wet — dry
cycle; and

® Control herbivore grazing of the seedlings with fences or other means.

Recreational Access and Enhancements. The swamp and the existing wildlife
management area is a recreational destination for the general public. A diversion
will enhance nutrient assimilation and thereby improve water quality and in turn
fish and wildlife habitat which will enhance recreational activities. Opportunities
may exist to improve access and care must be taken to maintain existing uses. For
example, construction of open-channel water conveyance systems will limit the
access across these waterways. Also, control structures within channels and canals
will impede boat access. Potential management measures to improve recreational
access include:

® Crossings at diversion and distribution channels, consisting of culverts of
bridges

" Facilities to allow boat passage at weirs and control structures in the
drainage canals

Installation additional boat launches to allow full access to all of the existing
and proposed channels

Underground conduits to avoid loss of access and wildlife movement within
the swamp

Allowance for recreational access to use of construction and maintenance
trails

Real Estate (purchase and preservation). Real estate acquisition will be
required for all elements of the project, including the diversion structure, the
transmission system, and all elements within the targeted project service area in
the swamp. The following non-structural real estate management measures have
been identified for further analysis in the plan formulation process:

Fee Ownership. Full property ownership rights (fee) can be obtained for the
project facilities, especially where the land is currently in private ownership.
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Project-specific Easements. Easements can be acquired from private and
public agencies for the project, with project-specific purposes. Examples
include easements with rights for the diversion facilities, the transmission
system, drainage easements, and access easements. Flood inundation (or
flowage) easements may be required, if the water surface elevations are
increased in and adjacent to the study area.

Conservation Easements. Conservation easements are a proposed
management measure to obtain the land rights to perform the swamp
restoration activities. Conservation easements can also preserve and protect
the improvements and benefits of the project.

Temporary Construction Easements. Temporary construction easements
will be necessary to allow the construction of road detours and temporary
railroad relocations while projects elements are being constructed.

Permits and Approvals. Some agencies will not grant easements, but will
instead grant permits, or allow the facilities on the basis of written approvals.
Other pre-project facilities are in place under easements or permits, and the
facility owner, without land ownership rights, cannot issue easements. These
entities can issue permits or approvals for the crossings. Examples of
anticipated permits and approvals are the following:

" Pipelines - The project will cross pipeline easements, with the potential for
conflicts between the project element and the pipeline. As a pre-project
facility, the pipeline easement will typically have senior (prior) rights. As
the pipeline is typically in an easement, and not a fee strip, the pipeline
owner cannot grant an easement. The project facility will need a permit or
approval from the pipeline owner.

" Roads — the highway and local roadway departments will typically issue
permits for road crossings.

® Railroads — railroads have a permit system.

Inter-agency Agreements. Where one agency department owns the land, an
inter-agency agreement may be sufficient to give the other department for the
project.

3.2.3 Screening / Evaluation of Management Measures

Table 3-1 includes a complete list of management measures. The measures
highlighted in red were screened-out and the measures highlighted in Blue were
added during initial screening. The rationale for screening-out or adding specific
management measures is provided in the last column of Table 3-1 and discussed in
more detail below.

WRDA 2007 Section 7006(e)(3) 3-11 October 2010



Alternatives Volume IV — LCA Small Diversion at Convent/Blind River

3.2.3.1 No Action

A specific “no action” management measure, NA-1, was added to form the basis of
the “no action” alternative (also termed Alternative O later in this report).

3.2.3.2 Structural Measures (Features)

Water Management Measures in the swamp. Water management measures in
the swamp are needed to direct the water in the swamp to ensure that the water
introduced through diversion flows through the swamp are consistent with the
ecosystem goals of the project. Fourteen management measures were identified
under this category. Three measures were screened-out, one measure was added,
and twelve were retained for further analysis. Management measure WM-14 was
added to provide a path for water under Highway US-61 and Interstate 10 (I-10).
Management measures WM-1, “no new control structures”, was screened-out
because it duplicates NA-1. WM-12, “water management in swamp — unit cost”,
and WM-13, “water management in swamp”’, were screened-out because they are
not really management measures; they are combinations of measures already
included under this category. The water management is critical to the success of
this project. The management will include operational considerations for pulsing
the hydrologic units or adjusting flow rates to achieve optimum water quality for
discharge to the Blind River. Existing ponding and erosion issues will be addressed
by the Water Management Measures in the swamp.
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Table 3-1: Management Measure Screening!,2

Project: Small Diversion at Convent/Blind River Project - Feasibility
Date: July 4, 2009
This spreadsheet contains a summary list of potential management measures and first level conceptual estimates of capital and O&M costs (May 2009)

Note red highlight indicates that this management measure was

screened out and will not be pursued further.

Note blue highlight indicates that this management measure was

added during screening

divert/release flow into each

Management . Present Present
Code Management Measure Measure Capital Worth .Worth Comments Additional Screening Comments
Size/Number Costs, $ o&M Life Cycle
Costs, $ Costs, $
NO ACTION
NA-1 No Action
STRUCTURAL MANAGEMENT MEASURES
WM Water Management in the swamp WM-1 thru WM-11 are flow
control tools that will be used in
various combinations and sizes
to manage and control the flow
of the freshwater onto, over,
and out of the individual
Hydrologic Units.
Flow controls
WM-1 No new controls (No Action) covered above under no action
WM-2a Weirs - adjustable (US-61 and/or I-10) 30cfs 70,000 3,000 73,000 | Assume 2 weirs to
divert/release flow into each
square mile of swamp service
area.
WM-2b Weirs - fixed 30 cfs 35,000 0 35,000 | Assume 2 weirs to

L All costs are in October 2009 prices

2 Present worth costs were computed using a discount rate of 4-3/8% over a 50-year period
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Management . Present Present
Code Management Measure Measure Capital Worth .Worth Comments Additional Screening Comments
Size/Number Costs, $ Oo&M Life Cycle
Costs, $ Costs, $
square mile of swamp service
area.
WM-3 Control valves/gates 10 cfs 25,000 0 25,000 | Assume 6 canal gates (sluice
gates) to divert/release flow into
each square mile of swamp
service area.
WM-4 Filling and regarding 1 acre 4,120 0 4,120
WM-5 Ditches and swales 30 cfs 117,000 0 117,000 | 15'x3' - 3 miles throughout
study area
WM-6 Earthen berms 10 cfs 289,291 0 289,291 | 10'k3' - 10 miles long
throughout study area
WM-7 Gap existing berms 10 cfs 15,000 0 15,000 | Assume a 10' wide gap in an
existing berm that is 4' high by
10" wide.
WM-8 Rock flow control berms 10 cfs 1,062,917 0 1,062,917 | 10'x3' - 10 miles long
throughout study area
Crossings at existing drainage and
infrastructure
WM-9 Inverted siphons under existing infrastructure 390 cfs 466,325 0 466,325 | 2 - 10'x8' - 200' long
WM-10 | Aqueduct over existing infrastructure 390 cfs 6,998,292 0 6,998,292 | 8.5' RCP Piping
WM-11 | Adjust existing infrastructure 390 cfs 684,000 0 684,000
Systematic controls
WM-12 | Water Management in Swamp - unit cost 1 square mile 600,000 200,000 800,000 | Based on assumed water Not really a management measure,
control needs. Can use some or | but some combination of the 12
all or the flow control tools in management measures identified
WM-1 thru WM-11 above.
WM-13 | Water Management in swamp 1,000 cfs - 18.0 Sq.| 10,800,000 | 3,600,000 | 14,400,000 | Based on assumed water Not really a management measure,
M. control needs. Can use some or | but some combination of the 12
all or the flow control tools in management measures identified
WM-1 thru WM-11 above.
WM. 14 Culverts under US-61 and/or I.10 1,(?00 cfs - 18.0 Sq. 1,100,000 0 1,100,000 | 4 - 10'x10' Box Culverts, each
Mi. 20 ft long
DS Distribution System to the Hydrologic Units
in the Swamp
Use existing Parish drainage channels
DS-1 No Modifications (No Action) 0 cfs 0 0 0 Covered above under no action
DS-2 Pump from channels 1,000 cfs - 18.0 Sqg.| 13,000,000 | 8,200,000 | 21,200,000
Mi.

WRDA 2007 Section 7006(e)(3)

3-14

October 2010




Alternatives Volume IV — LCA Small Diversion at Convent/Blind River
Management . Present Present
Code Management Measure Measure Capital Worth .Worth Comments Additional Screening Comments
Size/Number Costs, $ Oo&M Life Cycle
Costs, $ Costs, $
DS-3a Control structures on canals with berm cuts (w/o 1,000 cfs - 18.0 Sq. 7,400,000 | 1,200,000 8,600,000
Navigation) M.
DS-3b Control structures on canals with berm cuts (w/ 1,000 cfs - 18.0 Sq. 9,000,000 | 1,200,000 | 10,200,000
Navigation) M.
DS-3c Control structures on channels (w/o Navigation) 390 cfs 2,900,000 | 1,200,000 4,100,000
(Area 2)
. 390 cfs 3,500,000 0 3,500,000 | Serves 6.7 sq. mi. east of Hwy
DS-3d | Roadway crossing culverts on Hwy. 61 (Area 3) 61 - needs about 390 cfs
. . 390 cfs 8,000,000 | Serves 6.7 sq. mi. east of Hwy
Uosle | Jemgs avin, Skl e (e &) 8,000,000 |  2,100,00 61 - needs about 390 cfs
Separate distribution system in Swamp Mitigation required for impacts to
swamp
DS-4 Earthen trapezoidal channels 1,000 cfs - 18.0 Sq. 48,900,000 | 1,700,000 | 50,600,000 | Double the cost of earthen,
M. based on Transfer Canal cost
estimates.
DS-5 Concrete-lined trapezoidal channels 1,000 cfs - 18.0 Sq. 97,800,000 | 1,700,000 | 99,500,000 Not cost effective relative to DS-4
Mi.
DS-6 Gravity conduits 1,000 cfs - 18.0 Sq. 244,600,000 | 1,700,000 | 246,300,000 Not cost effective relative to DS-4
Mi.
DS-7 Pressure conduits and pump station 1,000 cfs - 18.0 Sq. 272,100,000 | 1,700,000 | 273,800,000 | DS-8 thru DS-10 will be sized Not cost effective relative to DS-4
M. for individual locations as data
collection and design
progresses.
Crossings at existing channels and
infrastructure
DS-8 Inverted siphons under existing infrastructure 390 cfs 466,325 0 466,325 | 2 - 10'x8' - 200' long
DS-9 Aqueduct over existing infrastructure 390 cfs 6,998,292 0 6,998,292 | 8.5' RCP Piping
DS-10 | Adjust existing infrastructure 390 cfs 684,000 0 684,000 Adjustments for relocation, culverts
under I-10 or US-61?
TS Transmission System From Diversion to
Distribution System
Use existing drainage courses
TS-1 Existing drainage courses, minimal improvements | 250 cfs 1,000,000 | 1,000,000 2,000,000 | Assume minimal improvements
to get minimal capacity.
TS-2 Existing drainage courses, with improvements 1,000 cfs 16,300,000 | 2,000,000 | 18,300,000 | Higher maintenance due to

multiple uses
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Management . Present Present
Code Management Measure Measure g apital Worth .Worth Comments Additional Screening Comments
Size/Number osts, $ Oo&M Life Cycle
Costs, $ Costs, $
Alignments separate from existing
drainage courses
TS-3 Earthen trapezoidal channel with levees 1,000 cfs 16,300,000 | 1,000,000 | 17,300,000 | The operating water surface in
the canal will be above natural
ground. Earthen channels are
typically the lowest cost
solution.
TS-4 Concrete-lined trapezoidal channel with levees 1,000 cfs 33,400,000 | 1,000,000 | 34,400,000 | Concrete-lined channels Not as cost-effective relative to T'S-3
normally used in very limited and TS-6
rights-of-way, or where the
right-of-way acquisition costs
are very high.
TS-5 Conduits (underground pipes or culverts) 1,000 cfs 77,400,000 | 1,000,000 | 78,400,000 | Underground conduits should Not as cost-effective relative to TS-3
be screened out on the basis of | and TS-6
costs.
TS-6 Earthen trapezoidal channel at grade 1,000 cfs 16,100,000 | 1,000,000 | 17,100,000 | The operating water surface
will be below natural ground.
Crossings at infrastructure Costs for the road and railroad
crossings are included in TS-3
thru TS-6. Culverts are
normally used for lower flow
rates, bridges for high flow
rates.
TS-7 Culverts at LA 3125 1,000 cfs 1,500,000 0 1,500,000 | O&M are in channel costs
TS-8 Bridge at LA 3125 1,000 cfs 3,200,000 0 3,200,000 | O&M are in channel costs
TS-9 Inverted Siphons 1,000 cfs 1,400,000 0 1,400,000 Impractical to maintain due to
1ssues with sediments
TS-10 Adjust existing infrastructure 1,000 cfs 2,400,000 0 2,400,000 | O&M are in channel costs Gas lines, fiber optics, power lines,
water and sewer utilities, etc
TS-11 Culverts at Railroad 1,000 cfs 3,600,000 3,600,000 | O&M are in channel costs Railroad coordination required
TS-12 Bridge at Railroad 1,000 cfs 1,000,000 0 1,000,000 | O&M are in channel costs Considered impractical due to

schedule delay for additional
railroad coordination and permitting
(will allow only two days for culverts
vs. bridge with track closures)
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Management . Present Present
Code Management Measure Measure g apital Worth .Worth Comments Additional Screening Comments
Size/Number osts, $ Oo&M Life Cycle
Costs, $ Costs, $
TS-13 Culverts at elevated River Road 1,000 cfs The River Road crossing cost is
included in each of the
Diversion Structure costs. The
road 1s so close to the levee base
that it needs to be dealt with as
part of the diversion structure.
DV Diversion System
Diversion Point
DV-1 No diversion (No Action) covered above under no action
DV-2 Single diversion point See DA-1 thru DA-7. Specific measures included under
diversion alignments below
DV-3 Multiple diversion points See DA-8 thru DA-11. Specific measures included under
diversion alignments below
Diversion Method The siphon is the lowest cost
option. However, may need a
culvert or pumps if the
diversion period is extended
beyond spring.
Levee crossing
DV-4 Culverts through the levee 1,000 cfs 19,700,000 | 1,300,000 | 21,000,000
DV-5 Siphon over the levee 1,000 cfs 10,900,000 | 1,500,000 | 12,400,000
DV-6 Pump over the levee 1,000 cfs 50,000,000 | 8,900,000 | 58,900,000 | Siphon - 2/3 of time, pump - 1/3 | Allow pump station to pump both
of time ways
DV-7 Combine siphon and pump 1,000 cfs 30,000,000 | 8,900,000 | 38,900,000 | Siphon - 2/3 of time, pump - 1/3
of time
Batture crossing Considered part of the levee crossing
DV-8 Canal 1,000 cfs 0 O&M are in diversion structure | Batture is short and pipes are
costs needed
DV-9 Pipes (pressure conduits from pump station) 1,000 cfs 0 O&M are in diversion structure | Considered part of the levee crossing
costs
DV-10 | Culverts (extend siphon) 1,000 cfs 0 O&M are in diversion structure | Considered part of the levee crossing
costs
DV-11 | Reverse Cycle Pumps Suggested by VE Team for

ecosystem restoration and incidental

NED

Diversion Alignment
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Code

Management Measure

Management
Measure
Size/Number

Capital
Costs, $

Present
Worth
0&M
Costs, $

Present
Worth
Life Cycle
Costs, $

Comments

Additional Screening Comments

performance in overall alternatives,
and ease/difficulty of ROW
acquisition.

DA-1

Mile 152.9 - Belmont Crevasse

1,000 cfs

16,100,000

900,000

17,000,000

May impact three historic mounds,
least advantageous hydraulically

DA-2

Mile 159.0 - Convent

1,000 cfs

24,500,000

1,400,000

25,900,000

No information available yet, long
route,

DA-3

Mile 161.8 - Nita Crevasse

1,000 cfs

16,300,000

1,000,000

17,300,000

No information available yet, but
would impact healthy wetlands, and
may impact the two plantations

DA-4

Mile 162.1 - Romeville

1,000 cfs

16,300,000

1,000,000

17,300,000

Impacts Helvetia and Wilton
Plantations, shorter route, at the
scour bend, low topographically,
sugar cane fields adjacent to route
allow for treatment as needed

DA-5

Mile 162.5 - Nucor - Future steel mill

1,000 cfs

16,500,000

1,000,000

17,500,000

No impacts to any known sites
(Nucor 1s purchasing the Wilton and
Helvetia Plantations), steel mill
would develop the entire site -
implications for the cultural
resources?

DA-6

Mile 166.9 - South of Sunshine Bridge

1,000 cfs

16,900,000

1,000,000

17,900,000

Impacts Monroe Plantation,
hydraulically allows access to a
large benefit area

DA-7

Mile 168.9 - North of Sunshine Bridge

1,000 cfs

15,400,000

1,000,000

16,400,000

No known 1impacts, allows access
hydraulically to the largest benefit
area, not in St James Parish

DA-8

Mile 152.9/168.9 - Belmont & North of Sunshine
Bridge

1,000 cfs

31,400,000

1,800,000

33,200,000

500 cfs each alignment. Costs
do not decline linearly for low
flow rates; have minimum or

base costs.

Belmont may impact three historic
mounds, least advantageous
hydraulically

DA-9

Mile 161.8/168.9 - Nita & North of Sunshine Bridge

1,000 cfs

31,700,000

1,800,000

33,500,000

DA-10

Mile 152.9/162.1 - Belmont & Romeville

1,000 cfs

32,300,000

1,800,000

34,100,000

Belmont may impact three historic
mounds, least advantageous
hydraulically

DA-11

Mile 162.1/168.9 - Romeville & North of Sunshine
Bridge

1,000 cfs

31,700,000

1,800,000

33,500,000
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Management . Present Present
Code Management Measure Measure g apital Worth .Worth Comments Additional Screening Comments
Size/Number osts, $ Oo&M Life Cycle
Costs, $ Costs, $
wQ Water Quality Management
Sediment Control
wWQ-1 Control intake elevation in Miss. River 1,000 cfs 4,200,000 | 2,000,000 6,200,000
WQ-2 Sedimentation basin (remove coarse sediments) 1,000 cfs 18,000,000 | 3,400,000 | 21,400,000
Treatment facilities
wQ-3 Wet detention treatment basins 5 acres 5,000,000 | 4,200,000 9,200,000 | $1,000,000 per acre for
construction costs
wWQ-4 Wetland treatment 12.5 acres 3,750,000 | 1,200,000 4,950,000 | $300,000 per acre for
construction costs
Aeration to add dissolved oxygen
wWQ-5 Mechanical aerators Included in Treatment Facility
Costs
WQ-6 Passive aeration Included in Treatment Facility
Costs
wWQ-7 Salinity barrier in Blind River Included in Treatment Facility | Salinity not considered an issue in
Costs this part of the Blind River
SM Sediment Management
SM-1 Sediment diversion from Mississippi River 1,000 cfs 42,000,000 | 10,500,000 | 52,500,000 Impractical, too expensive, limited
benefit and does not provide
freshwater
SM-2 Reuse of excess construction materials beneficially Considered in levee crossing Ridge habitat, reuse material from
levee cuts as available, already
required, therefore not needed as a
mgt measure
SM-3 Imported soil 79,000,000 0| 79,000,000 Impractical, too expensive, limited
benefit, and does not provide
freshwater
SM-4 Sediment pumping from Miss. River (dredging or | 1,000 cfs 42,000,000 | 10,500,000 | 52,500,000 Impractical, too expensive, limited
mining) benefit, and does not provide
freshwater
NON-STRUCTURAL MANAGEMENT
MEASURES
wQ Water Quality Management
WQ-NA | No water quality management facilities (No Action) covered above under no action
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Management Present Present
Code Management Measure Measure Capital Worth .Worth Comments Additional Screening Comments
] Costs, $ Oo&M Life Cycle
Size/Number
Costs, $ Costs, $
WQ-BAS | Extended diversion duration to freshen Blind River 0 250,000 250,000 Operational consideration, flush
Blind River and also provide salinity
benefits downstream (Lake
Maurepas)
WQ-SAL | Extended diversion duration to counter salinity 0 250,000 250,000 Salinity not considered an issue in
Intrusions this part of the Blind River
SM Sediment Management
SM-NA | No sediment management facilities (No Action) Covered above under no action
VM Vegetation Management
VM-1 Plant seedlings 1 acre 36,000 0 36,000
VM-2 Salvinia management 1/10 Yearly Man 6,000 3,200 9,200 This is a maintenance need
Hour
VM-2 Seed stock with soil 1 acre 36,000 0 36,000 Complement to structural sediment
management measures that were
screened-out
VM-3 Control hydro period and flooding levels 0 0 0 Not really a management measure
VM-4 Plant seedlings - Baldcypress - unit costs 1 acre 36,000 0 36,000 Part of WM-1 above
RA Recreational Access and Enhancements
RA-1 Consider recreational enhancements 315,000 10,000 325,000 Consider public safety, potential
liability, and potential impacts to
system operations from vandalism.
Consider meandering transfer canal.
RA-1 Improved or additional access points 25,000 0 25,000 Part of management measure RA-1
above
RA-2 Improved access ways in swamp 15,000 0 15,000 Part of management measure RA-1
above
RA-3 Hiking and hunting trails 85,000 0 85,000 Part of management measure RA-1
above
RA-4 Bird watching platforms-lookouts 65,000 0 65,000 Part of management measure RA-1
above
RA-5 Boat ramps and access 125,000 10,000 135,000 Part of management measure RA-1

above. Limit boat access to dual use
drainage network for water
management and hydraulic needs
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Management . Present Present
Code Management Measure Measure g apital Worth .Worth Comments Additional Screening Comments
Size/Number osts, $ O0&M Life Cycle
Costs, $ Costs, $
RE Real Estate (purchase and preservation)
RE-1 Real estate purchase 1,000 cfs 2,158,000 0 2,158,000 Required for the overall project - not
a management measure
RE-2 Project-specific easements 25% of Real Estate 539,500 0 539,500 Required for the overall project - not
Purchase a management measure
RE-3 Conservation Easements 25% of Real Estate 539,500 0 539,500
Purchase
RE-4 Temporary construction easements 1,000 cfs 11,250 11,250 Required for the overall project - not
a management measure
RE-5 Permits and approvals 62,609 0 62,609 Required for the overall project - not
a management measure
RE-6 Inter-agency agreements 1,000 cfs 2,400,000 0 2,400,000 Required for the overall project - not
a management measure
RE-7 Real estate purchase - Diversion Structure & 1,000 cfs 45,000 0 45,000 Required for the overall project - not
Transfer Canal a management measure
RE-8 Temp. const. easements - Diversion Structure & 25% of RE-7 11,250 0 11,250 Required for the overall project - not
Transfer Canal a management measure
M Monitoring
M-1 Monitoring 1,000 cfs 0| 1,200,000 1,200,000 | Includes equipment costs and Required for the overall program -

operation/monitoring.

not a management measure
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Distribution System. A distribution system is needed to ensure that the water
introduced into the swamp by diversion can be routed to the twenty-two (22)
hydraulically distinct units within the study area. [Note: The twenty-two (22)
units initially identified were later refined into twelve (12) larger units for ease of
analysis.] Eleven management measures were initially identified under this
category. Four measures were screened-out, three measures were added, and ten
were retained for further analysis. DS-3c, DS-3d, and DS-3e were added to provide
for the control of water into, through, and out of the swamp. DS-1, “no
modifications”, was screened-out because it duplicates NA-1, “no action”, DS-5,
“concrete-lined trapezoidal channel”, DS-6, “gravity conduits”, and DS-7, “pressure
conduits and pump station”, were screened out because they were not cost-effective
when compared to DS-4, “earthen trapezoidal channels”.

All of the remaining alternatives use the St. James Parish Drainage channels and
any associated utility channels to distribute water to each of the distinct hydrologic
units. The ability of the drainage canals to distribute water will be enhanced by
installing water level control structures in the channels prior to their discharge to
the Blind River. During diversions or during rainfall events the water surface
elevation will be controlled to distribute water into the swamp either through or
over control structures that will regulate the inflow to the swamp hydrologic units.
Note that this method of distribution applies to the areas that are south and east of
the Blind River. For areas north of the Blind River and the area between highway
61 and Interstate 10, the North Bridge diversion will need to be used to distribute
flow to Highway 61 and under the highway to the north. Without this option the
other feasible solutions would involve pumping water from the Blind River back
into the swamp or diverting Conway Canal flows through the swamp for hydration
of the hydrologic units.

Transmission System. A transmission system is needed to transfer the water
removed from the Mississippi River to the swamp. Thirteen management measures
were identified under this category. Four measures were screened-out and nine
were retained for further analysis.TS-4, “concrete-lined trapezoidal channel with
levees”, and TS-5, “conduits (underground pipes or culverts)”, were screened-out
because they were not cost-effective when compared to TS-3, “earthen trapezoidal
channel with levees”, and TS-6, “earthen trapezoidal channel at grade”. TS-9,
“inverted siphons”, was screened-out because it was considered impractical to
maintain due to issues with sediments. TS-12, “bridge at railroad” was “screened-
out” because it was considered impractical due to schedule delay for additional
railroad coordination and permitting. In general, the railroads will only allow two
days for track closures and this is insufficient for bridge construction3.

% The railroad crossings will all require temporary relocations for construction. Culverts and a bridge may both be
evaluated, but our analysis to date indicates that culverts will be more cost effective and bridges will not likely be
acceptable to the railroads due to construction impacts.
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Diversion System. A diversion system is needed to remove water from the
Mississippi River and deliver it to the transmission system for transfer to the
swamp. Ten management measures were initially identified under this category.
Six measures were screened-out, one additional measure was added, and five were
retained for further analysis. DV-11, “reverse cycle pumps”, was added based on
recommendations from the Value Engineering (VE) Team. The VE Team suggested
that reverse cycle pumps would enhance ecosystem restoration potential and could
result in incidental NED benefits. DV-1, “No diversion (No Action)”, DV-2, “single
diversion point”, and DV-3, “multiple diversion points”, were screened-out because
they are covered by other management measures that will be carried forward for
additional analysis. DV-8, “canals”, DV-9, “pipes”, and DV-10, “culverts”, were
screened-out because they are considered integral parts of management measures
DV-4 through DV-7 and not separate management measures.

The diversion system selection is tied to the desired hydro period to meet the project
objectives. The type of diversion will have flow delivery characteristics that are
related to the stage in the Mississippi River. The design team is developing the
relationships of flow to river stage for each of the diversion methods. Additional
analysis of the hydraulics in the swamp will be required to determine the diversion
systems which will match the flow requirements.

Diversion Location. A diversion location is needed to provide a construction
footprint for the diversion system and transfer system. Seven individual diversion
locations and four combinations of dual diversion location measures, for a total of 11,
were initially identified. Five measures were screened-out and six were retained for
further analysis. DA-1, “Mile 152.9 - Belmont crevasse”, was screened out because it
may impact three historic mounds and it is the least advantageous hydraulically.
DA-2, “Mile 159.0 - Convent”, was screened-out because it is a much longer route
from the Mississippl River to the swamp without affording any benefit over other
routes retained for further analysis. DA-6, “Mile 166.9 - South of the Highway 70
Bridge”, was screened-out due to potential impacts to the historic Monroe Plantation
and because it does not offer any advantages over DA-7, “Mile 168.9 - North of the
Highway 70 Bridge”. Alternatives DA-8, “Mile 152.9/168.9 - Belmont & North of The
Highway 70 Bridge”, and DA-10, “Mile 152.9/162.1 - Belmont & Romeville”, were
screened out because they include screened-out diversion locations.

Water Quality Management. Water quality management measures may be
needed to: (1) provide the desired water quality and parameters in the freshwater
delivered to, the swamp; and (2) to protect and possibly improve the water quality
in the streams and waterbodies within and downstream of the study area. Seven
management measures were identified under this category. One measure was
screened-out and six were retained for further analysis. WQ-7, “salinity barrier in
Blind River”, was screened-out because salinity is not considered an issue in the
Blind River within the study area.
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Sediment Management. Sediment management measures were identified to
directly introduce sediment into the swamp to assist with vertical accretion within
the study area. Four management measures were identified under this category. All
four measures were screened-out and none were retained for further analysis. SM-1,
“sediment diversion from Mississippi River”, SM-3, “imported soil”, and SM-4,
“Sediment pumping from the Mississippi River (dredging or mining)”, were screened-
out because they were considered impractical due to high cost and limited benefit and
not because they are not consistent with the goal of delivering freshwater to the
swamp. SM-2, “Reuse of excess construction materials beneficially”, was screened-
out because it is required and would be an integral component of any management
measure included in the tentatively selected plan.

3.2.3.3 Non-Structural Management Measures (Activities)

Water Quality Management. Water quality management measures may be
needed to: (1) provide the desired water quality and parameters in the freshwater
delivered to, the swamp; and (2) to protect and improve the water quality in the
streams and water bodies within and downstream of the study area. Three
management measures were identified under this category. Two measures were
screened-out and one was retained for further analysis. WQ-NA, “no water quality
management facilities (No Action)”, was screened-out because it is part of NA-1, “no
action”. WQ-SAL, “extended diversion duration to counter salinity intrusions”, was
screened out because although there are salinity issues in the portion of the Blind
River outside of the study area, salinity is not an issue within the study area and
does not warrant extended diversion durations.

Sediment Management. Sediment management measures were identified to
directly introduce sediment into the swamp to assist with vertical accretion within
the study area. One management measures was identified under this category.
One measure was screened-out and none were retained for further analysis. SM-
NA, “no sediment management facilities (No Action)”, was screened-out because it
1s part of NA-1, “no action”

Vegetation Management. Vegetation management measures were identified to
directly address the issue of regenerating vegetation within the swamp. Five
management measures were identified under this category. Four measures were
screened-out and one was retained for further analysis. WM-2, “Salvinia
management”’, was screened-out because it is considered a maintenance item to be
accomplished as needed as part of O&M and not a management measure. VM-3,
“control hydro period and flooding levels”, is considered to be an operational
consideration and part of O&M and not a management measure. VM-4, “plant
seedlings — Baldcypress — unit cost”, was screened-out because it is part of VM-1,
“plant seedlings”. VM-1 was retained for further analysis on an as needed basis as
part of the adaptive management plan.

Recreational Access and Enhancements. Recreation-related measures were
1dentified to take advantage of the opportunity to improve recreation access and
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enhance the recreational experience within the swamp consistent with public safety
considerations and the overall objective of restoration of the degraded swamp
ecosystem. Six management measures were identified under this category. Five
measures were screened-out and one was retained for further analysis. RA-2,
“Improved or additional access points”, RA-3, “improved access ways in swamp”, RA-
4, “hiking and hunting trails”, “RA-5, “bird watching platforms-lookouts”, and RA-6,
“boat ramps and access”, were screened-out because they are all part of RA-1,
“consider recreational enhancements”.

The study area supports a wide-range of recreational activities: fishing, hunting,
camping, boating, sightseeing, hiking, bird watching, and trapping have all been
common. Sporting game hunted in the project has historically included deer,
raccoon, squirrel, rabbit, and waterfowl. Common sport fisheries pursued are
largemouth bass, bream, perch, catfish, sac-a-lait (crappie), garfish, and choupique
(bowfin). Additional recreational activities allowed annually in the WMA and in the
study area are contract trapping for alligators and permit trapping for nutria. A
project to reverse the trend of degradation in the swamp would have a positive
influence on these recreational activities in the study area by improving the quality
of the experience. The area is however fairly remote and accessible to only fairly
skilled sportsmen. Accordingly no specific recreational facilities will be included in
the final array of plans.

Real Estate. Eight management measures were identified under this category.
All 8 real estate measures were screened-out because they are required for the
overall project and will be developed for the TSP/Recommended Plan. There is not
a need to consider them separately as management measures. RE-1, “real estate
purchase”, RE-2, “project-specific easements”, RE-3, “conservation easements”, RE-
4, “temporary construction easements”, RE-5, “permits and approvals”, RE-6, “inter-
agency agreements’, RE-7, “real estate purchase,” and RE-8, “temporary
construction easements” are all project components that are integral to and
included into a project as needed to make it a complete, functional project.

Monitoring. Monitoring was identified as a measure to verify the effectiveness of
any plan selected for implementation. The measure (M-1) was screened-out at this
level because it will be required for the overall project and will be developed for the
TSP/Recommended Plan. There is not a need to consider monitoring separately as a
management measure.

3.2.4 Management Measures not Carried Forward for Further Analysis

Management measured screened-out are discussed above and highlighted in pink
on Table 3-1.
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3.3 Preliminary Alternative Plans
3.3.1 Development of Preliminary Alternative Plans

As an initial step the screened list of management measures was evaluated based on
benefits, constraints, and relative costs. The management measures were then
grouped into an array of preliminary alternatives for further evaluation to achieve
the overall project goals and objectives. The alternatives were formulated to consider
different options for the diversion point, the diversion method, the transmission
system, the distribution system, and the benefit area. The plans described below in
terms of their constituent management measures. The plans are designated with a
“P” for preliminary.

Early on in the study process a VE Study was conducted. A summary of the VE
recommendations and how these recommendations were incorporated into the study
1s provided below. For additional information on the VE study see Appendix H.

During the week of May 18 to May 22, 2009 the VE team met to consider three LCA
projects: Small Diversion at Convent Blind River, Amite River Diversion Canal
Modification, and Medium Diversion at White Ditch. The results of the VE study
were published in a report prepared by Value Management Strategies, Inc. dated
June 2009.

For the Small Diversion at Convent Blind River the VE team identified three (3)
items as key strategies to consider and three (3) additional items to also be
considered. The key items and the follow up for how the item was covered in the final
feasibility study development are included for each as follows.

CB-1 Provide method for transferring water under the railroad and
US 61 to the north restoration area.

Response: The project Recommended Plan includes 4 culvert crossings under
highway 61 which follows the recommendation of the VE study. During
project development it was discovered that several existing openings are
provided under the railroad so those culverts for connectivity are not required.
The culverts provide the connectivity to the more northerly hydrologic units.

CB-2 Use the Blind River to distribute fresh water to the project area.

Response: The Blind River does divide the project area and receives all of the
water diverted through the swamp. As the project was further developed, the
concept of using additional berm gaps to distribute flow made the use of the
Blind River for distribution a lower priority. In addition, further research on
the Blind River designation as a scenic river in the State of Louisiana, greatly
restricted any features that could be placed in the River. The advanced
hydraulic calculations showed good distribution through the use of control
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structures and berm gaps, so using the River for distribution was no longer
required.

CB-3 Consider reversible pumping of proposed river siphons to
facilitate low river stage diversion flow

Response: The project Recommended Plan does not use siphons. When the
final hydraulics and cost estimates were completed the least costly diversion
method was gated culverts. These culverts are located so that there will be
flow diverted for most of the year with the exception of extreme low river
stages.

The additional three items are as follows with how each item was treated in
the final feasibility study:

CB-4 Construct “environmentally friendly” conveyance channels

Response: The transmission canal is designed with shallow 5:1 side slopes
and the right of way was widened from 400 feet to 500 feet to allow a more
environmentally friendly foot print which could be part of a recreation feature.

CB- 5 Define the hydrologic connectivity of project areas

Response: The later modeling in the study determined the amount of flow
from the diversion, through the berm gaps and into the hydrologic units in the
study area. These flows were also used in the WVA to determine the
environmental benefits derived from the diverted flows.

CB-6 Obtain Total Maximum Daily Flow (TMDL) waiver for diversion
into Blind River

Response: The diversion will force flow through the swamp area utilizing the
berm gaps and the control structures. The swamp will have sufficient
vegetation that the nutrients will be utilized and the flow into the Blind River
should be relatively clean from both nutrients and sediment. It is anticipated
the Blind River will environmentally benefit from the greater flows from the
diversion.

The overall project has an extensive monitoring plan and includes costs for
adaptive management to assure that the overall water quality in the Blind
River is not degraded. The State agencies will work together to monitor the

diversion operation to assist with the overall environmental improvement of
the Blind River.

In addition to the six (6) Blind River specific recommendations there were ten
(10) General and Plan Formulation recommendations. The following is a list of
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those recommendations and how they were addressed specifically in the Blind
River report.

G-1 Develop plan strategies that account for rise in sea level

Response: This project prepared a complete analysis of sea level rise
scenarios and the results are made part of the report.

G-2 Provide clarification and address the WRDA 2007 regarding
specified authorized funding limits and the extent of planning
development of LCA projects

Response: The Blind River project reviewed the WRDA language and the
proposed Recommended Plan is within the WRDA funding limits.

G-3 Define plan alternatives that can be optimized within project
authorization

Response: The Blind River project is within the authorization and was
optimized at a flow of 3000 cubic feet per second diversion rate.

G-4 Amend project authorizations to include additional federal
funding for “first phase” adaptive management measures.

Response: The Blind River cost estimate includes the costs for monitoring
and adaptive management for the first 10 years of the project.

G-5 Establish permanent trust fund for project maintainability

Response: The project is proposed to be maintained by the State of
Louisiana. The State will have adequate funds for long term maintenance and
operation.

G-6 Identify impacts of multiple diversion structures on the
Mississippi River and fresh water and sediment requirement of
project areas

Response: The State of Louisiana and the Corps of Engineers are conducting
parallel studies on the Mississippi River and the Lake Maurepas areas to
determine the long term effects of the combination of diversions and other
coastal restoration efforts.
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3.3.2 Description of Preliminary Alternative Plans
The 12 preliminary plans, plus the no action are described below:

Alternative P-0 - No Action Alternative — This alternative is the future expected
without any project. This future without condition is the basis for comparison with
project alternatives.

The No Action Alternative will continue the following conditions which will lead to
eventual degradation of the swamp area: Local drainage occurs in episodic events
and sends large quantities of water to the Blind River and the swamp. This local
drainage can contain significant pollutants in terms of sediment, nutrients,
pesticides and herbicides. Without the natural assimilation capacity of the swamp,
these pollutants can cause stresses on the aquatic life in the Blind River.

Without adequate flow of water through the swamp and with issues relating to
subsidence from relative sea level rise and ponding and drainage from pipeline
channels, the hydroperiod of the swamp is not conducive to the health and
regeneration of several natural tree species, including baldcypress and water
tupelo. The swamp has been traversed with many man-made features including
railroad embankments and channels which have disrupted the normally anticipated
hydroperiod of the swamp and limited the vertical accretion that would occur from
prolific vegetation growth from the Mississippi River nutrient input.

The result of the No Action Alternative is failure to meet the objectives of the
project.

Alternative P-1 - Water management enhancements in the swamp and
redirection of local hydrology. The benefit area would be up to 34 square miles.
This would include potential regrading, berm cuts, and other flow improvement
enhancements to increase distribution of flow from existing rainfall into and
through the Blind River wetlands without a Mississippi River diversion. As an
example, there are more than 40 miles of existing berms and spoil banks
throughout the wetland that would be potentially gapped (cut) at regular intervals
to allow a more distributed flow pattern in the wetland. There are also existing
gaps that have not been maintained and need improvement. This alternative could
also include 5 to 10 culverts under Highway 61 to reconnect the hydrology of the
swamp across that man-made feature. To redirect surface drainage into the swamp
variable control structures at the two St. James Parish outfall channels or at either
US-61, I-10 or both can be used to manage water surface elevations to support
regulation of the hydroperiod in the swamp. This alternative could potentially help
the water quality of the Blind River by changing the runoff patterns into the River
and develop a more constant water flow by using the swamp as both a water quality
and quantity buffer.

The principal features of this alternative would raise the water surface elevation of
the St. James Parish drainage system during normal rainfall events to direct local
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drainage through the swamp for additional detention and treatment. The
additional advantage is the short duration rain events that currently drain to the
Blind River unimpeded would be detained in the swamp where the outflow would
result in a higher quality and more constant flow. Combining this feature with flow
distribution in the swamp would enhance the ability to adjust the hydroperiod to
improve baldcypress and tupelo germination and sapling survival and contribute to
a higher rate of vertical accretion in the swamp.

The ability to direct water across Highway 61 may be limited due to the hydraulic
gradient, but modeling of the system will determine the feasibility to hydrate the
areas north of Highway 61 and the area north of the Blind River and south of
Highway 61.

Alternative P-2 — Diversion at Romeville by a Siphon. The benefit area would
be up to 18 square miles. Water management in the swamp would be similar to
Alternative P-1. The diversion from the Mississippi River would be a multi-barrel
siphon with a capacity of up to 2,500 cfs. More barrels can be added to increase the
flow to 5,000 cfs, but an analysis is currently underway to determine if culverts may
be more cost effective once a higher rate of flow is required.

The transmission system would be primarily an earthen channel and modified
existing drainage channels from River Road (LA44) to LA 3125 and to the St. James
Parish drainage canal system. River Road would be elevated over the transmission
system siphon connection. Culverts would be used at the Canadian Northern
Railroad and LA 3125 crossings.

The distribution system would consist of up to six variable control weirs without
navigation access at the ends of the existing drainage system to allow dual use for
diverted flow distribution during dry weather while maintaining flood control level
of service during wet weather events. The elevated water surface in the drainage
channels created by the variable control weirs would allow the use of either fixed or
variable flow weirs to distribute flow into the swamp along the periphery of the
Parish drainage canals that border the swamp.

Alternative P-3 — Diversion North of the Highway 70 Bridge by a Siphon.
The benefit area would be up to 34 square miles. Water management
enhancements in the swamp would be similar to Alternative P-1. The transmission
system would be earthen channels and modified drainage channels from River Road
(LA 44) to LA 3125. This system would be extended to Highway 61 so flow can be
distributed along Highway 61 and then across Highway 61 to the north and to the
area bounded on the north by Interstate 10. River Road would be elevated over the
transmission and siphon connection. Culverts would be used at the Canadian
Northern Railroad and LA 3125 crossings. The distribution system would consist of
5 to 10 variable control weirs without navigation access at the ends of the St. James
Parish existing drainage system to allow dual use for diverted flow distribution
while maintaining flood control level of service. In addition a control structure
would be used on the drainage system on the south side of Highway 61. This
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channel would be hydraulically connected to the area north of Highway 61 by
culverts beneath the roadway. Additional control structures may be required on the
north side of Highway 61 to be sure flows are distributed north prior to exiting to
the Blind River to the east. Depending on the culvert configuration it may be
necessary to slightly elevate the current highway to allow for sufficient clearance for
culvert installation.

Alternative P-4 - Diversion at Romeville by a Siphon plus Inline
Treatment. This alternative is the same as Alternative P-2 with a wet detention
treatment system located along the transmission system for sediment collection and
treatment of excess nitrogen and other parameters. The in line treatment option
will require additional right-of-way to allow for the additional volume for the
detention time to be sufficient for sediment, metals, and nutrient assimilation. The
standard width is estimated at 400 to 500 feet for a trapezoidal channel. With a
meandering stream and small lakes to increase detention time, the right-of-way
requirement could be 1000 to 1500 feet. The additional area could also allow for
increased recreational benefits at minimal cost to the project

Alternative P-5 — Diversion North of the Highway 70 Bridge by a Siphon
plus Inline Treatment. This alternative is the same as Alternative P-3 with a
wet detention treatment system located along the transmission system for sediment
collection and treatment of excess nitrogen and other parameters.

Alternative P-6 — Diversion at Romeville by a Gated Culvert System plus
Inline Treatment. This alternative is the same as Alternative P-4 with a gated
culvert system through the levee instead of the siphon. The gated culvert system is
more cost effective for larger flows and for operation during longer periods of low
Mississippi River stage.

The culvert system has several advantages over the siphon system. It is less
operational concern since the adjustment of the flow is simplified by closing or
opening a gate. The siphon system involves the use of electrical and mechanical
vacuum pumps which must be used each time the siphon is restarted. The culverts
would be able to operate over a wider operating river stage range. This would allow
for longer periods of diversion when the River is low compared to the siphon which
must have a minimum river stage to operate.

Alternative P-7 — Diversion North of the Highway 70 Bridge by a Gated
Culvert System plus Inline Treatment. This alternative is the same as
Alternative P-5 with a gated culvert system through the levee instead of the siphon.
The gated culvert system is more cost effective for larger flows and for operation
during longer periods of low Mississippi River stage.

Alternative P-8 — Diversion at Romeville by a Pumped Diversion System
plus Inline Treatment. This alternative is the same as Alternatives P-4 and P-6
with a pumped system over the levee instead of the siphon or the culverts. The
pumped system may have an advantage if designed with an option to pump storm
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water from the back side of the levee into the River during flood events to assist
with local drainage issues.

Alternative P-9 — Diversion North of the Highway 70 Bridge by a Pumped
Diversion System plus Inline Treatment. This alternative is the same as
Alternatives P-5 and P-7 with a pumped system over the levee instead of the siphon
or the culverts. The pumped system may have an advantage if designed with an
option to pump storm water from the back side of the levee into the River during
flood events to assist with local drainage issues.

Alternative P-10 — Diversion at Nita Crevasse by a Siphon plus Inline
Treatment. This alternative is the same as Alternative P-4 except the diversion
location is downstream of Romeville by about 1500 feet in an area that was
historically know as the Nita Crevasse. This area is slightly lower in elevation than

Romeville, but there are two industrial complexes that will make the routing more
difficult.

Alternative P-11 — Diversion at Nucor Steel Mill Site by a Siphon plus
Inline Treatment. This alternative is the same as Alternative P-4 with a siphon
over the levee at the proposed Nucor Steel Mill site. This option has the same
characteristics as Romeville, but the cost of the channel can be shared with Nucor
as an environmental enhancement of their property and a source of water supply.

Alternative P-12 — Diversions at Romeville and North of the Highway 70
Bridge by a Siphon plus Inline Treatment. This alternative is the same as
Alternative P-4 with siphons over the levee at both Romeville and North of the
Highway 70 Bridge. This alternative has the advantage of keeping the size of each
siphon small while still having the location and volume to serve the whole 34
square-mile (88 square-kilometer) distribution area.

3.3.3 Screening / Evaluation of Preliminary Alternative Plans

The preliminary array of twelve alternatives plus the no action were developed as
the reasonable range of alternatives to address the specific problems, needs and
objectives of the study as described in Chapter 2. The alternative in the preliminary
array underwent an initial screening process to develop the intermediate array of
alternatives. The screening process analyzed the specific components or features
that were included in the alternatives. Diversion Location, Diversion Flow Rates
and Diversion Methods were analyzed.

Analysis of Diversion Locations. An initial evaluation of the preliminary
alternatives determined that diversion location is an important factor in the
benefits associated with each alternative. In total 11 diversion locations were
identified through the plan formulation process and were considered for the
diversion, five in the vicinity of Romeville and six in the vicinity of the Sunshine
Bridge. The siting of these potential diversion locations are shown in Figure 3-1
below. Preliminary conclusions are that a diversion in the vicinity of Romeville is a
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hydraulically efficient4 location from which to provide freshwater, nutrients, and
sediments to that portion of the benefit area south of the Blind River; a diversion in
the vicinity of the Sunshine Bridge is a hydraulically efficient location from which to
provide freshwater, nutrients, and sediments to that portion of the benefit area
north of the Blind River; and that diversions at both locations are hydraulically
efficient locations from which to provide freshwater, nutrients, and sediments to the
entire benefit area. The screening rationale associated with each of these diversion
locations is provided in Table 3-2 below. The Romeville and the South Bridge
alignments were retained for further analysis along with the possibility of a two
diversion alternative with diversions at both locations.

Analysis of Diversion Flow Rates. Two separate analyses were conducted to
analyze various sizes for a diversion into southeastern Maurepas Swamp. The
diversion at Convent/Blind River was authorized by WRDA 2007 as a small
diversion. Small diversions are for a maximum diversion rate of 5,000 cubic feet per
second (cfs). As part of the planning process public input was taken and several
members of the public expressed interest in higher diversion rates of as much as
25,000 cfs. This input was included for consideration in the intermediate array of
alternatives.

As a first step in this process to refine and screen the diversion flow rates, higher
diversion rates of 10,000 and 25,000 cfs were analyzed. The results of this analysis
concluded that:

" The St. James drainage canals have limited capacity with 2,000 cfs about the
maximum flow they can accommodate without overtopping into the swamp.
If we accept the overtopping as a desired effect, the Blind River will have a
capacity that is only about 5,000 cfs (the current authorized maximum flow
rate). Flows in excess of 5,000 cfs will be difficult to control without major
modifications to the drainage channels and possible alterations to the Blind
River.

" The Mississippi River nutrient loading at these flow rates would exceed the
assimilation capacity of the swamp by factors of 20 to 50. These excessive
loading rates would have the effect of passing high levels of nutrients to the
Blind River and Lake Maurepas.

" Flow rates higher than the 5,000 cfs currently authorized for this study
would not improve the objectives of the study and may cause additional
problems with soil erosion and nutrient loading downstream of the
distribution area. One of the problems identified is the inability of the
swamp to properly drain so as to assist in tree propagation. Higher flows

* The term “hydraulically efficient” means that the level of the river and the distance between the river and the
swamp are matched so the diversion water can be delivered with a high starting head (upstream on the Mississippi)
and minimize friction loses (shorten the transmission distance) to the swamp so the application water head is as high
aspossible. An explanation has been added to the report.
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0 05 1 2 3 4 ConventBlind River Fresh water Diversion
Miles St. James Parish, Louisiana
Figure 3-1: Location of screened diversion routes.
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Table 3-2: Diversion Locations

Vicinity of Romeville

Belmont Screened out. May impact three historic mounds, least
advantageous hydraulically

Convent Screened out. Long route. More costly than Romeville
without additional advantage

Nita Crevasse Screened out. Higher wetland impacts than Romeville

with essentially the same output. This site also has some
difficult routing issues through existing industrial

facilities
Romeville Retained for further analysis
Nucor Screened out. Would seriously interfere with Nucor’s

future development of the property, does not serve the
total 35-mile study area and for the area it can serve it is
at least as expensive as the Romeville alignment and does
not provide any greater benefit.

Vicinity of Sunshine Bridge

Ancient Domain | Screened out. Grain elevator currently under
construction at this location

South Bridge Retained for further analysis

Stein Screened out. Impacts a barge fleeting area and
alignment is too narrow

South of Motiva | There are significant HTRW problems associated with the
Motiva Refinery property

Motiva Screened out. Significant HTRW problems associated
with the Motiva Refinery property
North Bridge Screened out. Discharges to Conway canal and the

Conway Canal has insufficient capacity to receive
discharged flows and would be very expensive due to long
transmission channel and need to cross I-10 compared to
the South Bridge alignment

" would make 1t more difficult to adjust hydroperiods to allow for greater tree
propagation.

Based on this analysis, alternatives greater than 5,000 cfs were eliminated from
further consideration. See Appendix L for further description.

As a second step in this process to refine and screen the diversion flow rates, flow
rates less than 5,000 cfs were modeled and analyzed to determine how the
hydroperiod would respond to the different diversion flow rates. The amount of flow
diverted (re-introduced) to the swamp depends on the amount of flow, sediments,
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and nutrients needed for swamp restoration and improvement, with consideration
of the extensive amount of backflow from Lake Maurepas.

Diversion capacity was incrementally increased in successive simulation analyses
(from 1,000 cfs to 5,000 cfs capacities). Water was diverted only when the average
water level in the swamp was below the Lake level. Diversions were discontinued
when the average water level in the swamp exceeded the Lake level, or when the

lake dropped below 0.5-feet NAVD (to accommodate potential dry-out conditions).

In addition to tracking the total volume of diverted water, five other hydrologic
metrics were tracked over the 16-year analysis period for comparative purposes:
" Average annual freshwater inflow (includes runoff and diversions)

" Frequency at which the average swamp water level exceeds Lake Maurepas
water level (to help prevent backflow)

" Frequency at or above certain water depths in the swamp

" Long-term average depth of water in the swamp

Annual average Total Suspended Solids (TSS) into the swamp (using data
from the USGS NWISWeb database, Station 07374000: Mississippi River at
Baton Rouge).

Figure 3-2 illustrates the results of the sensitivity analysis, as the diversion
capacity was increased from 1,000 cfs to 5,000 cfs. The graphs illustrate two
important findings. First, no substantial change in the response of the system to
the introduction of diversions occurs until a capacity of at least 1,000 cfs is provided.
At this “point of departure,” many of the hydrologic metrics outlined above begin to
respond dramatically to increased diversion capacity. Second, once diversion
capacity exceeds 3,000 cfs, the hydrologic metrics for those areas of the swamp that
are most substantially affected generally become much less sensitive to increased
diversion capacity. That is, above 3,000 cfs, there would be diminishing returns on
further increases in capacity with respect to hydrologic sensitivity. This is due in
part to the fact that additional capacity may not always be needed to help keep the
swamp above the lake elevation. These findings were confirmed (and refined) with
the HEC-RAS hydraulic model, which suggested that a minimum capacity of 1,500
cfs would be required to substantively reduce backflow potential, and that 3,000 —
4,000 cfs would be required to practically guard against it completely (using 2003
conditions). Some of the areas that receive little to no impact do begin to show
modest hydrologic changes above 3,000 cfs, but they are generally small with
respect to the much more substantial effects in the most heavily impacted areas.
Impacts to these areas were examined in greater detail with subsequent modeling
once the screening of the most effective flow range was accomplished.

It was not the goal of the screening-level analysis to completely characterize the
hydrologic impacts to each area of the study area with precision. Rather, the goal
was to identify the range of diversion capacities that would be successful in
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achieving the overall project objective to reverse the trend of deterioration of
southeast Maurepas Swamp and Blind River. For these reasons, a minimum
diversion capacity of 1,500 cfs was established for the alternatives, and a maximum
capacity of 3,000 cfs was established.

The 16 year period was used because that was the limit of available historic data
that was considered reliable. The primary concern with the diversion is how it
reacts within the swamp which is the primary objective of the project. The swamp
has the ability to receive a limited amount of water and nutrients based on the
statistical characteristics o f the Mississippi River water. In addition there needs to
be a drying period in the swamp for the germination a propagation of new bald
cypress trees. There are also hydraulic restrictions in the existing drainage canals
which would have been more detrimental to the swamp to be able to transmit
higher volumes. The 3,000 cfs is a nominal flow and there may be opportunities
using the current configuration to deliver much more water, if it is determined to be
needed in the future. In many cases the flow will be lowered to allow the swamp to
drain but still maintain a flow in the Blind River. The project as currently
configured has a great deal of operational flexibility.

The results of the sensitivity analysis were confirmed for each of the alternative
locations, and the same trends were observed. That is, whether the diversion site
was Romeville, South Bridge, or a division of the total capacity between the two, the
response patterns of the hydrologic parameters was very similar. Additionally, all
three alternatives for the diversion location yielded substantive hydrologic effects.

Analysis of Diversion Methods.

Diversion by siphons over the Mississippi River Levee and gated culverts through
the Mississippi River Levee were considered. An analysis of construction costs
indicates that siphons are more cost effective for flow rates below 1,000 cfs and
gated culvert systems are more cost effective for flow rates greater than 1,000 cfs.
Accordingly, siphons are used as the diversion method for flows less than 1,000 cfs
and gated culvert systems are used for flows greater than 2,000 cfs in formulating a
final array of alternatives. This information is presented graphically in Figure 3-3
below.

Preliminary Alternative Plans Screened due to Analysis of Diversion
Methods and Effectiveness and Completeness Considerations

Alternative P-1 - Water management enhancements in the swamp and
redirection of local hydrology — This alternative was found to improve swamp
drainage during periods of low flow, but to increase drainage times during high flow
periods when the water level in the swamp was lower than the water level in Lake
Maurepas. Accordingly this alternative was eliminated as a standalone alternative,
but incorporated into each diversion alternative as defined below.
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Figure 3-2: Assessment of hydrologic benefits by Hydrologic Unit (HU)
received in relation to flow rate®

Alternative P-2 — Diversion at Romeville by a Siphon — Alternative P-2 was
eliminated from further consideration because it does not include provisions for
sediment collection and treatment of excess nitrogen and other parameters. Water
quality and sediment management measures may be needed for proper function of
the project consistent with applicable water quality requirements. Positive control
of the heavy sediment load will reduce the long term maintenance costs for the
project by reducing the requirements for dredging.

Alternative P-3 — Diversion North of the Highway 70 Bridge by a Siphon —
Alternative P-3 was eliminated from further consideration because it does not
include provisions for sediment collection and treatment of excess nitrogen and
other parameters. Water quality and sediment management measures may be
needed for proper function of the project consistent with applicable water quality

5 Results represent the introduction of water at both locations simultaneously, with the capacity
divided equally between the two. Trends are similar with respect to individual locations for water
introduction to the swamp.
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requirements. Positive control of the heavy sediment load will reduce the long term
maintenance costs for the project by reducing the requirements for dredging.

Alternative P-8 — Diversion at Romeville by a Pumped Diversion System
plus Inline Treatment — Alternative P-8 was eliminated because the purpose of a
pump system is to allow pumping during periods of low flow in the Mississippi
River. Historically when the swamp flooded it was when the Mississippi River was
high and overflowed its banks. Additionally, pumped diversion systems have a very
high operating cost and the gated culverts provide essential the same flows without
the added maintenance and operating costs. Accordingly, pumping is eliminated
because it is not considered necessary for the restoration goal for this project.

Alternative P-9 — Diversion North of the Highway 70 Bridge by a Pumped
Diversion System plus Inline Treatment — Alternative P-9 was eliminated
because the purpose of a pump system is to allow pumping during periods of low
flow in the Mississippi River. Historically when the swamp flooded it was when the
River was high and overflowed its banks. Additionally, pumped diversion systems
have a very high operating cost and the gated culverts provide essential the same
flows without the added maintenance and operating costs. Accordingly, pumping is
eliminated because it is not considered necessary for the restoration goal for this
project.

Alternative P-10 — Diversion at Nita Crevasse by a Siphon plus Inline
Treatment — Alternative P-10 was eliminated because this alternative has higher
wetland impacts that Alternative P-4 with essentially the same output. This site
also has some difficult routing issues through existing industrial facilities.

Alternative P-11 — Diversion at Nucor Steel Mill Site by a Siphon plus
Inline Treatment — Alternative P-11 was eliminated because this alternative
would seriously interfere with Nucor’s future development of the property, does not
serve the total 34 square-mile benefit area, and, for the area it can serve, it 1s at
least as expensive as the Romeville alignment and does not provide any greater
benefit.
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Romeville Diversion Structure Options (MR Stage Elew. 11)
Comparison of Siphon and Culvert Construction Costs

E

Construction Costs, $

E

500 1,000 1,500 2,000 2,500 3,000 3,500 2,000 4,500 5,000
Design Flow Rate, cfs

={l=projected Culvert Costs (MR Stage 11) == projected Siphon Costs (MR Stage 11)

Figure 3-3: Comparison of Romeville structure options based on price and desired flow rate (cfs) ¢

® All costs are in October 2009 prices
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3.3.4 Intermediate Array of Alternative Plans

The alternatives remaining after the screening of preliminary alternative plans
were further developed into the following eight intermediate alternatives
(designated as No Action and Alternatives 1 through 6 and 4B). These 8
alternatives were subjected to a more detailed analysis and screening to arrive at a
final array of alternatives.

® No Action

" Alternative 1 — 1,500 cfs Romeville Diversion (Siphons)

" Alternative 2 — 3,000 cfs Romeville Diversion (Gated Culvert System)

" Alternative 3 — 1,500 cfs South Bridge Diversion (Siphons)

" Alternative 4 — 3,000 cfs South Bridge Diversion (Gated Culvert System)

" Alternative 4B — 3,000 cfs Diversion at South Bridge with split flows (Gated
Culvert System)

" Alternative 5 — 1,500 cfs diversion split equally between Romeville & South
Bridge (Siphons)

" Alternative 6 — 3,000 cfs diversion split equally between Romeville & South
Bridge (Siphons)

An analysis of the data used to create the figures in Figure 3-2 indicates that the
system responds to diversions between 1,500 and 3,000 cfs with the response
steepening at 1,500 cfs and then starting to flatten out at 3,000 cfs. The 1,500 cfs
flow range is the minimum amount of flow that has the potential to provide
substantive prevention of saline backflow and inundation from Lake Maurepas; but
only to a limited benefit area.

An additional analysis of the availability of water from the Mississippi River
indicates that stage conditions could diminish the diversion capacity during certain
months (generally August — November) to varying degrees, based on total head
differential across the swamp system. This, in turn, would effectively reduce the
total average capacity of each alternative. For the 1,500 cfs alternatives, this was a
concern, since our analysis suggested that this capacity was at or near the lower
end of prospective capacities capable of providing substantive hydrologic effects.
Reduction in the 3,000 cfs capacity was less of a concern, since many of the
sensitivity curves actually began to exhibit diminishing hydrologic effects at
capacity levels below 3,000 cfs.

Each of the alternatives was also analyzed with respect to features (berm gaps and
control structures) that would maximize the flexibility of operations based on
understanding of the dynamics of the Blind River/Maurepas Swamp system. More
detailed operational analysis was completed for the final array of alternatives
discussed in the Section 3.4, and is presented in Appendix L2.10.
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After considering the hydrologic factors discussed above, the 1,500 cfs diversion
alternatives were analyzed in terms of their capacity to contribute to the planning
objectives. See Table 3-3 below. As can be seen the 1,500 cfs alternatives are not

effective in substantially contributing to the planning objectives.

Accordingly

alternatives 1, 3, and 5 (1,500 cfs) will not be considered further.

Table 3-3: Contribution of 1,500 cfs Diversion Alternatives to the Planning

Objectives

Objective

Contribution to Objectives

Promote water distribution in the swamp
to increase the area of freshwater inundation
for low to average flood events by 10 to 25%
from existing conditions to increase swamp
productivity and wetland assimilation.

Effective when Stages in Lake
Maurepas are lower than in the
swamp. Ineffective in providing
enough freshwater to the swamp
when Lake Maurepas tailwater
elevations are higher than the
swamp.

Facilitate swamp building, at a rate greater
than swamp loss due to subsidence and sea
level rise, by increasing swamp productivity, as
described above and by increasing sediment
input by up to 1,000 grams per square meter
per year in order to decrease the annual
subsidence rate 50 to 100% in the swamp.

Ineffective because the amount of
flow would affect a limited benefit
area. In addition there would be
limited effectiveness when Lake
Maurepas stages are high, and not
enough water available when
Mississippi River stages are low.

Establish hydroperiod fluctuation in the
swamp to improve baldcypress and tupelo
productivity and their seeding germination and
survival by decreasing flood duration in the
swamp by 10 to 25% for high flood events,
increasing the length of dry periods in the
swamp (no standing water) by 10 to 25%, and
by increasing the number of baldcypress and
tupelo saplings per acre by 25 to 50% from
existing conditions.

Ineffective because the amount of
flow would affect a limited benefit
area. In addition there would be
limited effectiveness when Lake
Maurepas stages are high, and not
enough water available when
Mississippi River stages are low.

Improve fish and wildlife habitat in the
swamp and in Blind River by increasing the
existing Wetland Value Assessment (WVA)
Habitat Suitability Index (HSI) in the swamp
by 10 to 25% five years after project
implementation and by a 5 to 10% increase in
the average dissolved oxygen in Blind River
from existing conditions.

Effective when Stages in Lake
Maurepas are lower than in the
swamp. Ineffective in providing
enough freshwater to the swamp
when Lake Maurepas tailwater
elevations are higher than the
swamp.
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3.4 Final Array of Alternatives (Alternative Studied in Detail)

Based on the analysis discussed above, it was determined that 3,000 cfs is the flow
needed to provide both prevention of saline backflow and inundation from Lake
Maurepas and also achieve the overall goal of reversing the trend of degradation in
the swamp. The following five alternatives were identified for further consideration
and inclusion in the Final Array are:

" No Action (required to establish baseline conditions and the need for a
diversion)

Alternative 2 — 3,000 cfs Diversion at Romeville (Gated Culvert System)

Alternative 4 — 3,000 cfs Diversion at South Bridge (Gated Culvert System)

Alternative 4B — 3,000 cfs Diversion at South Bridge with split flows (Gated
Culvert System)

Alternative 6 — Two 1,500 cfs Diversions at Romeville and South Bridge
(Siphons)

No Action (Future without Project Conditions)

The No Action Alternative will - lead to the eventual degradation of the swamp in
the distribution area. Local drainage occurs in episodic events and sends large
quantities of water to the Blind River and the swamp. This local drainage can
contain significant pollutants in terms of sediment, nutrients, pesticides and
herbicides. = Without the natural assimilation capacity of the swamp, these
pollutants can cause stresses on the aquatic life in the Blind River.

Without adequate flow of water through the swamp and with issues relating to
subsidence, and - relative sea level rise as well as - ponding and drainage from
pipeline channels, the hydro period of the swamp is not conducive to the health and
regeneration of several native tree species, including baldcypress and water tupelo.
The swamp has been traversed with many man-made features including railroad
embankments and channels, which have disrupted the natural hydro period of the
swamp and limited the vertical accretion that would occur from sediment input and
prolific vegetation growth from the nutrient input from the Mississippi River.

Alternative 2 — A 3,000 cfs Diversion at Romeville

This alternative adds a gated culvert system and transfer canal along the Romeville
alignment, restores and improves the 160 existing berm cuts, adds 30 new 500-foot
wide berm cuts, builds up to 6 control structures at strategic locations in the swamp
and adds 3 new culverts at 4 locations under U.S. HWY 61. The purpose of the
diversion is to bring freshwater, sediment, and nutrients to the swamp at strategic
times during the year.
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Alternative 4 — A 3,000 cfs Diversion at South Bridge

This alternative adds a gated culvert system and transfer canal along the Cox
alignment south of the U.S. HWY 70 Bridge, restores and improves the 160 existing
berm cuts, adds 30 new 500-foot wide berm cuts, builds up to 6 control structures at
strategic locations in the swamp and adds 3 new culverts at 4 locations under U.S.
HWY 61. The purpose of the diversion is to bring freshwater, sediment, and
nutrients to the swamp at strategic times during the year.

Alternative 4B — A 3,000 cfs Split Diversion at South Bridge

This alternative adds a gated culvert system and transfer canal along the Cox
alignment south of the U.S. HWY 70 Bridge, restores and improves the 160 existing
berm cuts, adds 30 new 500-foot wide berm cuts, builds up to 6 control structures at
strategic locations in the swamp, and adds 3 new culverts at 4 locations under U.S.
HWY 61. This alternative includes a modification to the distribution of the
diversion provided by Alternative 4 by sending 1,500 cfs to the south through the
St. James Parish Canal in order to achieve a similar distribution to Alternative 6.
The purpose of the diversion is to bring freshwater, sediment, and nutrients to the
swamp at strategic times during the year

Alternative 6 — A 3,000 cfs Dual Diversion at Romeville and South Bridge

This alternative adds a gated culvert system- and a transfer canal- along the
Romeville alignment and a gated culvert system- and transfer canals along the Cox
alignment south of the U.S. HWY 70 Bridge, restores and improves the 160 existing
berm cuts, adds 30 new 500-foot wide berm cuts, builds up to 6 control structures at
strategic locations in the swamp and adds 3 new culverts at 4 locations under U.S.
HWY 61. The purpose of the diversion is to bring freshwater, sediment, and
nutrients to the swamp at strategic times during the year.

3.5 Comparison of Alternative Plans

The four alternatives in the final array plus the no action were compared based on
preliminary costs, benefits, and impacts. The first cost and annual costs
(annualized for 50 years) for the final four alternatives are shown in Table 3-4 and
Figure 3-4 and 3-5 below. Alternative 2 is the least expensive with a preliminary
first cost of about $102 million with Alternative 6 being the most expensive at over
$155 million. Alternatives 4 and 4B are slightly less expensive than Alternative 6
at $152.2 million and $146.9 million, respectively. A summary comparison of the
final array of alternatives with respect to environmental consequences and plan
impacts is provided in Table 3-5.
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Table 3-4: Preliminary Cost (millions of dollars) of alternatives in the final

array.’,8

Cost (millions of dollars)
Item Alt. 2 Alt. 4 Alt. 4B Alt 6
Construction Subtotal $73.5 $110.7 $106.8 $111.2
Engineering & Design (E&D) $3.7 $5.5 $5.3 $5.6
Supervision & Administration
(S&A) $2.2 $3.3 $3.2 $3.3
Real Estate $2.2 $2.2 $2.2 $4.4
Subtotal $81.6 $121.8 $117.5 $124.5
Contingencies @ 25% $20.4 $30.4 $29.4 $31.1
Total First Cost $102.0 $152.2 $146.9 $155.6
Annualized First Cost $5.06 $7.55 $7.28 $7.72
Annual O&M Costs $0.59 $0.59 $0.67 $0.74
Total Annual Cost $5.65 $8.14 $7.95 $8.46
Life Cycle Cost $114.0 $164.2 $160.4 $170.6

Please note the costs in the above table are preliminary costs used for planning
purposes only and in the IWR analysis. They do not represent a fully funded cost

estimate.

" All costs are in October 2009 prices

8 First costs were annualized using a discount rate of 4-3/8% over a 50-year period

WRDA 2007 Section 7006(e)(3)

3-45

October 2010



Alternatives Volume IV — LCA Small Diversion at Convent/Blind River

Project First Costs
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Figure 3-4: Assessment of project first costs® for the final array of
alternatives.

° All costs are in October 2009 prices

WRDA 2007 Section 7006(e)(3) October 2010
3-46



Alternatives
Volume IV — LCA Small Diversion at Convent/Blind River

Amortized First Costs and Annual O&M
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Figure 3-5: Amortized first costs and annual operation and maintenance
for the final array of alternatives!0,!1,

Direct benefits and impacts to swamp habitat associated with the final array of
alternatives were quantified by acreage and habitat quality (i.e., average annual

habitat units or AAHUSs).

10 All costs are in October 2009 prices
M First costs were annualized using a discount rate of 4-3/8% over a 50-year period
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Table 3-5:

No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

1. PLAN DESCRIPTION

No Action/Without
Project Condition

Gated culvert
system and
transfer canal
along the
Romeville
alignment, restores
and improves the
160 existing berm
cuts, adds 30 new
500-foot wide berm
cuts, builds 6
control structures
at strategic
locations in the
swamp and adds 3
new culverts at 4
locations under
U.S. HWY 61.

Gated culvert
system and
transfer canal
along the Cox
alignment south
of the U.S. HWY
70 Bridge,
restores and
1mproves the 160
existing berm
cuts, adds 30 new
500-foot wide
berm cuts, builds
6 control
structures at
strategic locations
in the swamp and
adds 3 new
culverts at 4
locations under

Gated culvert
system and
transfer canal
along the
Romeville
alignment and a
gated culvert
system and
transfer canal
along the Cox
alignment south of
the U.S. HWY 70
Bridge, restores
and improves the
160 existing berm
cuts, adds 30 new
500-foot wide berm
cuts, builds 6
control structures
at strategic
locations in the
swamp and adds 3

Gated culvert
system and
transfer canal
along the Cox
alignment south
of the U.S. HWY
70 Bridge,
restores and
1mproves the 160
existing berm
cuts, adds 30 new
500-foot wide
berm cuts, builds
6 control
structures at
strategic
locations in the
swamp, and adds
3 new culverts at
4 locations under

U.S. HWY 61. new culverts at 4 U.S. HWY 61.
locations under
U.S. HWY 61
2. IMPACT ASSESSMENT
A. NER
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No Action Alternative 2 Alternative 4 Alternative 6 Alternative 4B
1) Total Project Cost!2 $0 $102,000,000 $152,200,000 $155,600,000 $146,900,000
2) Annual Cost (not fully funded)!3 | $0 $5,650,000 $8,140,000 $8,460,000 $7,950,000
3) Annual Net Benefits (AAHU) 0 6,421 6,124 7,114 7,103
4) Cost Effective (yes/no/best buy) Best Buy No Best Buy Best Buy

B. Environmental Resources

1) Soils and Water Bottoms

Continued advanced
degradation of soils
within the SA and
increase in acreage
of water bottoms.

Increased delivery
of sediment to the
SA and prevention
of conversion of
swamp to fresh and
marsh open water.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

2)Hydrology: Flows and Water
Levels

Persistence of
existing conditions
including a limited
ability to drain and
persistent flooding
that conflict with
historic drying
cycles in the swamp,
ponding and
stagnant waters in
some areas, and

Increased
hydrologic
connectivity that
will allow water to
flow out of the
swamp more easily
during periods
when Lake
Maurepas is low.
Increased delivery
of freshwater to the

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

12 All costs are in October 2009 prices

3 First costs were annualized using a discount rate of 4-3/8% over a 50-year period
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

minimal
contribution and
circulation of
nutrients and
sediments in the
swamp.

SA will provide
nutrients and
sediments to the
swamp that will
enhance
productivity and
accretion.

3) Hydrology: Sedimentation and
Erosion

Continued lack of

sediment inputs into
SA.

Increased delivery
of freshwater to the
swamp will deliver
nutrients and
sediments to the
swamp that will
enhance
productivity and
accretion.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

4) Hydrology: Groundwater

Nearby human
populations and
industry continue to
increase resulting in
increased
groundwater
demands and
decrease in
groundwater
resources.
Continued
decreasing swamp
habitat no longer
functions as

Minor variations in
groundwater
seepage due to
head gradients
created by the
diversion and
improved drainage
of Maurepas
Swamp.
Restoration of
swamp acts as
natural water
quality filtration
system to the

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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5) Water Quality

No Action Alternative 2 Alternative 4 Alternative 6 Alternative 4B
effectively as aquifers.
natural water
quality filtration
system to aquifers.
Temporary

Conversion of
swamp vegetation to
fresh marsh and
open water reduces
natural water
quality filtration.

negative impacts
(e.g., increased
turbidity,
decreased dissolved
oxygen) during
construction.
Restoration of the
swamp contributes
to improvements in
water quality.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

6) Water Quality: Salinity

Continued increases
in salinity in Blind
River, Maurepas
Swamp, and Lake
Maurepas.

Decreases in
salinity in Blind
River, Maurepas
Swamp, and Lake
Maurepas due to
the fresh water
Inputs.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

7) Air Quality

Air quality in the
study area continues
to decline due to:
continued
population growth,
further
commercialization
and
industrialization,
increased numbers
of motor vehicles,
and increased
emissions from
various engines.

Temporary impacts
to air quality
associated with
construction.
Overall
improvement of air
quality through
restoration of
Maurepas swamp.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

8) Noise

Limited increases in
noise due to limited
transportation,
development, and
navigation in the

SA.

Temporary
1Increases in noise
levels during
construction
activities.
Buffering of noise
levels in the
swamp due to
Increases in
productivity and
canopy cover.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

9) Vegetation Resources

Continued loss of
vegetated wetland
habitats, including;
loss of baldcypress-
tupelo and
bottomland
hardwood resources,
increased saltwater
intrusion, increased
flood duration and
impoundment, and
increased herbivory.

Benefits to
vegetation
resources including
swamp building
(accretion),
increased
baldcypress and
water tupelo
seedling survival,
recruitment, and
forest stability.
Forest productivity
would also
increase.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

10) Wildlife

Continued decline in
quality of wildlife
habitat adversely
impacts wetland
dependent wildlife
populations.

Temporary impacts
to wildlife due to
construction
activities.
Improvement and
creation of habitat
for wetland
dependent wildlife.
Increases in
populations of
wildlife dependent
on swamp habitat.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

11) Fisheries

Persistence of
existing conditions
including low
oxygen that could
lead to fish kills and

Localized and
temporary impacts
to fisheries during
construction.
Overall increases

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

low species diversity
in the SA. Loss of
wetland habitats
used by fish species
for shelter, feeding,
and life cycle

in productivity and
fisheries
populations in the
SA. Displacement
of some fish species
due to changes in

12) Aquatic Resources

requirements. salinity.
Localized and
A shift in plankton | temporary impacts
and benthic to aquatic
populations to resources during
species assemblages | construction. Impacts similar to | Impacts similar to | Impacts similar

that prefer open
water habitats as
swamp conversion
continues.

Increases in
populations due to
Increases in
productivity in the
swamp.

Alternative 2.

Alternative 2.

to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

13) Essential Fish Habitat (EFH)

Potential shift in
EFH in Lake
Maurepas due to
salinity changes.
Potential decrease
in habitat for
juvenile stages of
red drum and white
shrimp.

No EFH located
within the SA.
Potential shift in
EFH in Lake
Maurepas.
Potential increase
1n habitat for
juvenile stages of
red drum and
white shrimp.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

14) Threatened and Endangered
Species

Continued
degradation,
conversion, and
eventual loss of
important wetland
habitats used by
threatened and
endangered species.

Potential
entrainment of
pallid sturgeon in
the intake
structures.
Potential creation
of structures
beneficial to pallid
sturgeon. Possible
displacement of
manatee during
construction
activities.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2 with
additional impacts
associated with
two intake
locations.

Impacts similar
to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

15) Cultural Resources

No impacts to
cultural resources
should occur within
the SA as a result of
the No-Action
Alternative.

No impacts to
cultural resources
should occur within
the SA as a result
of this alternative.
Potential
protection of
cultural resources
due to deposition of
sediment and
restoration of
swamp.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

16) Aesthetics

Continued swamp
degradation and
conversion of
existing wetlands to
fresh marsh and
open water habitats
resulting in
decreased structural
complexity and
habitat diversity.

Improvement of
the visual
aesthetics of the
SA through
restoration of the
forested swamp
where it has been
deteriorating.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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No Action Alternative 2 Alternative 4 Alternative 6 Alternative 4B

Localized and
temporary impacts
to recreation

during

construction.

Overall, this
Continued alternative would
degradation of serve to maintain
existing wetlands and improve

would diminish the | natural habitat,

wildlife habitat of | thereby Impacts similar to

Alternative 2.

) the area, which in mamta}mng and Impacts similar to | $36,400 annual Impacts similar
17) Recreation turn would Increasing . .
3 . Alternative 2. dollar revenues to Alternative 2.
adversely impact the | recreational .
. " based on unit day
recreational opportunities values
opportunities of the | within the SA and '
SA. Decreasing leading to a
annual dollar substantial
revenues. Increase in
recreational
economic value.
$35,000 annual
dollar revenues
based on unit day
values.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

19) Socioeconomics: Displacement
of Population and Housing

There would be no
impacts to
populations or
housing under the
No Action
Alternative.

There would be no
1mpacts to
populations or
housing under
Alternative 2.

Potential
displacement of at
most three houses
and their
inhabitants along
the South Bridge
transmission
canal.

Impacts similar to
Alternative 4.

Impacts similar
to Alternative 4.

20) Socioeconomics: Employment,
Business, and Industrial Activity

Continued natural
habitat degradation
would have localized
impacts on fishery-
and wildlife-related
employment and
industries.

Potential for
temporary
employment in
construction of
proposed action.
Overall, economic
activities
dependent upon
the natural
habitats in the SA
would be
maintained and
possibly increased.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

21) Socioeconomics: Availability of
Public Facilities and Services

No impacts to the
availability of public
facilities and

No impacts to the
availability of
public facilities and

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

services should
occur within the SA
as a result of the
No-Action
Alternative.

services should
occur within the
SA as a result of
the proposed
action.

22) Socioeconomics:
Transportation

Continued wetland
degradation would
diminish the ease of
travel within the
SA.

Impacts on
transportation
resources would
include temporary
increase in demand
of the
transportation
network during
construction.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

23) ) Socioeconomics: Disruption
of Desirable Community and
Regional Growth (including
Community Cohesion)

Continued natural
habitat degradation
would have localized
impacts on fishery-
and wildlife-related
employment and
industries, which
could impede
community and
regional growth.

Economic activities
dependent upon
the natural
habitats in the SA
would be
maintained and
possibly increased,
which in turn could
enable positive
community and
regional growth.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

24) Socioeconomics: Tax Revenues
and Property Values

The continued
natural habitat
degradation could
potentially cause the
property value of the

The proposed
action would
protect and
enhance the visual
aesthetic of the SA,

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

private land within
the SA to decline,
thereby decreasing
tax revenue.

which could
potentially increase
the property value
of the privately-

owned parcels
within the SA.

25) Socioeconomics: Infrastructure

Continued wetland
degradation,
including coastal
land loss, would
impact
infrastructure along
and leading to the
coastline, affecting
both relocations and

The proposed
action would
preserve and
enhance the
existing land,
thereby reducing
the need for
increased
maintenance
and/or relocation of

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

Environmental Justice

industries, which
could lead to a rise
of lower-income
residents within the

SA.

maintained and
possibly increased
due to the
protection and
enhancement of the
natural habitat.

Alternative 2.

Alternative 2.

maintenance. the infrastructure
within the SA.
Continued natural Economic
habitat degradation | development
would have localized | dependent upon
impacts on fishery- | the fish and
. _ and wildlife-related | wildlife within the .. g ..
26) Socioeconomics: employment and SA would be Impacts similar to | Impacts similar to | Impacts similar

to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

Thereby, boosting
the income of those
employed in this
sector.

27) Socioeconomics: Navigation

There will be no
impacts to
navigation as a
result of the No
Action alternative.

Potential impacts
to navigation in St.
James Parish
canals when
control structures
are in use. No
1mpacts to
navigation on the
Mississippi River
or Blind River.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

28) Socioeconomics: Agriculture

There will be no
impacts to
agriculture as a

A small loss of
agricultural land in
production due to
the construction of

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2 with
the additional loss
of agricultural
land associated

Impacts similar
to Alternative 2.

reducing the
potential for forestry
activities.

would benefit

forest resources in
the SA. A small

would benefit

forest resources in
the SA. The loss

would benefit

forest resources in
the SA. The

result of the No the transmission with the
Action alternative canal construction two
’ transmission
canals.
Continued Wetland . Wetland . Wetland _
degradation of the preservatlon and preservatlon and preservatlon and
i increased increased increased Imoacts similar
29) Socioeconomics: Forestry swamp greatly productivity that productivity that | productivity that D

to Alternative 4.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

loss of forested
swamp assoclated
with construction
activities.

of forested
wetland due to
the construction
of the South
Bridge diversion
would be more
extensive than
Alternative 2 due
to the longer
length of the
transmission
canal.

impacts of this
alternative would
be similar to those
described for
Alternative 2 with
the additive direct
impacts of
Alternative 4.

30) Socioeconomics: Public Lands

Continued loss of
public land and
access resulting
from swamp
degradation and
conversion to fresh
marsh open water.

Preservation of
public lands due to
the diversion
slowing or
reversing the trend
of swamp
degradation and
habitat conversion
in the SA.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

31) Socioeconomics: Water Use
and Supply

Continued increases
in the salinity of
Lake Maurepas and
Lake Pontchartrain,
which may render
this minor water
supply source
unsuitable for water
uptake.

Decreases in
salinity of Lake
Maurepas would
benefit this minor
water supply
source.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

32) Socioeconomics: O1l, Gas, and
Utilities

The effects of land
loss and degradation
could lead to
increased costs for
maintaining and
repairing existing
oil, gas, and utilities
in the SA.

Prevention of the
deterioration of
substrate upon
which oil, gas, and
utilities are
constructed
associated with
sediment inputs
from the diversion.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

33) Socioeconomics: Flood Control
and Hurricane Protection

Continued
degradation of
forested wetlands
that provide some
unknown level of
hurricane and
tropical storm
abatement (USACE
2009).
Consequently, there
could be an increase
in storm surge and
risk of flooding due
to coastal land loss.

Restoration of
Maurepas Swamp
would provide
some level of
buffering against
future storm surge.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.

34) Socioeconomics: Commercial
Fisheries

Persistence of
existing conditions
including the
continued
conversion of
existing wetlands to

Overall increases
in fisheries
productivity due to
increased nutrient
inputs and wetland
building processes.

Impacts similar to
Alternative 2.

Impacts similar to
Alternative 2.

Impacts similar
to Alternative 2.
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No Action Alternative 2 Alternative 4 Alternative 6 Alternative 4B
open water habitats, | The potential short
restricted water term displacement
circulation, and of some commercial
decreased water fisheries.
quality that could
result in declines in
commercial
fisheries.

There would be no There would be no
. - 1mpacts to oyster 1mpacts to oyster Impacts similar to | Impacts similar to | Impacts similar
35) Socioeconomics: Oyster Leases leases from the No leases from Alternative 2. Alternative 2. to Alternative 2.
Action Alternative. Alternative 2.
An HTRW Phase I Potential for Potential for Potential for
ESA was performed 1mpacts to the SA | impacts to the SA | impacts to the SA
on the study area, from from from
and identified a low i implementation of | implementation of | implementation
o Potential for ; . ) . ;
probability of : Alternative 4 is Alternative 6 1s of Alternative 4B
4 impacts to the SA .
encountering low and would low and would 1s low and would
. from . X . . . )
contaminants of implementation of likely continue to | likely continue to likely continue to
36) HTRW concern. Increasing P . : be low into the be low into the be low into the
. Alternative 2 is low
human populations, . future. One future. One future. One
and would likely
development, . underground underground underground
. continue to be low
industry, and other into the future storage tank was | storage tank was storage tank was
activities in adjacent ’ 1dentified near 1dentified near the |identified near
areas could increase the South Bridge | South Bridge the South Bridge
potential for HTRW transmission transmission canal | transmission
1in SA. canal route. route. canal route.
3. Plan | A. Contribution to Planning
Evaluation | Objectives
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No Action Alternative 2 Alternative 4 Alternative 6 Alternative 4B

1) Promote water distribution in
the swamp.

2) Facilitate swamp building, at a
rate greater than swamp loss due |0 2 2 2 2
to subsidence and sea level rise.

3) Establish hydroperiod
fluctuation in the swamp to
improve bald cypress and tupelo 0 2 2 2 2
productivity and their seeding
germination and survival.

4) Improve fish and wildlife
habitat in the swamp and in Blind | O 2 2 2 2
River.

B. Planning Constraints

1) Minimize impact for the ability
of the Mississippi River &
Tributaries flood control project to
continue to fulfill its authorized | 2 2 2 2 2
purposes.
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No Action

Alternative 2

Alternative 4

Alternative 6

Alternative 4B

2) Minimize impact for the ability
of authorized navigation projects
to continue to fulfill their purpose.

3) Do not violate limitations
imposed by the designation of the
Blind River as a scenic river by
the LDWF. (e.g. do not include
structures in the Blind River).

4) The project will have to be
constructed and operated so it
would not conflict with the
Wildlife Management Area in the
study area.

5) The operation of the project is
constrained by the availability of
freshwater, nutrients, and
sediments from the Mississippi
River. The Mississippi River
annual high water (spring) and
low water (summer) cycle will
impact the hydraulic design of the
diversion structure, transmission
channel and swamp distribution
system. The annual cycle could
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No Action Alternative 2 Alternative 4 Alternative 6 Alternative 4B

also reduce the ability to intercept
a significant sediment load and to
control the nutrient level received
by the swamp.

6) The operation of the project will
be constrained by Lake Maurepas
tail water conditions (i.e. The
Lake Maurepas tailwater is of the | 9 9 9 9 9
higher than the water level in
Maurepas Swamp).

7) Do not violate water quality
standards as administered by the

. 2 2 2 2 2
Louisiana regulatory agency.

C. Response to Evaluation
Criteria

1) Completeness

2) Effectiveness

3) Efficiency

(ol Nk el Nev]
DNOIDO DO DO
DO IDO DO DD
NI DD
DNOIDO DO DD

4) Acceptability

Note: Response to Evaluation Criteria
0 = Does Not Meet
1= Partially Meets Criteria

2=Meets Criteria
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3.5.1 Alternatives Hydraulic and Water Quality Modeling

The engineering calculations and hydraulic modeling for each of the four
alternatives are fully covered in the engineering Appendix L in Section L2.10.
This section shows how the flow from the diversion is distributed through each of
the hydrologic units using a finite element model analysis. From the modeling
work, a general flow diagram with magnitudes was developed and is shown
graphically in Figure 1.2.10.1-3. The model produced this diagram for all of the
alternatives and the results by hydrographic unit are shown in Figures 1.2.10.5-1
through 12.10.5-4. These modeling results were derived from the alternative
layouts showing key features in Figures 1.2.10.1-1, LL.2.10.2-1, L.2.10.3-1 and L2.10.4-
1.

The hydraulic analysis for each of the alternatives including water quality was
factored into the WVA by hydrographic units as discussed below in Section 3.5.2.
Once the appropriate cost and benefit information was derived to rank alternatives,
more detailed information was prepared on Alternative 2. The detailed information
on Alternative 2 is also contained in the tables and graphics in Appendix L Section
2.10.

3.5.2 Wetland Value Assessment

The Coastal Wetlands Planning, Protection, and Restoration Act (CWPPRA)
Wetland Value Assessment (WVA) methodology was used to quantify the benefits
and impacts on swamp habitat. The WVA 1is used to evaluate coastal restoration
projects, and is similar to the U.S. Fish and Wildlife Service’s Habitat Evaluation
Procedures (HEP), in that habitat quality and quantity (acreage) are measured for
baseline conditions, and predicted for future without-project and future with-project
conditions. For each habitat type, the model defines an assemblage of variables
considered important to the suitability of an area to support a diversity of fish and
wildlife species. As with HEP, the WVA provides a quantitative estimate of project-
related impacts to fish and wildlife resources; however, the WVA uses separate
models for fresh/intermediate marsh, brackish marsh, saline marsh, and swamp
habitat.

The WVA models operate under the assumption that optimal conditions for fish and
wildlife habitat within a given coastal wetland type can be characterized, and that
existing or predicted conditions can be compared to that optimum to provide an
index of habitat quality. Habitat quality is estimated and expressed through the
use of a mathematical model developed specifically for each wetland type. Each
model consists of: 1) a list of variables that are considered important in
characterizing community-level fish and wildlife habitat values; 2) a Suitability
Index graph for each variable, which defines the assumed relationship between
habitat quality (Suitability Index) and different variable values; and, 3) a
mathematical formula that combines the Suitability Indices for each variable into a
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single value for wetland habitat quality, termed the Habitat Suitability Index
(HSI).

Each community model (WVA) contains a set of variables which is important in
characterizing the habitat quality of several coastal wetland habitat types relative
to the fish and wildlife communities dependent on those environments. The final
list of wvariables for the swamp WVA model developed by the CWPPRA
Environmental Work Group (2001) includes: 1) stand structure, 2) stand maturity,
3) water regime, and 4) mean high salinity during the growing season. Baseline
values are determined for each of those variables to describe existing conditions in
the study area. Future values for those variables are projected to describe
conditions in the area without the project and with the project.

Variable V1 - Stand structure. Most swamp tree species do not produce hard
mast; consequently, wildlife foods predominantly consist of soft mast, other edible
seeds, invertebrates, and vegetation. Because most swamp tree species produce
some soft mast or other edible seeds, the actual tree species composition is not
usually a limiting factor. More limiting is the presence of stand structure to provide
resting, foraging, breeding, nesting, and nursery habitat and the medium for
invertebrate production. This medium can exist as herbaceous vegetation, scrub-
shrub/midstory cover, or overstory canopy and preferably as a combination of all
three.

This variable assigns the lowest suitability to sites with a limited amount of all
three stand structure components, the highest suitability to sites with a significant
amount of all three stand structure components, and mid-range suitability to
various combinations when one or two stand structure components are present.

Variable V2 - Stand maturity. Because of man's historical conversion of swamp,
the loss of swamp to saltwater intrusion, historical and ongoing timber harvesting,
and a reduced tree growth rate in the subsiding coastal zone, swamps with mature
sizeable trees are a unique but ecologically important feature. Older trees provide
important wildlife requisites such as snags and nesting cavities and the medium for
invertebrate production. Additionally, as the stronger trees establish themselves in
the canopy, weaker trees are out-competed and eventually die, forming additional
snags and downed treetops that would not be present in younger stands. The
suitability graph for this variable assumes that snags, cavities, downed treetops,
and invertebrate production are present in suitable amounts when the average
diameter-at-breast height (DBH) of canopy-dominant and canopy-codominant trees
1s above 16 inches for baldcypress and above 12 inches for tupelogum and other
species. Therefore, stands with those characteristics are considered optimal for this
variable (SI = 1.0).

Another important consideration for this variable is stand density, measured in
terms of basal area. A scenario sometimes encountered in mature swamp
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ecosystems 1s an overstory consisting of a very few, widely-scattered, mature
baldcypress. If stand density was not considered, and average DBH only, then
those stands would receive a high SI for this variable without providing many of the
important habitat components of a mature swamp ecosystem, specifically a suitable
number of trees for nesting, foraging, and other habitat functions. Therefore, the SI
for this variable is dependent on average DBH and basal area which is used as a
measure of stand density.

Variable V3 - Water regime. This variable considers the duration and amount of
water flow/exchange. Four flow/exchange and four flooding duration categories are
described to characterize the water regime. The optimal water regime is assumed
to be seasonal flooding with abundant and consistent riverine/tidal input and water
flow-through (SI=1.0). Seasonal flooding with periodic drying cycles is assumed to
contribute to increased nutrient cycling (primarily through oxidation and
decomposition of accumulated detritus), increased vertical structure complexity
(due to growth of other plants on the swamp floor), and increased recruitment of
dominant overstory trees. In addition, abundant and consistent input and water
flow-through is optimal, because under that regime the full functions and values of
a swamp in providing fish and wildlife habitat are assumed to be maximized.
Temporary flooding is also assumed to be desirable. Habitat suitability is assumed
to decrease as water exchange between the swamp and adjacent systems is reduced.
The combination of permanently flooded conditions and no water exchange (e.g., an
impounded swamp where the only water input is through rainfall and the only
water loss is through evapotranspiration and ground seepage) is assumed to be the
least desirable (SI=0.1). Those conditions can produce poor water quality during
warm weather, reducing fish use and crawfish production.

Variable Vi - Mean high salinity during the growing season. Mean high
salinity during the growing season (March 1 to October 31) is defined as the average
of the upper 33 percent of salinity measurements taken during the specified period
of record. Although baldcypress is able to tolerate higher salinities than other
swamp species, species such as tupelogum and many herbaceous species are
salinity-sensitive. Optimal conditions are assumed to occur at mean high salinities
less than 1.0 ppt. Habitat suitability is assumed to decrease rapidly at mean high
salinities in excess of 1.0 ppt.

Field data, monitoring reports, scientific literature, preliminary hydrologic
modeling data, previous WVAs within the basin, and academic expertise were used
to compute baseline HSI values and to predict HSIs for each target year (TY).
Target years were established when future significant changes in habitat quality or
quantity were expected under future with-project and future without-project
conditions.

The product of an HSI value and the acreage of available habitat for a given target
year is the Habitat Unit (HU), which is the basic unit for measuring project effects
on fish and wildlife habitat. HUs are annualized over the project life (i.e., 50 years)
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to determine the Average Annual Habitat Units (AAHUSs) available for each habitat
type. The AAHUs are calculated by summing the HUs over the period of analysis
(50 years) and dividing the total by the number of years in the life of the project.

AAHUs are calculated by summing the HU’s over the period of analysis (50 years)
and dividing the total (cumulative HUs) by the number of years in the life of the
project. This method accounts for prestart changes in the analysis using the
following equation.

Cumulative HU’s= (T2-T1) |:(A1H1+A2H2) + (A2H1+A1H2):|
3 6

Where T1 = first target year of time interval
T2 = last target year of time interval
A1l = area of available habitat at beginning of time interval
A2 = area of available habitat at end of time interval
H1 = HIS at beginning of time interval
H2 = HIS at end of time interval

The time intervals used for the WVA calculation were 0, 1, 20, 30, and 50 years.
The change (i.e., increase or decrease) in AAHUs for each future with-project
scenario, compared to future without-project conditions, provides a measure of
anticipated impacts. A net gain in AAHUs indicates that the project is beneficial to
the fish and wildlife community within that habitat type; a net loss of AAHUs
indicates that the project would adversely impact fish and wildlife resources. Figure
3-6 depicts the HU over time for alternative 2. The benefit evaluation period for the
project is 2015-2065.

The WVA analysis was run for each alternative within the final array to determine
the quantitative benefits for each alternative including the areas impacted by the
construction. Further explanation of how impacts/benefits are assessed with the
WVA and an explanation of the assumptions affecting HSI (i.e., quality) values for
each target year for benefits/impacts to swamp habitat are available for review at
the Service’s Lafayette, Louisiana, field office, and provided in Appendix K.

For planning and hydrologic modeling purposes, the project area was divided into
three benefit areas (i.e., benefit area 1, 2, and 3) and within those benefit areas are
several sub-basins. Benefit areas and sub-basins are defined by topographic high
areas (e.g., spoil banks, relict railroad grade, road embankments) or channels,
natural or artificial (e.g., rivers, canals, channels, intermittent tributaries) that
would serve to impede or intercept hydrologic flows. The area south and southwest
of Blind River is defined as benefit area 1 (i.e., 100 sub-basin series). The area
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north of Blind River and west of U.S. Highway 61 is benefit area 2 (i.e., 200 sub-
basin series), and the area north of Blind River and east of U.S. Highway 61 is
benefit area 3 (i.e., 300 sub-basin series). For the purposes of the Wetland Value
Assessment (WVA) the sub-basins are grouped into hydrologic units (Figure 3-7),
or units that are considered to be under the same hydrological influences.
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Figure 3-6 Annual Habitat Units
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Figure 3-7. Hydrologic Units and Habitat Condition Classes for the
Convent/Blind River Freshwater Diversion.

WVA Model Certification. The WVA model is completing model certification in
accordance with EC 1105-2-407, May 2005 Planning Models Improvement Program:
Model Certification. The model has undergone external review which is documented
in the July 8, 2009, Draft Model Certification Review Report for the Wetland Value
Assessment Models prepared by the Battelle Memorial Institute for the US Army
Corps of Engineers, Ecosystem Planning Center of Expertise. The WVA revision
documentation and spreadsheets have been submitted to the ECO-PCX. The ECO-
PCX has reviewed the revisions and will forward a recommendation to certify the
model for use in the LCA projects.

Since the WVA was still in the process of being certified, the projects using the
WVA model were required to respond to specific comments related to the ongoing
certification process and the use of WVA on the specific project. The specific
comments and responses for the WVA as it relates to the project can be found in
Appendix K. Based on satisfactory responses to these comments Planning Center
of Expertise for Ecosystem Restoration has cleared the WVA model for use in
evaluating the alternatives considered in this report.

Relative Sea level Rise. Relative sea level rise refers to the difference between the
change in eustatic sea level and the change in land elevation. The combination of
subsidence and eustatic sea level rise would likely cause the landward movement of
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marine conditions into estuaries, coastal wetlands and fringing uplands (Day and
Templet, 1989). Relative sea level rise has been measured in the Mississippi Delta
at rates as high as 10 mm/yr (Snedden et al., 2007). Based on guidance in EC-1165-
2-211, it was determined that a low estimate for relative sea level rise over for the
50-year period of analysis (2061) is 1.5 ft (0.46 m); an intermediate estimate is 1.9 ft
(0.58 m); and a high estimate is 3.2 ft (0.97 m). The WVA initial analysis was
completed for the intermediate sea level rise scenario. The WVA analysis was also
run on the low and high RSLR scenarios for the NER and Recommended Plan see
Section 3.8.1.

3.5.3 Cost-effectiveness/Incremental Cost Analysis

The habitat values identified above, along with preliminary engineering costs, were
used as inputs for the IWR Planning Suite to compare the alternatives in terms of
outputs and costs as further described below.

Cost effectiveness and incremental cost analyses (CE/ICA) reveal information about
good financial investments given the dollar costs and non-dollar outputs (“benefits”)
of alternative investment choices. The analyses are conducted in a series of steps
that progressively identify alternatives that meet specified criteria and screen-out
those that do not. US Army Corps of Engineer (USACE) Regulation 1105-2-100
requires cost effectiveness and incremental cost analyses to support
recommendations for ecosystem restoration through implementation of the IWR
Planning Suite IWR). IWR takes user-defined solutions to planning problems and
externally-generated estimates of each solution's effects and can formulate all
possible combinations of those solutions, considering user-defined relationships
between solutions. IWR will then identify which combinations are the best financial
investments through cost effectiveness and incremental cost analyses. Each
combination of solutions is an alternative plan and the use of IWR assists in
1dentifying which plans are the best investments.

Cost effectiveness analysis begins with a comparison of the costs and outputs of
alternative plans to identify the least cost plan for every possible level of output
considered. The resulting least cost alternative plans are then compared to identify
those that would produce greater levels of output at the same cost, or at a lesser
cost, as other alternative plans. Details of the project cost development are provided
in Appendix L, Annex L-1. Alternative plans identified through this comparison
are the cost effective alternative plans. Next, the cost effective alternative plans are
compared to identify the most economically efficient alternative plans, that is, the
“Best Buy” alternative plans that would produce the “biggest bang for the buck.”
Finally, the additional costs for the additional amounts of output (“incremental
cost”) produced by the Best Buy alternative plans are calculated. The results of all
the calculations and comparisons of costs and outputs provide a basis for addressing
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the decision question “Is it worth it?” i.e., are the additional outputs worth the costs
incurred to achieve them?

In practice, USACE ecosystem restoration studies typically measure the ecosystem
benefits of alternative plans in terms of physical dimensions (number of acres of
wetlands, for example), or population counts (number of wading birds, for example),
or various habitat-based scores (“habitat units” based on the U.S. Fish & Wildlife
Service’s Habitat Evaluation Procedures, or “HEP”, or Wetland Value Assessment
“WVA” for example).

The performance measures evaluated and selected for this project were habitat
units (HUs). Habitat units are the metric that best integrate information regarding
the quality and quantity of improved habitat for various representative species and/
or communities within the project benefit area. Cost and HU output comparisons
are summarized and illustrated in Figure 3-8 below:

Benefits and Costs
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Figure 3-8. Benefits and costs of the final array!415

The cost-effectiveness of the alternatives is presented in Table 3-6 and Figure 3-9.
The analysis indicates that Alternative 4 has lower benefits and higher preliminary
costs than alternative 2 and is not a cost-effective solution. Therefore Alternative 4

1% All costs are in October 2009 prices
%> First costs were annualized using a discount rate of 4-3/8% over a 50-year period
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will not be considered further. Alternates 2, 4B, and 6 are all cost-effective and are
also best buy alternatives and will be considered further through an incremental
cost analysis. However, it should be pointed out that Alternative 6 produced
significant AAHUs at an extreme cost per habitat unit when compared to the other
two alternatives. This is explained further in the following paragraphs.

Table 3-7 and Figure 3-10 summarize the incremental analysis of the cost-
effective alternative plans. Of the three alternatives, Alternative 2 provides the
lowest increase in average annual habitat units when compared to the future
without-project condition. By delivering 3,000 cfs of freshwater, sediments, and
nutrients to the Southeast portion of the Maurepas Swamp drainage in the swamp
would improve, there would be more dry periods to promote seed germination and
sapling survival, and there would be a decrease in persistent inundation, short
circuiting drainage patterns, and ponding and stagnation. Nutrients and sediment
diverted and pulsed to the swamp will be more widely distributed in the swamp and
that would result in increased nutrient assimilation and vegetative productivity as
well as improved water quality in Blind River. Implementation of Alternative 2
would reverse the existing trend of swamp deterioration. The sediment diverted to
the swamp and the increased productivity will increase accretion (soil building) and
offset subsidence and sea level rise and reduce the decrease in the ground surface
elevation in the swamp and reduce persistent inundation. Because of this strong
contribution to the planning objectives, the $5,646,000 annual cost for Alternative 2
to produce 6421 average annual habitat units at a per unit cost of $880 1is
considered justified. The increment from Plan 2 to Plan 4b produces an additional
682 average annual habitat units at a cost of $2,309,000 or $3,384 per average
annual habitat unit and the increment from Plan 4b to Plan 6 produces an
additional 11 habitat units at a cost of $501,000 or $45,530 per average annual
habitat unit. Alternative 2 provides over 90 percent of the benefits for about 67% of
the cost of Alternative 6, the cost per AAHU 1s much lower for Alternative 2 that for
the other two alternatives and the incremental cost per habitat unit in going from
Alternative 2 to Alternative 4B and/or Alternative 6 is quite high. Due to the high
incremental cost per habitat unit for the increments above Alternative 2 these
increments are not considered to be justified. Alternative 2 is the alternative that
reasonably maximizes ecosystem restoration benefits compared to costs and is
designated as the National Ecosystem Restoration Plan.
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Table 3-6. Cost-effectiveness analysis of the final array16.17
Alternative Alternative Alternative Alternative

4 2 4B 6
South Romeville, South Dual
Bridge, 3000 3000 cfs Bridge (split Diversion
cfs flow)
HUs 6124 6421 7103 7114
Cost
($1,000s) $8,135 $5,646 $7,954 $8,455
Cost-
effective No Yes Yes No
Best Buy No Yes Yes Yes
Planning Set "CEICA Analysis 7" Cost and Output
All Plan Alternatives Differentiated by Cost Effectiveness
0] & - |
Non Cost Effective Cost Effective Best Buy
A4 | Alte
8000 5 u
Alt.4B
7000
6000
| ]
Alt. 2
+ 5000
7]
=]
C 4000
3000
2000
1000
No Action
0+
0 1000 2000 3000 4000 5000 6000 7000
Output
Figure 3-9. Cost-effectiveness of analysis of the final array
18 All costs are in October 2009 prices
Y First costs were annualized using a discount rate of 4-3/8% over a 50-year period
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Table 3-7. Incremental cost analysis of the final array!819

Alt. 2 - Romeville Alt. 4B 0 South Alt. 6 — Dual
Bridge (Split Diversion
flows)

AAHUs 6,421 7,103 7,114

AA Cost ($1,000s) $5,646 $7,954 $8,455
Yes

A AAHU 6,421 682 11

A AA Cost ($1000s) $5,646 $2,309 $501

AAA Cost/AAHUs $0.88 $3.39 $45.53

($1000s)

Please note the costs in the above table are preliminary costs used for planning purposes only
and in the IWR analysis. They do not represent a fully funded cost estimate.

3.6 The National Ecosystem Restoration (NER) Plan

The National Ecosystem Restoration (NER) Plan is the plan that reasonably
maximizes ecosystem restoration benefits compared to costs, consistent with the
Federal objective. Based on the comparison of alternatives above, Alternative 2, a
3,000 cfs diversion at Romeville is designated as the NER Plan

Planning Set "CEICA Analysis 7" Incremental Cost and Output

45

Incremental Cost Per Unit
—_ [ o] M W L] 1=
(TR N o T
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Best Buy Plan Alternatives

Alt. 2

3000 4000
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5000

Alt. 6

Alt. 4B

6000 7000

Figure 3-10. Incremental cost analysis of the final array?20.2!

18 All costs are in October 2009 prices

19 First costs were annualized using a discount rate of 4-3/8% over a 50-year period
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3.7 Plan Selection — Tentatively Selected Plan/ Recommended Plan

After comparing the four alternative plans carried over for detailed analysis and the
No Action Alternative, The NER Plan, Alternative 2, a 3,000 cfs diversion at
Romeville was selected, as the TSP and was later confirmed as the Recommended
Plan. Plan 2 best meets the screening criteria; would accomplish the planning
objectives and goals; would be consistent with the Environmental Operating
Principles; and would contribute to reversing the trend of deterioration in the -
southeast part of the Maurepas Swamp. The Recommended Plan would improve a
total of 21,369 acres (8,648 ha) of baldcypress-tupelo swamp that are in various
stages of deterioration. The Recommended Plan would improve 3,295 acres (1,333
ha) of baldcypress-tupelo swamp that would become marsh in 20 to 30 years
without project implementation, 7,934 acres (3,211 ha) of baldcypress-tupelo swamp
that would become marsh in 30 to 50 years without project implementation, and
10,140 acres (4,104 ha) of baldcypress-tupelo swamp that would become marsh in
greater than 50 years without project implementation.

The selected Recommended Plan is in within the scope and cost of the current
authorization. According to the MCACES cost estimate, the total fully funded costs
of constructing the Recommended Plan is $123,140,000, this is under the cost
authorized by WRDA 2007. See Table 3.8.

Table 3.8- Maximum Cost Including Inflation through Construction

Authorized cost in WRDA 2007 Title

VII, Section 7006 (e)(3)(A): $88,000,000

* Cost Index Used
CWBS- Features Codes 15 Floodway
EM 1110-2-1304 (Revised 31 Mar Control & Diversion Structure

2010)

Cost Index Ratio
1.14
1Q FYO07 to 2Q FY14

** Current Project Cost Estimate

(Inflation applied from 10/2006 to $100,729,295

1/2014)

20% of Authorized Cost: $17,600,000

2 All costs are in October 2009 prices
2 First costs were annualized using a discount rate of 4-3/8% over a 50-year period
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wkx Monitoring & Adaptive

Management: $6,620,000- $717,000

(per WRDA 2007 Section 2039) = $5,903,000

Maximum Cost Limited by Section $100,729,295+ $17,600,000+ $5,903,000

902: = $124,230,000

Recommended Plan cost**** $123,140,000

Notes: * The cost index applied is derived from: EM 1110-2-1304, 31 Mar 10, Civil Works
Construction Cost Index System (CWCCIS).** For the purposes of applying the Cost Index to
the WRDA Authorized Cost, each project was adjusted for inflation from the October 2006
price levels through the mid-point of construction. *** The cost of any modifications required
by law. This is derived from section 8.0 of each projects Monitoring and Adaptive
Management Plan minus the project monitoring cost found on the LCA Cost Summary.
****Fully Funded Cost includes interest during construction. Bolded numbers are
rounded.

3.7.1 Significance of Outputs

The Recommended Plan meets both 2004 and 2010 planning objectives. The
Recommended Plan will restore the southeastern Maurepas Swamp to ensure its
ability to provide hydrologic and habitat form and function for the 50 year period of
analysis. Hydroperiods, water quality, and interior marsh habitat for fish and
wildlife species will be restored, mimicking as closely as possible, conditions which
occurred naturally in the area. The alternatives were designed to work with the
natural, fluid, soft environment of coastal Louisiana. Without this project, the
southeastern Maurepas Swamp will continue to deteriorate with eventual
conversion to open water; the baldcypress-tupelo habitat characteristic of the
swamp would be lost.

This plan, by increasing the flow-through of freshwater and nutrient inputs into a
stagnant or starved system, would let the ecosystem recover and contribute to the
objective of Civil Works ecosystem restoration “...to restore degraded significant
ecosystem structure, function, and dynamic processes to a less degraded, more
natural condition”. With the plan, partial restoration may be possible, with
significant and valuable improvement made to degraded ecological resources.” The
southeastern Maurepas Swamp provides important geomorphic, hydrologic, and
habitat functions in the Pontchartrain Basin. Loss of these functions would have
1mpacts beyond the project study area.

The Maurepas Swamp is a significant ecosystem within the Pontchartrain Basin in
Southern Louisiana. The ecosystem outputs from the Maurepas swamp play an
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important role in the overall health of the southern Louisiana ecosystem. The
outputs are institutionally recognized. The study area is almost wholly located
within the Maurepas Wildlife Management Area, and the Blind River is a state-
designated Scenic River. This project is listed in the Louisiana State Master Plan
and it i1s designated as a critical near term feature in the LCA Ecosystem
Restoration Study. There is public support in Louisiana for this project, with
specific emphasis on beginning construction as soon as possible. The area is utilized
for boating, fishing, hunting, and bird watching. Commercial and recreational
fishing are culturally significant to many south Louisiana residents.

The outputs are technically recognized. Examples of technical significance are:

e Scarcity: Louisiana’s coastline represents 90% of the wetlands in the
contiguous United States and is currently disappearing at an alarming rate.
This unique and scarce habitat has high fish and wildlife values.

e Representativeness: The project footprint is uninhabited. The Recommended
Plan will restore the hydrologic and habitat of the swamp.

e Status and Trends: The project areas are declining and imperiled. While the
project cannot stop the natural processes of sea level rise, subsidence and
storm caused erosion, the project can greatly slow down the disappearance of
these landforms and supported habitats by increasing the amount of
freshwater, nutrients, and sediment in the swamp system.

e Connectivity: The Maurepas Swamp serves as a buffer between open water
areas of Lake Maurepas and Lake Pontchartrain and developed areas along
[-10/Airline Highway and it is one of the largest continuous tracts of
baldcypress-tupelo on the coast, supporting fish and wildlife habitats. The
swamp is also a valuable stopover habitat for migratory birds.

e Limiting Habitat: Much of the southeastern Maurepas Swamp is considered
important habitat for nesting Bald Eagles and other migratory birds. The
swamp provides necessary habitat for a variety of small mammals including
deer, alligators, and fish species.

The Recommended Plan meets the four evaluation criteria specified in the P&G.

e Acceptability: The Recommended Plan is acceptable to the State and the
Federal Agencies. The Recommended Plan was selected by an interagency
and interdisciplinary team. There is broad based public support for the plan.
The agencies’ and public’s greatest concern is beginning construction as soon
as possible.

e Completeness: The plan provides and accounts for all necessary investments
and actions to ensure the realization of the planned restoration outputs
specified in the Recommended Plan. The plan prevents the
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conversion/disappearance of baldcypress-tupelo habitat for the 50 year period
of analysis as stated in the project objectives. Consequently, the project
improves the potential for long term survival of the swamp system.

e Efficient: The Recommended Plan was identified as cost effective solution and
it has been designated as the National Ecosystem Restoration plan.

e Effectiveness: The plan makes a significant contribution to addressing the
specific restoration problems. The Recommended Plan will prevent the loss of
baldcypress- tupelo habitat, and conversion of the swamp to open water for
the period of analysis, reducing land loss and providing essential habitat for
wildlife. By maintaining the hydrologic and habitat form and function of a
swamp system, salinity impacts on the wetland interiors will be lessened.

The Significance of specific resources within the project study area 1is
summarized in the following Table 3-9.
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Table 3-9 Significance of specific resources within the project study

Resource

Institutional Significance

Technical Significance

Public Significance

Soils

Soil resources are institutionally significant
under the following statutes and memoranda:
the Council on Environmental Quality (CEQ)
memorandum of August 11, 1980, entitled
“Analysis of Impacts on Prime or Unique
Agricultural Lands in Implementing the
National Environmental Policy Act (NEPA)”;
Executive Order 11990 — Protection of Wetlands;
and Agriculture and Food Act of 1981 (Public
Law 97-98), which includes the Farmland
Protection Policy Act (Public Law 97-98; U.S.C.
4201 et seq.).

This resource is technically significant
because it is a critical element of
coastal habitats and supports
vegetative growth and open-water
benthic productivity.

This resource is publicly significant
because of the high value the public
places on agricultural production,
wildlife and fisheries supported by the
soils in the area.

Water Bottoms

These resources are institutionally significant
because of the national Environmental Policy Act
of 1969; the Coastal Zone Management Act; and
the Estuary Protection Act. Louisiana Revised
Statute 41:1701 defines state water bottoms as
“[t]he beds and bottoms of all navigable waters
and the banks or shores of bays, arms of the sea,
the Gulf of Mexico, and navigable lakes” and
establishes the management and protection of
the resources.

These resources are technically
significant because the bottom
estuarine substrate or benthic zone
regulates or modifies most physical,
chemical, geological, and biological
processes throughout the entire
estuarine system via what is called a
benthic effect.
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Resource

Institutional Significance

Technical Significance

Public Significance

Hydrology

This resource is institutionally significant
because of the National Environmental Policy
Act of 1969; Clean Water Act; Flood Control Act
of 1944; Coastal Barrier Resources Act; Rivers
and Harbors Act of 1899; River and Harbor and
Flood Control Act of 1970; Watershed Protection
and Flood Prevention Act; Submerged Land Act;
Coastal Zone Management Act; Safe Drinking
Water Act; Estuary Protection Act; Resource
Conservation and Recovery Act (RCRA);
Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA); and
Executive Order 11988 Floodplain Management.

This resource is technically significant
because Civil Works water resources
development projects typically impact
(positively or negatively) the
interrelationships and interactions
between water and its environment.

This resource is publicly significant
because the public demands clean
water, hazard-free navigation, and
protection of estuaries and floodplains.

Water Quality

This resource is institutionally significant
because of the National Environmental Policy
Act of 1969; the Clean Water Act; the Coastal
Zone Management Act; and the Estuary
Protection Act.

This resource is technically significant
because the water quality supports
most physical, chemical, geological,
and biological processes throughout
the entire estuarine system.

This resource is publicly significant
because the public demands clean
water and healthy wildlife and
fisheries for recreational and
commercial use.

Air Quality

This resource is institutionally significant
because of the Clean Air Act of 1963, as
amended, and the Louisiana Environmental
Quality Act of 1983, as amended.

Air quality is technically significant
because of the status of regional
ambient air quality in relation to the
National Ambient Air Quality
Standards (NAAQYS).
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Resource

Institutional Significance

Technical Significance

Public Significance

Wildlife and Habitat

This resource is institutionally significant
because of the National Environmental Policy
Act of 1969; the Coastal Zone Management Act;
Estuary Protection Act; the Fish and Wildlife
Coordination Act of 1958, as amended; the
Migratory Bird Conservation Act of 1929, as
amended; the Migratory Bird Treaty Act of 1918;
the Endangered Species Act of 1973 (ESA), as
amended; the Fish and Wildlife Conservation Act
of 1980; the North American Wetlands
Conservation Act; Executive Order 13186
Migratory Bird Habitat Protection; Migratory
Bird Conservation Act; and the Marine Mammal
Protection Act

Wildlife resources are technically
significant because they are a critical
element of the coastal ecosystem, they
are an important indicator of the
health of coastal habitats, and many
wildlife species are important
recreational and commercial resources.

Wildlife resources are publicly
significant because of the high priority
that the public places on their
aesthetic, recreational, and
commercial value.

Benthic Resource

These resources are institutionally significant
because of the NEPA of 1969; the Coastal Zone
Management Act; and the Estuary Protection
Act.

These resources are technically
significant because the bottom of an
estuary regulates or modifies most
physical, chemical, geological, and
biological processes throughout the
entire estuarine system through what
1s called a “benthic effect.” Benthic
animals are directly or indirectly
involved in most physical and chemical
processes that occur in estuaries (Day
et al. 1989).

Benthic resources are publicly
significant because members of the
epibenthic community (e.g., oysters,
mussels, etc.) provide commercial and
recreational fisheries as well as
creating oyster reef habitats used by
many marine and estuarine
organisms.

Fisheries

Fishery resources are institutionally significant
because of the Fish and Wildlife Coordination

Fishery resources are technically
significant because they are a critical

Fishery resources are publicly
significant because of the high priority
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Resource

Institutional Significance

Technical Significance

Public Significance

Act of 1958, as amended; the Endangered Species
Act of 1973; the Magnuson-Stevens Fishery
Conservation and Management Act of 1976, as
amended (Magnuson-Stevens Act); the
Magnuson-Stevens Act Reauthorization of 2006;
the Coastal Zone Management Act; and the
Estuary Protection Act.

element of many valuable freshwater
and marine habitats; they are
indicators of the health of various
freshwater and marine habitats; and
many species are commercially
1mportant.

placed on their aesthetic, recreational,
and commercial value. Consistent with
40 CFR Parts §§1500.4 (j) and 1502.21
description of the fisheries resources
provided in the LCA PEIS (2004) is
hereby incorporated by reference.

Threatened and
Endangered Species

This resource is institutionally significant
because of the Endangered Species Act of 1973,
as amended, and the Marine Mammal Protection
Act of 1972.

Endangered (E) and threatened (T)
species are technically significant
because of the role these species play
In maintaining ecosystems and,
because of which, these species serve

as indicators of overall ecosystem
health.

These species are publicly significant
because of the public desire to protect
these species and their habitat.

Cultural and Historic
Resources

This resource is institutionally significant based
on State Historic and Preservation Office
regulations, requirements, and policy to protect
and preserve artifacts and remnants from our
cultural past.

The technical significance of this
resource is in providing knowledge of
past cultures.

The public significance of this resource
1s in providing knowledge of past
cultures.

Aesthetics

This resource’s institutional significance is
derived from laws and policies that affect visual
resources, most notably the National
Environmental Policy Act of 1969, the National
Scenic Byway program, the Louisiana Scenic
Rivers Act (1988).

This resource is technically significant
because of the visual accessibility to
unique geological and botanical
features that are an asset to the study
area.

Public significance is based on
expressed public perceptions and
professional evaluation. Consistent
with 40 CFR Parts §§1500.4 (j) and
1502.21 description of the aesthetics
resources provided in the LCA PEIS
(2004) 1s hereby incorporated by
reference.

WRDA 2007 Section 7006(e)(3)

3-86

October 2010




Alternatives Volume IV — LCA Small Diversion at Convent/Blind River
Resource Institutional Significance Technical Significance Public Significance
Recreation This resource is institutionally significant Recreational resources are technically | Recreational resources are publicly
because of the Federal Water Project Recreation | significant because of the high significant because of the high value
Act of 1965, as amended, and the Land and economic value of recreational that the public places on fishing,
Water Conservation Fund Act of 1965, as activities and their contribution to hunting, and boating, as measured by
amended. local, state, and national economies. the large number of fishing and
hunting licenses sold in Louisiana, and
the large per-capita number of
recreational boat registrations in
Louisiana.
Socioeconomics and | This resource is institutionally significant This resource is technically significant | This resource is publicly significant
Human because of the National Environmental Policy because the social and economic because of the public's concern for

Act of 1969; the Estuary Protection Act; the
Clean Water Act; the River and Harbors Acts;
the Watershed Protection and Flood Protection
Act; and the Water Resources Development Acts.
Of particular relevance is the degree to which the
proposed action affects public health, safety, and
economic well-being; and the quality of the
human environment.

welfare of the nation may be positively
or adversely impacted by the proposed
action.

health, welfare, and economic and
social well-being from water resources
projects.
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3.7.2 Sustainability of Significant Resources

With the project in place the greatest risk to significant resources is related to
relative sea level rise. USACE estimates for 50-year eustatic sea level rise (without
the relative impacts of subsidence or accretion) range from 0.28 feet to 2.00 feet.
This is a very broad range, as it coincides generally with the magnitude of normal
water level fluctuations in the swamp. Future conditions for this project used the
intermediate eustatic sea level rise estimate of 0.67 feet. Future subsidence rates
used in this project, per USACE guidance, were 7.5 mm per year. This corresponds
to 1.23 feet over a 50-year period. Coupled with the intermediate value of sea level
rise, this yields a relative sea level rise of 1.90 feet over a 50-year period. However,
the range of 50-year relative sea level rise estimates when subsidence is included is
still very broad: 1.51 — 3.23 feet.

The form and function of the various significant resources within the study area are
interdependent. Their viability is also dependent on the uncertainty of external
forces including sea level rise and subsidence. A future without the project will
consist of conditions that are expected to continue to degrade as lack of nutrients,
accretion, and freshwater, and an increase in sea level rise, subsidence, episodic salt
water intrusion, and storm events all take a toll on the swamp. As a result of these
deteriorating conditions, tree mortality, will continue resulting in lower tree
density. The canopy will continue to thin, and canopy cover will persist below 33
percent. Habitat disappearance and habitat switching are likely to occur as marsh
converts increasingly to open water encouraging greater connectivity and influence
from Lake Maurepas, and resulting in a greater potential for storm surge further
inland.

Hydrologic and hydraulic analysis performed, using intermediate sea level rise
values from available regional estimates of each contributing factor (eustatic sea
level rise, subsidence, and accretion) suggest that over the effectiveness of the
project over the 50-year project planning period will not be compromised by relative
sea level rise. In other words, accretion effects expected with the project will at
least, and in all likelihood, exceed the loss of elevation in the swamp expected
without a project in place.

The analyses has considered a portion of this range of combined effects, looking
primarily at future estimates of relative sea level rise accounting for subsidence, but
hydraulic modeling was not completed with explicit representation of accretion and
sedimentation (in order to offer conservative “worst case” estimates). The relative
rise has been applied in the modeling analysis at the downstream boundary
condition, specifically the water level in Lake Maurepas, and the primary impact it
has on model results is increased backflow of Lake water into the swamp, and a
greater need for diverted water in future years to overcome the backflow.

However, it is conceivable that the water levels in the Mississippi River (upstream
boundary condition and flow input for this project) could also be affected by
combined effects of eustatic sea level rise and changes in sediment load. This is
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important because the flow rating curves developed for the gravity-based diversion
structure are based on the differential head across the system, not just on the water
level in the Mississippi River. If downstream water level rises in Lake Maurepas
but Mississippl River water levels are largely unchanged, the physical ability to
divert water could be diminished.

Specific forecasts of future water elevation trends in the Mississippi River near the
study area are not readily available, so the analysis presented should be evaluated
with the following considerations:

m If the Mississippi River water level does not change appreciably in the future,
total diversion capacity could be diminished based on the assumptions
guiding the application of sea level rise estimates to Lake Maurepas (less
differential head across the system, and correspondingly lower diversion
flows). As stated elsewhere, if intermediate projections for all contributing
factors to relative sea level rise are applied together, the net effect could be
almost negligible (counterbalancing effects). Hence, while there is the
potential that rising relative sea level coupled with stationary river level
could reduce diversion throughput, there is some uncertainty with these
projections.

m If the Mississippi River water levels rise in future decades, it should improve
the ability to divert water to the Blind River system when compared to
stationary water levels in the river.

It is uncertain which of these scenarios is more likely to occur, and to what degree.
Therefore, the project team has evaluated the effects of the different phenomena in
sensitivity analyses. The worst case for diversion project performance would be
higher levels in Lake Maurepas that do not appreciably affect the Mississippi River.
This case would effectively reduce the gravity head gradient from the diversion to
the Maurepas Swamp system and increase the need for more diverted flow to
provide equal swamp restoration and flushing benefits.

The following two factors were used in deciding how to estimate the design level
upstream boundary conditions in future decades:

m Intermediate (medium) projections of relative sea level rise, accounting for
eustatic changes, subsidence, and accretion, suggest that the relative rise
could be practically negligible.

m If relative sea level does change appreciably, it might be inferred that
backwater elevations in the Mississippi River could also increase, if not in
direct proportion, somewhat commensurately.

For these reasons, neither the historic water surface elevations in the Mississippi
River (used in the hydrologic and hydraulic analysis) nor the flow rating curves for
the diversion structure (in which the Mississippi River water level is the
independent variable) were adjusted for the analysis of sea level rise in future
decades.
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Analysis results were developed for the Recommended Plan with low, medium and
high projections of sea level rise. The trends of the results for low and high relative
sea level projections are consistent with the results for medium sea level rise and
confirm the likelihood of the sustainability of the swamp under with-project
conditions over the 50-year project planning period. Additional detail and graphics
to support these analyses are included in Appendix L.

3.7.3 Components

Alternative 2, a 3,000 cfs diversion at Romeville, has six major components: a
diversion structure, a transmission canal, control structures of various sizes,
approximately 30 berm gaps, cross culverts at four locations along U.S. highway 61
and instrumentation to monitor and control the diversion flow rate and the water
surface elevations in the diversion, transmission, and distribution system in the
swamp. Figure 3-11 illustrates Recommended Plan features that are described in
detail in the following paragraphs.

Diversion Structure. The diversion culvert facility will divert freshwater from
the Mississippi River, transfer it under the east levee through a box culvert, and
discharge it into the transmission canal. The primary hydraulic elements of the
diversion culvert facility are as follows:
e 3 —10" x 10 multi-cell cast-in-place reinforced concrete box culverts under
the east levee and LA 44

e 3—10x10’ cast iron sluice gates with motor operators on the culvert inlets
e Trash racks near the culvert inlet

e Inlet canal across the batture from the Mississippi River to the culvert
inlet

e LA 44 (River Road) is adjacent to the levee, and the box culvert will be
extended under the road and discharge into the transmission canal
approximately 100 feet east of the road. FErosion protection will be
provided as needed at locations with higher flow velocities and turbulence,
such as at the Mississippi River bank, in the inlet canal entrance, at the
box culvert entrance, and at the culvert outlet.

e Ancillary elements at the diversion culvert facility include a gate tower to
raise the sluice gate operators and operator access above the Mississippi
River flood stage, a steel sheet pile cut-off wall in the levee to reduce the
potential for seepage and piping (loss of fines), and stop logs both upstream
and downstream of the sluice gates to isolate them for maintenance. The
diversion site will include an access driveway, a site road for access to the
top of the levee, fence, drainage, lighting, a security system, and a control
building. Additionally, a bar screen structure will be included to stop large
debris and large fish and aquatic life from entering the diversion canal.
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Figure 3-11: Recommended Plan design features
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Transmission Canal. The transmission canal will transfer the diverted water
approximately three miles from the diversion culvert facility to an existing drainage
channel at the perimeter of the swamp. The transmission canal will be designed
with a 25 percent factor of safety for the flow rate to avoid overtopping the berms.
This is in anticipation that as the Mississippi River stage varies, the diversion
control system will not control the flow rate to the precise design value. For the
3,000 cfs diversion, the transmission canal will be designed for 3,750 cfs.

The canal will be an earthen trapezoidal channel section, with a 155-foot wide
bottom, 4:1 (H:V) side slopes, and a depth of approximately 12 feet, including a 2-
foot freeboard. The top width will be approximately 250 feet. The hydraulic grade
line will be above natural ground for most of the route. Therefore, embankments or
berms with 12-foot wide tops will be constructed on both sides of the canal. During
the PED process the borrow soils will be examined to determine if any additional
modifications will be required to reduce the potential for seepage through the guide
berms. The transmission canal alignment crosses the Canadian National Railroad
(CN RR) and LA 3125, a local highway. Both crossings will consist of 8 — 12’ x &
reinforced concrete box culverts across the full right-of-way.

Control Structures. The project will use the existing drainage channels at the
perimeter of the swamp to distribute the diverted flow throughout and into the
swamp. The hydraulic grade line, or water surface elevation, will need to be raised
above the existing levels and controlled to force the diverted water out of the
drainage channels into the swamp. Control structures will be installed at key
locations in the existing channels to perform this function.

For the feasibility level design, downward opening crest gates were used as the
basis for design of structures and for cost estimating purposes. This is one of the
more expensive options to keep our estimates of cost conservative and type of
structure has a good track record of success on other projects, so there was a high
level of confidence in their success. During PED other options on the control
structures will be considered. There may be operationally equivalent devices to
control the flow of water that can be installed at a lower initial cost and possibly
have lower operating and maintenance costs. Final design of the control structures
will be coordinated with the natural resource agencies to ensure that the design
considers aspects of fish and wildlife conservation. The selection of other control
technologies will have no bearing on the ranking of alternatives or the level of
benefits derived from the project.

Berm Gaps. When the existing drainage channels were excavated in the swamp,
the excavated material was cast to one side of the channel forming spoil banks. The
size of the spoil banks vary, with the top elevations ranging from Elev. 4 to Elev. 12
(NAVD 88). From field observations and the hydro-dynamic modeling, it has been
determined that the spoil banks currently block flow circulation into and out of the
swamp, resulting in stagnant areas and poor circulation of water through the
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hydrologic units. In the current configuration, the spoil banks would continue to
prevent the diverted water from easily entering and flowing through the swamp.
Therefore, new 500-foot wide berm gaps will be excavated in the spoil banks at an
approximate spacing of 2,500 feet on center. The gaps will be excavated to the
elevation of the adjacent swamp natural ground elevations, and the spoil will be
disposed behind the existing spoil banks. The spoil will be placed up to Elev. 6
(NAVD 88) to provide additional refuge areas for wildlife during flood events in the
swamp. It should be noted that during the PED process additional hydraulic
modeling will be performed to optimize the width and spacing of the gaps to provide
an optimal distribution of diverted flows. The optimization was not done as part of
the feasibility study because the outcome of the optimization will not significantly
change the cost of the gaps nor will it significantly change the benefits derived from
the gap optimization. The gap optimization will be included with the swamp
distribution operating plan which will also include the optimization of the control
structures and the operating plan. While all of these actions will improve the final
system, the outcome will not change the ranking of the alternatives based on either
cost adjustments or benefits adjustments due to the optimization.

Cross Culverts at the Highway 61 Corridor. The hydrodynamic modeling of
the swamp study area indicated that the KCS RR and the U.S. HWY 61
embankments disrupt the natural flow and circulation of water through the swamp.
This resulted in hydrologic units east and west of the KCS RR/Hwy 61 corridor
having stagnant water, poor drainage, and lack of sources of freshwater input. New
culvert crossings will be added under the KCS RR and U.S. HWY 61 at four
locations. Each installation will consist of 3 — 3’ x 4’ reinforced concrete box
culverts. Note that there may be sufficient cross drainage openings at the KCS RR,
and additional culverts may not be required. Earthen channels (large ditches) will
be excavated across the 500-foot space between the KCS RR and U.S. HWY 61 to
interconnect the drainage capacity at the railroad with the new culverts at U.S.
HWY 61.

Instrumentation. Instrumentation will be required to monitor and control the
diversion flow rate and the water surface elevations in the diversion, transmission,
and distribution system in the swamp. Real-time data is required from the system
components to allow the operator to control and adjust the system flow rates.
Satellite communication will be provided at each control structure in the U.S. HWY
61 corridor to communicate to the control building via a satellite at the diversion
facility. Typically, flow rates and water levels will be measured and the feedback
data will be used to adjust gate positions to control the desired parameters at the
diversion culvert and the control structures. The monitoring and control data will
be collected, analyzed, and transmitted to and from a control building on the
diversion culvert site. Following are the main instrumentation for data collection

and control at each component:
Diversion Culvert — The flow control at the diversion culvert will establish the
flow rate for the project. The diversion flow rate will likely be set manually
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by an operator, with adjustments as necessary. The diversion culvert will
have instrumentation for water levels at the culvert entrance and exit, for
flow measurement, and for sluice gate positions. The control system at the
diversion structure will be designed to automatically adjust the sluice gate
openings as the Mississippi River stage varies to maintain a constant flow
rate.

Control Structures — The control structures will require water level and water
flow measurements on both sides. The control structures will likely have
manually set positions, with occasional adjustments based on feedback from
system monitoring.

Transmission Canal —The transmission canal will have level monitors at several
locations to ensure that the berms are not overtopped.

Additional instrumentation may be required as part of monitoring and adaptive
management.

Table 3-10 below provides a summary description of the Recommended Plan
components.

Table 3-10: Recommended Plan Components

Item

Description

Diversion Culvert

3,000 cfs

Box Culverts2?

3 — 10’ x 10’ reinforced concrete, multi-cell box
culvert

Sluice Gates

3 —10’x 10’ cast iron gates with motor operators

Trash Racks

Coarse grid

Inlet Canal

Earthen channel — 40’ bottom width, 4:1 SS, 27
deep

Transmission Canal

3,750 cfs (1.25x diversion flow rate)

Earthen Canal

155 bottom width, 4:1 SS, 12’ deep

Berms

Earthen embankments, 12’ top width, 3:1 SS
(exterior)

Culverts at CN RR

8 — 12’x8’ reinforced concrete multi-cell box
culverts

Culverts at LA 3125

8 — 12’x8’ reinforced concrete multi-cell box
culverts

Control Structures

Control Structure

Large concrete structure in existing channel

Control Building

Housing for instrumentation, HPU, generator

2 Box culvert dimensions are horizontal x vertical inside dimensions.
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Berm Gaps
500-foot Wide Gaps Excavate gaps at 2,500-foot spacing in spoil banks

Cross Culverts at

Hwy 61

Box Culverts 3 — 3'x4’ Box Culverts at 4 locations

Instrumentation

Local instrumentation Monitoring and control at diversion and control
structures

Stream Stage Monitors | Monitoring in Blind River and drainage channels

Communication Remote satellites for communication to control
building

3.7.4 Design, Environmental, and Construction Considerations

The purpose of the Blind River diversion project is to divert freshwater into the
Maurepas Swamp to freshen the swamp, provide nutrients and sediment, and
counter potential backflow of water from Lake Maurepas containing elevated levels
of salinity. The hydraulic, hydro-dynamic, and environmental analyses of the
swamp indicated that re-introducing freshwater from the Mississippi River back
into the swamp and correcting the internal drainage and circulation problems could
revitalize the target areas in the swamp. This is consistent with scientific research
in the area that has indicated that once hydraulic connection is restored within a
degraded freshwater swamp, tree vigor and stand productivity will increase
(Shaffer et al. 2009). The hydraulic and the hydro-dynamic analyses identified
means to divert the freshwater from the Mississippi River, deliver it to the swamp,
and distribute i1t within the swamp to accomplish the environmental goals. The
hydro-dynamic analysis identified specific actions necessary to improve the
distribution and circulation of the water into and within the swamp. These
included opening large gaps in the existing spoil banks along the existing drainage
channels and adding cross culverts at the KCS RR and U.S. HWY 61 corridor to
improve drainage and circulation between the hydrologic units in that area.

The major project components are primarily hydraulic conveyance and control
structures designed to divert freshwater from the Mississippi River, transfer it to
the Maurepas Swamp, and distribute and direct the diverted water into and
through the swamp. Typically, the hydraulic designs were established through
iterative processes that included the hydraulic needs, the hydraulic grade line of the
overall system, component sizes, and costs.

The project will be constructed in two very different settings — upland areas where
normal construction techniques apply, and the Maurepas Swamp where special
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techniques and approaches will be required. Construction considerations include
existing site conditions, access, construction techniques, temporary construction
facilities, detours for transportation facilities, construction sequences, dewatering
and surface water control, storm water pollution prevention plans, and balancing
earthwork volumes. All of these items can impact the design and the cost estimates
of the components. Based on HTRW research in the study area the potential to
encounter HTRW is low in most of the study area, nevertheless if any solid or
hazardous wastes, or soils and/or groundwater contaminate with hazardous
constituents are encountered during the project LDEQ will be notified. Additional
details for design and construction are presented in Appendix L, Section 11.

3.7.5 Real Estate Requirements

The real estate requirements are in two categories: permanent and temporary
construction. The permanent real estate primarily is for the transmission channel
between the Mississippi River at River Mile 162.1 and the St. James Parish
drainage canal. This easement will be 500 feet (150 meters) in width and will be
15,500 feet (4,700 meters) in length. This total area will be approximately 180 acres
(75 hectares). In order to provide a 100 foot (30 meter) offset temporary detour for
LA 44, the Canadian National Railroad, and LA 3125, an additional 10 acres (4
hectares) of temporary easement will be required during the construction of
crossing culverts and bridges.

The other real estate requirement is a dual use easement for the diversion structure
at the levee where the diversion will be co-located in the easement for the flood
control levee.

Another area for real estate consideration is the use of Louisiana state land in the
Wildlife Management Area for the six (6) control structures and berm gap
construction. This will require that surveys and agreements for construction in the
Wildlife Management Area be obtained from the Louisiana Department of Wildlife
and Fisheries (LDWF), but no costs for easements are anticipated.

The last real estate consideration is to obtain permits to construct the bridges and
culvert on state highway right of ways. These will require the project to maintain
traffic lanes open at all times due to the importance of the roadways as hurricane
evacuation routes. The Canadian National Railroad will also require a permit to
construct a bridge across the transmission canal. The Real Estate Plan for the
project study area is presented in Appendix dJ.

3.7.6 Operations and Maintenance Considerations

Operations and maintenance considerations have to be addressed on the diversion
structures, transmission canal, berm gaps, control structures, and U.S. Highway 61
Cross Culverts.
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Diversion Structure:

Operations — An operator would set the flow rate into the swamp and Blind
River. The gates would be automatically controlled to maintain the flow
based on river stage and downstream water surface conditions.

Maintenance — Maintenance would include the computerized control and
monitoring system, the diversion gates and inspection and cleaning of the
inlet trash grates. General maintenance of the control building and
landscaping would also be required.

Transmission Canal:

Operations — The transmission canal would be self operating with
monitoring of flow and stage transmitted to the control building for
processing. An automatic diversion gate closure would be initiated if the
freeboard in the channel is less than 1.0. The sediment level in the channel
would be periodically monitored, and the canal crossing would be inspected at
annual intervals.

Maintenance — The transmission channel right of way would be mowed and
maintained, and the sediment deposited in the channel would be monitored
and removed by dredging annually. Any erosion of internal or external slopes
would be repaired as required. Planned maintenance excavation within the
transmission canal will be coordinated with state and Federal resource
agencies.

Control Structures:

Operations — The gates on the controls structures would be positioned to
provide flow through the swamp as required for flow, sediment and nutrient
distribution. The gates would be lowered in the anticipation of heavy rain
events. Due to the slow drainage time for the channels, the gates would be
lowered 24 hours in advance of rain events greater than 1 inch.
Maintenance — The control structures would have hydraulically operated
gates with electric motors on the hydraulic pumps and generators providing
power to the motors. General maintenance of pumps, motors and generators
would be required. The units would be inspected and maintained monthly.

Berm Gaps:

Operations — The berm gaps would have no operating features.
Maintenance — The gaps would need to be inspected twice each year and
debris cleared from the gaps as required. Should the gaps silt in there may
need to be limited dredging that would be accomplished when the drainage
channel dredging is accomplished.

U.S. Highway 61 Cross Culverts:
Operations — The culverts would have no operating features.
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= Maintenance — Culverts would be submerged and would need to be desilted
on an annual basis to assure that flow openings are maintained.

The operating plan will be to divert the water from the Mississippi River at 3,000
cfs for 6 to 9 months each year. The remaining 3 to 6 months will most likely be at
a lower flow to allow the swamp to drain and for the cypress seeds to germinate and
produce saplings of sufficient height to provide for survival once the swamp is then
hydrated with the diversion. The exact flow rates will be determined once all of the
parameters of the system can be determined and the final configurations of all the
elements are designed. The following elements will be revised as part of the actual
operating plan:

= Level of the downstream water surface in Lake Maurepas and the Blind
River based on average tide elevations. The tide is influenced by time of year
and is greatly influenced by prevailing wind speed and direction.

» Level of water in the swamp will be higher when nutrients are delivered to
the vegetation in the early spring and summer. As late fall arrives the
swamp will be drained to allow the seeds from the cypress trees to germinate.
The drying period does not need to be annual, but should occur at least every
three years to be sure sufficient new trees are propagated.

* Nutrient values will be monitored to assure that the swamp is assimilating
the nutrients to a level that does not adversely affect the Blind River and
more importantly Lake Maurepas. The calculations of nutrient uptake
indicate the eutrophication of the lake should not be an issue. Monitoring of
River nutrient levels and blind River levels will indicate how the nutrient
removal process is performing. There is also considerable local nutrient
addition from agricultural practices that will be improved by allowing the
local drainage to filter through the swamp prior to discharge to the Blind
River.

= The sediment load is mostly deposited in the transmission canal and
distribution drainage canals and will need to be removed at periodic
intervals. The drainage canals will be dredged as they are currently by the
parish. The transmission canal will be dredged and the material directed
into the swamp for disposal in low areas to help with soil building.

= The water quality in the Blind River will be monitored at several locations to
assure that diverted water is keeping appositive velocity in the River and
providing sufficient flows to prevent stagnation and low dissolved oxygen
levels that are currently experienced.

The operating plan can accommodate the manipulation of all of these elements due
to the flexibility in the volume of diversion that can be controlled and the height of
the water in the distribution channels that can be controlled by the control
structures. The exact operating plan will change from season to season and year to
year based on the varying elements of the system. The operating plan is designed
to mimic the natural system before the man made elements were created and to
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also counter the effects of subsidence and sea level changes. Additional operation
and maintenance detail is presented in Appendix L, Section 12.

3.7.7 Monitoring Plan and Adaptive Management

A feasibility level monitoring and adaptive management (AM) plan have been
developed for the Louisiana Coastal Areas (LCA) Small Diversion at Convent/Blind
River project (Appendix I). The monitoring and AM plan for this project was
developed with assistance from the LCA AM Formulation Team. The feasibility
level monitoring and AM plan was developed to include a sufficient description of
the proposed monitoring and adaptive management activities to identify the nature
of proposed AM activities and to estimate the costs and duration of the monitoring
and AM plan.

The project monitoring and AM plan describes and justifies adaptive management
in relation to the proposed project management alternatives identified in the
Feasibility Study. The plan also identifies how adaptive management will be
conducted for the diversion at Convent/Blind River and who will be responsible for
this specific AM program. The results of this project-specific AM program will be
used to adaptively manage the project, including specification of conditions that will
qualify project success and terminate the AM program. Status of the project as it is
implemented and managed will be documented in a report by the managing agency
approximately every three years.

The monitoring and AM plan identifies the restoration goals and objectives
1dentified for the diversion at Convent/Blind River; outlines management actions
that can be undertaken to achieve the project goals and objectives; presents a
conceptual ecological model that relates management actions to desired project
outcomes; and lists sources of uncertainty that recommend the project for adaptive
management. Monitoring, assessment, decision making, and data management are
also addressed in the monitoring and AM plan.

The level of detail in the monitoring and AM plan is based on currently available
data and information from the FS/SEIS. Uncertainties remain as to the exact
project features, monitoring elements, and adaptive management opportunities.
Components of the monitoring and adaptive management plan, including costs,
were estimated based on the currently available information. Uncertainties will be
addressed in preconstruction, engineering, and design (PED), and a detailed
monitoring and adaptive management plan, including a detailed cost breakdown,
will be drafted at that time.

The primary incentive for implementing an adaptive management program is to
increase the likelihood of achieving desired project outcomes in the face of
uncertainty. All projects face uncertainties with the principal sources of uncertainty
including (1) incomplete description and understanding of relevant ecosystem
structure and function, (2) imprecise relationships between project management
actions and corresponding outcomes, (3) engineering challenges in implementing
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project alternatives, and (4) incoherent management and decision-making
processes.

Independent of adaptive management, an effective monitoring program is required
to determine if the project outcomes are consistent with original project goals and
objectives. The power of a monitoring program developed to support adaptive
management lies in the establishment of feedback between continued project
monitoring and corresponding project management. A carefully designed
monitoring program is central to the Convent/Blind River AM program. For each
project objective the monitoring program indicates performance measures, the
desired outcome, and the monitoring design. Adaptive management triggers will be
determined later in the AM process.

The plan identifies performance measures along with desired outcomes and
monitoring designs in relation to specific project goals and objectives. Additional
monitoring is identified under supporting information needs to help further
understand and corroborate project effects.

Objective 1: Promote water distribution in the southeast portion of Maurepas
Swamp to move stagnant water out of the system
Performance Measure: Area of swamp inundated with diverted water
during operational events
Desired Outcome: Increase from pre-project conditions area of swamp
inundated for low flow to high flow events. Specific targets are:
* Increase the area of freshwater inundation for low to average flood
events by 10 to 25 percent
= Increase swamp productivity as measured by a 5 to 10 percent annual
increase in the diameter at breast height (dbh) of baldcypress and
tupelo
» Decrease average total nitrogen in Blind River by 10 to 25 percent
» Decrease average total phosphorous in Blind River by 10 to 25 percent
= Increase average dissolved oxygen in Blind River by 5 to 10 percent
Monitoring Design: Synoptic hydrologic surveys, using salinity,
temperature, dissolved oxygen, conductivity, turbidity, pH, and velocity as
tracers, will be conducted during selected low flow and high flow operational
events to track distribution of freshwater.

Objective 2: Facilitate swamp building, at a rate greater than swamp loss due to
subsidence and sea level rise, by increasing sediment input and swamp production
to maintain or increase elevation in the swamp.
Performance Measure 2a: Sediment accretion and elevation
Desired Outcome: Accretion rate equals or exceeds subsidence rate after
five years. The specific target is to increase sediment input by up to 1,000
grams per square meter per year.
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Monitoring Design: Sediment erosion tables (SET) will serve as an
elevation benchmark and marker horizons or sediment traps will be used to
assess accretion.

Supporting Information Need: Total suspended sediment will be collected
to help understand how sediment contributions through the diversion may
enhance swamp productivity and land building.

Performance Measure 2b: Swamp production and extent

Desired Outcome: Increase in basal area increment of bald cypress &
tupelo in the swamp from existing conditions, that is, existing conditions
defined from preconstruction measurements from CRMS-Wetlands stations
and Southeastern Louisiana University (SLU) historic monitoring
Monitoring Design: Diameter at breast height and overstory tree cover will
be measured to estimate production.

Performance Measure 2c¢: Annual sediment discharge

Desired Outcome: Deliver 86,480 M tons of sediment through the
Convent/Blind River diversion each year.

Monitoring Design: Hourly turbidity recorders will be deployed in the
outfall channel and at hydrologic sites and correlated to T'SS to investigate
this measure.

Objective 3: Establish hydroperiod fluctuation in the swamp to improve bald
cypress and tupelo productivity and their seed germination and survival, by
increasing the length of dry periods in the swamp.
Performance Measure 3a: Depth, duration and frequency of flooding in the
swamp.
Desired Outcome: A statistically significant decrease from pre-project
condition average flood durations (existing conditions defined from pre-
construction measurements from CRMS stations). The project will be
operated to facilitate dry periods. These dry periods should be targeted every
year if possible.
Desired Outcome: Maintain dry periods (moist soils) in the swamp for a
minimum 7-35 days during summer and early fall for seed germination and
maintain water levels below seedling height to promote seedling survival.
Monitoring Design: Hourly hydrologic recorders will be deployed to
investigate this measure.
Performance Measure 3b: Number of bald cypress and tupelo saplings
Desired Outcome: 25% increase in the number of bald cypress and tupelo
saplings per acre from pre-project conditions five years after project
implementation and 50%increase after 10 years. Performance of this measure
1s dependent on achieving extended dry periods in the swamp. In addition:
» Decreased flood duration in the swamp by 10 to 25 percent for high
flood events
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* Increasing the length of dry periods in the swamp (no standing water)
by 10 to 25 percent

» Increase the number of baldcypress and tupelo saplings per acre by 25

to 50 percent.
Monitoring Design: Understory vegetation (herbaceous, seedling and
sapling) will be measured to assess regeneration and changes in cover

classes.

Objective 4. Improve fish and wildlife habitat in the swamp and in Blind River
Performance Measure: No applicable performance measure

Desired Outcome: Swamp production, hydroperiod, and water quality

measures will be used to assess this objective.

Monitoring Design: Fish and wildlife habitat is linked to the performance
measures associated with objectives 1-3, focused on improving habitat.
Therefore, no specific monitoring is proposed for this objective.
Risk Endpoint: Water quality impairment in Blind River and Lake
Maurepas
Desired Outcome: Do not create or contribute to nitrate loading in Blind

River that will result in a Louisiana 303 (d) listing. If listed, a total maximum

daily load (TMDL) assessment will be considered in coordination with
Louisiana Department of Environmental Quality (DEQ).

Monitoring Design: Nutrient sampling will be designed in coordination
with Louisiana DEQ), if needed.

Feasibility level of detail cost estimates were calculated for implementation of
adaptive management and monitoring. Table 3-11 details these costs.

Table 3-11: Preliminary Cost Estimate for Implementation of a Monitoring

Program
2yr
PED Set- 3yr 10 yr Post-
Cat Activiti Total
ategory cHivities up & Data Construction | Construction ota
Acquisition
Monitoring
workgroup,
Monitoring: drafting detailed
planningand | monitoring plan, | $135,900 $53,200 $210,100 $399,200
management | working on
performance
measures
Landrights, site
construction, and | $129,300 $129,300
Monitoring: | SUrVeyIng
daﬁ?‘ ] Vegetation $64,900 $103,700 $409,600 $578,200
collection
Hydrology $229,200 $366,600 $1,447,300 $2,043,100
Sediment input $37,400 $59,900 $236,300 $333,600
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Sediment
accretion and $25,900 $41,500 $163,800 $231,200
elevation

Water quality $64,000 $102,400 $404,400 $570,800

Database
development,
management, and
mai ntenance,
webpage $62,400 $99,800 $393,900 $556,100
development for
communication of
datato
stakeholders

TOTAL $749,000 $827,100 $3,265,400 $4,841,500

Database
management

3.7.8 Effectiveness of Recommended Plan in Meeting Goals and Objectives

The overall Small Diversion at Convent/Blind River project objective is to reverse
the trend of deterioration of Maurepas Swamp (west) and Blind River.

The Specific Project Objectives are to:

e Promote water distribution in the swamp to increase the area of freshwater
inundation for low to average flood events from existing conditions and to
increase swamp productivity and wetland assimilation.

e Facilitate swamp building, at a rate greater than swamp loss due to
subsidence and sea level rise by increasing swamp productivity and sediment
input.

e Kstablish hydroperiod fluctuation in the swamp to improve bald cypress and
tupelo productivity and their seedling germination and survival by
decreasing flood duration and increasing the length of dry periods in the
swamp, and

e Improve fish and wildlife habitat in the swamp and in Blind River.

The Recommended Plan would meet the overall and the specific project objectives.
The diversion will bring nutrients, sediment and water to the swamp to increase
productivity and accretion (swamp building). The construction of new gaps in
berms, maintenance of existing gaps in the berms, and strategically placed control
structures in the major conveyance channels, along with the diversion, will promote
water distribution to increase productivity and accretion (swamp building). The
operational flexibility provided in the Recommended Plan will allow establishment
of hydroperiod fluctuations in the swamp to improve seedling germination and
survival.  Nutrient assimilation in the swamp of water diverted from the
Mississippi River will improve water quality and thereby the fish and wildlife
habitat in the swamp and in Blind River. These activities would reverse the trend
of deterioration of Maurepas Swamp (west) and Blind River.
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3.7.9 Effectiveness of Recommended Plan in Meeting Environmental
Operating Principles

The Recommended Plan is effective in meeting the environmental operating
principles. The Recommended Plan is environmentally sustainable as it minimizes
operational activities to the extent possible while maintaining operational flexibility
to restore a viable natural system. The Recommended Plan was developed to
reverse deterioration of the swamp and Blind River by utilizing the natural swamp
building and assimilation processes balanced with appropriate management
activities while minimizing environmental consequences. The improvement of bald
cypress-tupelo swamp provided by the Recommended Plan will mitigate for the
unavoidable wetland impacts resulting from project implementation. Monitoring
and adaptive management will provide knowledge on how to effectively implement
small diversion projects to maintain and protect valuable swamp ecosystems. In
addition, the Recommended Plan was developed with the inclusion of important
stakeholder input.

3.7.10 Compensatory Mitigation Measures

Compensatory mitigation is not needed for this project. Wetland impacts were
avoided and minimized to the extent possible in the preliminary design of the
Recommended Plan. The Recommended Plan will impact 53 acres (21ha) of
wetlands with construction of the Romeville diversion canal. The wetlands that will
be impacted are not part of Maurepas Swamp that will be improved (as described
above). The improvement of 21,369 acres (8,648 ha) of bald cypress-tupelo swamp,
that are in various stages of deterioration, will mitigate for the wetland impacts
resulting from construction of the Romeville diversion canal.

3.8 Risk and Uncertainty

Risk and uncertainty will be discussed as relates to the ability of the proposed
system to meet the project objectives. Risk is defined as the reliability of an
estimated value. Uncertainty is a measure of imprecision of knowledge of
parameters and functions used to describe aspects of a project plan, such as the
hydrologic, environmental and engineering design, operational performance and
maintenance needs, as well as construction and economics. The following
assumptions are key to the success of the project:

e The Mississippi River has sufficient sediment and nutrients to
1mprove the characteristics of the Maurepas Swamp and within the
50 year life cycle the supply of sediment and nutrients will not
change significantly. This assumption is based on historic
information and demand versus supply within the River.

e There will be no legal restrictions imposed on withdrawing 3000
cubic feet per second from the Mississippi River.

e The net effects of local subsidence and sea level rise will not deviate
significantly from the numbers estimated for this study.
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e The study area can receive sediments and nutrients at an
appropriate frequency without restrictions from the State agencies
controlling the Wildlife Management Area.

3.8.1 Hydrologic Uncertainties

The hydraulic and hydrologic modeling results presented in the analysis to date
(Appendix L, Section 2) have been developed with the best available information
on historical hydrology, existing topography, sea level rise, subsidence, and
accretion, however, each of these factors, alone or in combination, is subject to
uncertainties which could pose risks to the hydraulic and ecological functionality of
the project. These hydrologic uncertainties can be reduced as additional data is
collected and additional modeling is conducted as the project moves forward. The
uncertainties are discussed below:

Topography: All modeling to date has been completed using best available
topographic and bathymetric data, in combination with available engineering plans
to define channel cross-sections, roadway culverts, and surface storage areas. The
available topographic data coupled with field reconnaissance provided sound
definition of major hydrologic and hydraulic features for use in the development
models. The model calculations that rely on topographic input such as estimates of
water depths, residence times, and propensity of water to flow in assumed
directions are limited in their resolution.

Future hydrology: The period of record used for extended analysis covered the
period from 1989 through 2004. During this period, it appears that extended dry
conditions that would support cypress germination and sapling survival occurred
only every 5 to 6 years. The frequency at which conditions in the future may
support growth cannot be accurately forecasted based only on this available data
record. What can be inferred from the analysis is that careful flow management
within the system can facilitate periodic hydrologic conditions that would support
tree re-growth, but favorable ecological factors will also need to be present for this
desired outcome.

s Relative Sea Level Rise: The basis for estimating relative sea level rise
and associated impacts to the project are based on multiple components that
all contain some elements of uncertainty as discussed below: Relative sea
level rise consists of eustatic sea level rise and subsidence.

0 Eustatic Sea level rise: USACE estimates for 50-year eustatic sea
level rise (without the relative impacts of subsidence or accretion)
range from 0.28 feet to 2.00 feet. This is a very broad range, as it
coincides generally with the magnitude of normal water level
fluctuations in the swamp. Future conditions for this project used the
Iintermediate eustatic sea level rise estimate of 0.67 feet (coupled with
subsidence for a relative rise of 1.90 feet).
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0 Subsidence: Future subsidence rates used in this project, per

USACE guidance, were 7.5 mm per year. This corresponds to 1.23 feet
over a 50-year period. This is based on the measured local increase in
sea level over 50 years (9.20 mm/yr) minus the global eustatic rate of
sea level rise (1.7 mm/yr). Coupled with the intermediate value of
eustatic sea level rise, this yields a relative sea level rise of 1.90 feet
over a 50-year period. However, the range of 50-year relative sea level
rise estimates when subsidence is included 1is still very broad: 1.51 —
3.23 feet. Further uncertainty is introduced when considering the
subsidence value alone. For example, the LCA Amite River Diversion
Canal Modification (ARDCM) Project used a subsidence estimate of 7.5
mm/year, selected from an estimate range of 4 mm/yr to 20 mm/year
based on projects and limited research available for the region.
Shaffer et al. 1992 cited (Turner and Cahoon, 1987) and presented a
subsidence rate of 7.5 mm/yr for the Atchafalaya Delta region.

Accretion: Estimates of future accretion rates are not included in the
projections of future relative sea level rise. The LCA ARDCM Project
1dentified a range of 5 mm/year to 25 mm/year of accretion, with an
intermediate estimate of 12 mm/year. Over a 50-year period, this
range translates into 3.28 feet of uncertainty with respect to accretion
alone. The intermediate rate of 12 mm/year translates into 1.97 feet
over 50 years, which would roughly offset the relative sea level rise of
1.90 feet (eustatic sea level rise plus subsidence). Rybczyk et al. (2002)
reported on the effects of adding nutrient-rich, secondarily treated
wastewater to a subsiding, forested wetland at Thibodaux, Louisiana
and indicate that accretion rates in the treatment wetland site were
1.1 ecm/yr or 11.0 mm/yr. In evaluating diversion of water, nutrients
and sediment into forested wetlands upstream of the Bonnet Carre
Spillway, Day et al. (2007) indicate that based on the amount of water
diverted, the deposition of mineral sediments, the relationship between
vertical accretion and mineral sediment deposition, accretion 1is
expected to be 22mm/yr. Therefore, an accretion rate with a diversion
1s expected to keep pace with rates of RSLR (9.2 mm/yr).

Combined Effects: Using ranges applied to the Blind River project
and also developed for the LCA Amite River Diversion Canal
Modification project, the cumulative 50-year effects of uncertainty with
respect to eustatic sea level rise, subsidence, and accretion are as
follows, using combinations of extreme values:

* Highest Estimated Relative Sea Level Rise:

Maximum Eustatic Rise + Maximum Subsidence — Minimum
Accretion

2.00 ft + 3.28 ft — 0.82 ft = 4.46 feet

= Lowest Estimated Relative Sea Level Rise:

WRDA 2007 Section 7006(e)(3) October 2010

3-106



Alternatives Volume IV — LCA Small Diversion at Convent/Blind River

Minimum Eustatic Rise + Minimum Subsidence — Maximum
Accretion

0.28 ft + 0.66 ft — 4.1 ft =-3.16 feet

The total range, then, of cumulative effects of land and sea changes is
approximately 7.62 feet, which represents a large range of potential
future conditions, especially considering that the range spans almost
equally in opposing directions. Relative sea rise conditions that result
in a relative sea level reduction will not pose risk to the project, while
Increases in relative sea level could impact project performance. The
use of intermediate values for all factors produces an estimated
relative sea level rise is -0.07 feet, representing a condition in which
accretion effectively offsets the combined effects of subsidence and
eustatic sea level rise.

Using intermediate values from available regional estimates of each contributing
factor (eustatic sea level rise, subsidence, and accretion) suggest that relative sea
level rise over 50 years will not produce the adverse hydrologic impacts to project
performance that were analyzed. Analysis results developed for Alternative 2 are
presented in this report and utilized relative sea level rise for three projections; low,
medium and high. The rates of sea level rise and the rate of accretion relative to
the existing elevation of the swamp is depicted for reference in Figure 3-12 and 3-
13 below. A review of these graphs indicates that with project accretion will keep
up with relative sea level rise under low and intermediate forecasts, but without
project accretion will not be able to keep up with relative sea level rise for any of the
three sea level rise forecasts.

Hydraulic modeling was not completed with explicit representation of accretion and
sedimentation (in order to offer conservative “worst case” estimates). The relative
rise has been applied in the modeling analysis at the downstream boundary
condition, specifically the water level in Lake Maurepas, and the primary impact it
has on model results is increased backflow of Lake water into the swamp, and a
greater need for diverted water in future years to overcome the backflow.

However, it is conceivable that the water levels in the Mississippi River (upstream
boundary condition and flow input for this project) could also be affected by
combined effects of eustatic sea level rise and changes in sediment load. This is
important because the flow rating curves developed for the gravity-based diversion
structure are based on the differential head across the system, not just on the water
level in the Mississippi River. If downstream water level rises in Lake Maurepas
but Mississippl River water levels are largely unchanged, the physical ability to
divert water could be diminished.
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Accretion & Sea Level Rise Forecasts
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Figure 3-12. Accretion and Sea Level Rise Forecasts for the Recommended
Plan
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Figure 3-13. Accretion minus Sea Level Rise for the Recommended Plan
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Specific forecasts of future water elevation trends in the Mississippi River near the
study area are not readily available, so the analysis presented herein should be
evaluated with the following considerations:

m If the Mississippi River water level does not change appreciably in the future,
total diversion capacity could be diminished based on the assumptions
guiding the application of sea level rise estimates to Lake Maurepas (less
differential head across the system, and correspondingly lower diversion
flows). As stated elsewhere, if intermediate projections for all contributing
factors to relative sea level rise are applied together, the net effect could be
almost negligible (counterbalancing effects). Hence, while there is the
potential that rising relative sea level coupled with stationary river level
could reduce diversion throughput, there is some uncertainty with these
projections.

m If the Mississippi river water level rises in future decades, it should improve
the ability to divert water to the Blind River system when compared to
stationary water level in the river.

It is uncertain which of these scenarios is more likely to occur, and to what degree.
Therefore, the project team has evaluated the effects of the different phenomena in
sensitivity analyses. The worst case for diversion project performance would be
higher levels in Lake Maurepas that do not appreciably affect the Mississippi River.
This case would effectively reduce the gravity head gradient from the diversion to
the Maurepas Swamp system and increase the need for more diverted flow to
provide equal swamp restoration and flushing benefits.

The following two factors were used in deciding how to estimate the design level
upstream boundary conditions in future decades:

m Intermediate (medium) projections of relative sea level rise, accounting for
eustatic changes, subsidence, and accretion, suggest that the relative rise
could be practically negligible.

m If relative sea level does change appreciably, it might be inferred that
backwater elevations in the Mississippi River could also increase, if not in
direct proportion, somewhat commensurately.

Significant uncertainty in each contributing factor provides the possibility for
relative sea rise conditions that could affect the performance of the project. The sea
level rise scenarios that were evaluated are considered to be conservative, since
they account for eustatic rise and subsidence, but not for accretion. Uncertainty
associated with relative sea level rise can be reduced with the collection and
incorporation of additional information during subsequent project phases to better
define local subsidence and probable accretion rates. In addition, adaptive
management strategies should continue to be incorporated into the planned project
in order to minimize potential impacts of relative sea and land elevations in the
future. As additional information becomes available consideration of future
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conditions will continue to be refined during project design and to facilitate adaptive
management after construction.

In the analyses performed, the use of intermediate values for eustatic sea level rise,
subsidence, and accretion produces an estimated relative sea level rise representing
a condition in which accretion effectively offsets the combined effects of subsidence
and eustatic sea level rise. This suggests that that relative sea level rise will not
produce adverse hydrologic impacts in project performance.

Hydraulics and Flood Levels: During the feasibility study phase of the Blind
River project the hydraulic modeling was confined to the project area. During the
PED phase the hydraulic modeling will be expanded to include several additional
refinements to the results reported for the project for the feasibility phase. The
areas where additional modeling will be conducted include downstream hydraulic
benefits, effects of nutrients on downstream systems, water surface elevation
control mechanisms as part of the operations system, optimization of flow through
the berm gaps for both flooding and drainage of the swamp. The results of these
additional investigations will be disclosed to the public. The additional work to
refine the hydraulics during PED will optimize the Recommended Plan, but the
ability to optimize the current plan will not make any of the previously considered
alternatives more cost effective.

The level of hydraulics performed for the feasibility phase of the project leaves low
levels of uncertainty that the existing plan is viable and will achieve the objectives
and stated benefits of the project. The primary purpose of additional modeling will
be to assist with better definition of the operations plan for the timing and control of
diversions and for the adaptive management plan for in-swamp modifications to
1mprove vegetation productivity. The key point is that the Maurepas swamp is a
natural system and will be allowed to evolve naturally. As the ecological evolution
of the swamp is monitored the project will have the flexibility to adapt to that
evolution. The hydraulic modeling was adjusted over a wide range that indicates
that the project can operate within those ranges and achieve the objectives and
stated benefits. So while there are some hydraulic uncertainties, they can be
accommodated within the operations plan of the system once it is optimized.

During PED there will be additional emphasis on how the operations system will
work with the diversion optimization to control the amount of additional water
surface level increase that would correspond to any adverse flooding effects. During
the feasibility study the hydraulic calculations showed that the diversion flows
presented no adverse impacts to water surfaces that were not already present due
to rainfall and extreme tidal events. The entire area is subject to extreme tropical
tidal surge events that far exceed the levels expected by the diversion of 3,000 cubic
feet per second. There will be a need to coordinate the stopping of the diversion
flows with high tidal and rainfall events so that the current level of flooding is not
increased.
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3.8.2 Environmental Uncertainties

Environmental uncertainties include the amount of water, sediment and nutrients
needed to reverse swamp degradation, the affect of existing conditions on swamp
degradation, and the level of future salinity impacts to the swamp. Less
impoundment and greater throughput of water and an increase in hydro period
fluctuation are needed to reverse swamp degradation, but the optimal target hydro
period to maximize swamp productivity, accretion, nutrient assimilation, seed
germination and sapling survival is unknown. Available information has been
summarized regarding how swamps respond to a diversion or other applications of
water, sediment and nutrients but the specific needs and the optimal target hydro
period to reverse the degradation of this swamp will be determined through
monitoring and adaptive management. These environmental uncertainties can, to
some extent, be reduced in the future through adaptive management practices.

Water quality within the swamp and downstream of the swamp will likely change
with diversion flow over time (refer to Appendix L, Section L2.5.8.5). The
expectation is that water quality will improve in the swamp and the Blind River as
freshwater, nutrients, and sediments from the Mississippi River are delivered to the
project area by the project. The feasibility phase modeling of water flow and water
quality used the best available data, however limited, to simulate existing
conditions and estimate future change in water quality. While some uncertainty of
change in water quality exists, water quality monitoring stations installed within
the swamp and along Blind River as part of the feasibility phase will result in more
substantial water quality and salinity data that will be used to refine water quality
modeling during the PED phase. Additionally, as data and further analysis on
other projects in the Maurepas Swamp area, such as Hope Canal, are available, the
cumulative effects of all projects on water quality will be examined more fully.
These additional data, analysis, and refined modeling results will be disclosed to the
public prior to construction and a supplemental NEPA document prepared as
appropriate.

3.8.2.1 WVA Results for Sea Level Rise Scenarios

In accordance with U.S. Army Corps of Engineers guidance outlined in EC 1165-2-
211, project performance was assessed using three sea level change scenarios, a low
estimate, an intermediate estimate, and a high estimate. Using the relative sea
level rise rate of 9.20 mm/yr (a historic rate representative of the project area based
on the West End at Lake Pontchartrain gage-85625) a starting year of 2012, and a
50-year project life, the low relative sea level rise rate is 1.51 feet for the year 2062.
The low relative sea level rise rate of 9.20 mm/yr includes both eustatic sea level
rise and subsidence. Estimates of the intermediate and high relative sea level rise
rates were determined from NRC curves I and III.

The diversion of water from the Mississippi River at Romeville for the low sea level
rise scenario would be a reduction in the average water depth relative to the

WRDA 2007 Section 7006(e)(3) October 2010
3-111



Alternatives Volume IV — LCA Small Diversion at Convent/Blind River

existing condition in the Blind River and Maurepas Swamp for 20 years and 30
years. For the intermediate sea level rise scenario there would be a reduction in the
average water depth relative to the existing condition for 20 years. For the high
sea level rise scenario there would be no reduction in the average water depth
relative to the existing condition. As sea level rises water depth can be expected to
increase accordingly throughout the swamp. Because in-swamp management is a
feature of all alternatives there are considerable WVA benefits in the first 20 years
as a result of those features, and the difference in AAHUs between alternatives is
minimized.

The benefits of the Recommended Plan (Alternative 2) in terms of Average Annual
Habitat Units (AAHUs) for low, intermediate, and high sea level rise estimates
indicates 6,741, 6,421, and 5,459 AAHUs, respectively (Table 3 in Appendix K). A
comparison of these values indicates that the low sea level rise AAHU value 1s 5%
greater than the intermediate sea level rise AAHU value and the high sea level rise
AAHU value is 15% less than the intermediate sea level rise AAHU value.

The WVA does not show a distinction (or change in suitability indices) between
habitat classes and between FWP and FWOP for basal area because throughout
most of the project area is considered to be within the optimal range for basal area
to support wildlife habitat. Because of these factors, alternative evaluations have
placed an emphasis on stand structure and water regime. The project area is semi-
permanently flooded and future-with-project modeling projections indicates that the
flooding regime within most of the project area will return to pre-project conditions
by target year 20 as a result of relative sea level rise. However, hydrologic flow will
be improved and will provide additional benefits by increasing forest stand vigor,
accretion, water quality and back flow prevention (Gary Shaffer, personal
communication, October 2009).

Monitoring for adaptive management, including water levels, salinity, and accretion
rates will provide data to better identify/quantify influence areas and how water,
sediments and nutrients move through the system and within each hydrologic unit.
These data as well additional topographic data in the swamp can be incorporated in
to the hydrologic models in support of adaptive management activities and
modification of the diversion operation plan (refer to the Monitoring and Adaptive
Management Plan in Appendix I). As the project is further refined in the PED
phase as well as through adaptive management thereafter, state and federal agency
coordination will be continued to fully and adequately address any changes that
could impact accretion rates, water quality, fish and wildlife, threatened or
endangered species, essential fish habitat, bald eagles, and nesting bird colonies.
Consultation with USFWS and NMFS will be reinitiated if and when warranted.

3.8.3 Construction and Economic Uncertainties

Construction and engineering design uncertainties include diversion flow control as
a function of variability in the Mississippi River, amount of sedimentation in the
transmission canal, the type and amount of contaminants in the diverted water, the
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level of erosion control needed, structural and geotechnical issues related to berm
improvement and placement of water control structures, high groundwater during
construction, the need for special construction equipment and construction
techniques in and near the swamp, and maintenance needs. These uncertainties
will be addressed in final design. Uncertainties that will be considered during
actual construction phase include identification/location of and avoidance of nesting
bird colonies and bald eagle nests. Coordination with the appropriate regulating
agencies will minimize disruption to area avifauna. Construction will also be
subject to obtaining all necessary permits to work in the area and construction
timing will consider migration and nesting seasons. Economic (cost) uncertainties
include embankment quantities, geotechnical results (incomplete), detailed designs
for control structures, pricing (including localized effects), price trends, and
inflation. These uncertainties are accounted for through conservative design and
cost estimating including contingencies coupled with a 25 percent project scope
contingency. These construction and economic uncertainties can, to some extent, be
reduced in the future through additional data collection and analysis and through
adaptive management practices.

Because the project relies upon the St. James Parish drainage system to convey
freshwater from the Mississippi River to the swamp the potential impacts of the
project on flooding was analyzed. The results of the analysis determined that the
construction of the gaps in the existing St. James drainage system will provide
connectivity allowing flow to pass through the drainage system and into the swamp
without increasing the risk of flooding. There are no inhabited structures in close
proximity to the project influence area. According to modeling conducted during the
study no flooding impacts are anticipated. A more extensive modeling effort and
additional flow monitoring will be performed part of the PED process. The
additional modeling and monitoring will provide additional data to determine the
exact water surface elevations to verify and refine the operation plan of the
diversion as necessary to assure that flood stages are not adversely affecting
properties.

3.8.4 Real Estate Uncertainties

Some uncertainty exists with the ability to ensure that the projected project
benefits are attained and maintained in the absence of further restrictions on land
use within the project benefits areas. The portion of the Maurepas Swamp that is
part of the project is owned by the Louisiana Department of Wildlife and Fisheries
(LDWF). The LDWF has established procedures for granting permits for
exploratory activities on its WMAs. Exploratory activities, if permitted, could have
some localized adverse impacts on the project benefits area. However, it is our
opinion that exploration would be highly unlikely given that there are no active
wells within the project area and that the major mineral interest owner is a
conservation foundation. Further risk assessment and analysis will be conducted
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together with identification of approaches that may be appropriate to manage
identified risks.

3.9 Implementation Requirements
3.9.1 Schedule

Table 3-12 presents the steps and milestones required to complete the feasibility
report, obtain project approvals, authorization of construction, final design and
construction. The TSP/NER plan can be implemented with existing authorities.
Following completion of a report of the Chief of Engineers with a positive
recommendation for the project, provided that the Chief completes his report before
December 31, 2010, the project would be eligible for construction funding. The
project is expected to begin Pre construction Engineering and Design in late 2010
and begin construction in 2012. See Table 3.12. The project would be considered for
inclusion in the President’s budget based on: national priorities, magnitude of the
Federal commitment, economic and environmental feasibility, level of local support,
willingness of the non-Federal sponsor to find its share of the project cost and the
budget constraints that may exist at the time of funding. Once Congress
appropriates Federal construction funds, the Corps and the non-Federal sponsor
would enter into a project partnership agreement (PPA). The PPA would identify
the Federal and non-Federal responsibilities for implementing, operating and
maintaining the project. Project construction would begin following the certification
of the real estate requirements. After construction, the Corps’ acceptance from the
contractor and notice of construction completion of the project (or a functional
portion of the project) to the non-Federal sponsor would proceed or be concurrent
with the delivery of an O&M manual and as-built drawings.

Table 3-12: Milestone Schedule

Milestones Schedule

Final Report August 2010
Division Engineer Notice August 2010
Washington Level Review August 2010
Execute Cost-Sharing Agreement for September 2010
PED
State and Agency Review October 2010
Chief of Engineers Report December 2010
Begin Preconstruction Engineering and 2010
Design
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ASA and OMB Review 2011
ASA Report to Congress 2011
Complete Design Documentation Report | 2011
Complete Plans and Specifications 2011
Execute PPA 2011
Complete Real Estate Acquisition 2011
Advertise Construction 2012
Construction Start 2012
Complete Construction 2015
Turnover Project to Local Sponsor 2015
Initiate Monitoring and Adaptive During PED
Management

Complete Monitoring and Adaptive 2025

Management

3.9.2 Implementation Responsibilities

The non-Federal sponsor shall, prior to implementation, agree to perform all of the
local cooperation requirements and non-Federal obligations. Local cooperation
requirements and non-Federal sponsor obligations include, but are not necessarily

limited to:

a. Provide a minimum of 35 percent of total project costs as further specified

below:

(1) Enter into an agreement which provides, prior to execution of the project
partnership agreement, 25 percent of design costs;

(2) Provide, during the first year of construction, any additional funds needed
to cover the non-Federal share of design costs;

(3) Provide all lands, easements, and rights-of-way, including those required
for relocations, the borrowing of material, and the disposal of dredged or
excavated material; perform or ensure the performance of all relocations; and
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construct improvements required on lands, easements, and rights-of-way to
enable the disposal of dredged or excavated material that the Government
determines to be necessary for the construction, operation, maintenance, repair,
replacement, and rehabilitation of the project;

(4) Provide, during construction, any additional funds necessary to make its
total contribution equal to 35 percent of the total project costs allocated to the
project;

b. Provide the non-Federal share of that portion of the costs of mitigation and
data recovery activities associated with historic preservation, that are in excess
of 1 percent of the total amount authorized to be appropriated for the project;

c. Not use funds provided by a Federal agency under any other Federal
program, to satisfy, in whole or in part, the non-Federal share of the cost of the
project unless the Federal agency that provides the funds determines that the
funds are authorized to be used to carry out the study or project;

d. Not use project or lands, easements, and rights-of-way required for the
project as a wetlands bank or mitigation credit for any other project;

e. For as long as the project remains authorized, operate, maintain, repair,
replace, and rehabilitate the project, or functional portions of the project,
including mitigation, at no cost to the Federal Government, in a manner
compatible with the project’s authorized purposes and in accordance with
applicable Federal and state laws and regulations and any specific directions
prescribed by the Federal Government;

f. Give the Federal Government a right to enter, at reasonable times and in a
reasonable manner, upon property that the non-Federal sponsor, now or
hereafter, owns or controls for access to the project for the purpose of
Inspecting, operating, maintaining, repairing, replacing, rehabilitating, or
completing the project. No completion, operation, maintenance, repair,
replacement, or rehabilitation by the Federal Government shall relieve the non-
Federal sponsor of responsibility to meet the non-Federal sponsor’s obligations,
or to preclude the Federal Government from pursuing any other remedy at law
or equity to ensure faithful performance;

g. Hold and save the United States free from all damages arising from the
construction, operation, maintenance, repair, replacement, and rehabilitation of
the project and any project-related betterments, except for damages due to the
fault or negligence of the United States or its contractors;

h. Perform, or cause to be performed, any investigations for hazardous
substances that are determined necessary to identify the existence and extent
of any hazardous substances regulated under the Comprehensive
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Environmental Response, Compensation, and Liability Act (CERCLA), Public
Law 96-510, as amended (42 U.S.C. 9601-9675), that may exist in, on, or under
lands, easements, or rights-of-way that the Federal Government determines to
be required for the initial construction, periodic nourishment, operation, and
maintenance of the project. However, for lands that the Federal Government
determines to be subject to the navigation servitude, only the Federal
Government shall perform such investigations unless the Federal Government
provides the non-Federal sponsor with prior specific written direction, in which
case the non-Federal sponsor shall perform such investigations in accordance
with such written direction;

1. Assume, as between the Federal Government and the non-Federal sponsor,
complete financial responsibility for all necessary cleanup and response costs of
any CERCLA regulated materials located in, on, or under lands, easements, or
rights-of-way that the Federal Government determines to be necessary for the
initial construction, periodic nourishment, operation, or maintenance of the
project;

j. Agree that, as between the Federal Government and the non-Federal
sponsor, the non-Federal sponsor shall be considered the operator of the project
for the purpose of CERCLA lability, and to the maximum extent practicable,
operate, maintain, and repair the project in a manner that would not cause
liability to arise under CERCLA;

k. Prevent obstructions of or encroachments on the project (including
prescribing and enforcing regulations to prevent such obstruction or
encroachments) which might reduce ecosystem restoration benefits, hinder
operation and maintenance, or interfere with the project’s proper function, such
as any new developments on project lands or the addition of facilities which
would degrade the benefits of the project;

1. Keep and maintain books, records, documents, and other evidence pertaining
to costs and expenses incurred pursuant to the project, for a minimum of 3
years after completion of the accounting for which such books, records,
documents, and other evidence is required, to the extent and in such detail as
would properly reflect total costs of construction of the project, and in
accordance with the standards for financial management systems set forth in
the Uniform Administrative Requirements for Grants and Cooperative
Agreements to State and Local Governments at 32 Code of Federal Regulations
(CFR) Section 33.20;

m. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970,
as amended (42 U.S.C. 1962d-5), and Section 103 of the Water Resources
Development Act of 1986, Public Law 99-662, as amended (33 U.S.C. 2213),
which provides that the Secretary of the Army shall not commence the
construction of any water resources project or separable element thereof, until
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the non-Federal sponsor has entered into a written agreement to furnish its
required cooperation for the project or separable element;

n. Comply with all applicable Federal and state laws and regulations,
including, but not limited to, Section 601 of the Civil Rights Act of 1964, Public
Law 88-352 (42 U.S.C. 2000d), and Department of Defense Directive 5500.11
issued pursuant thereto, as well as Army Regulation 600-7, entitled
"Nondiscrimination on the Basis of Handicap in Programs and Activities
Assisted or Conducted by the Department of the Army,” and all applicable
Federal labor standards and requirements, including but not limited to 40
U.S.C. 3141- 3148 and 40 U.S.C. 3701 — 3708 (revising, codifying, and enacting
without substantial change the provisions of the Davis-Bacon Act (formerly 40
U.S.C. 276a et seq.), the Contract Work Hours and Safety Standards Act
(formerly 40 U.S.C. 327 et seq.) and the Copeland Anti-Kickback Act (formerly
40 U.S.C. 276¢ et seq.); and

o. Comply with all applicable provisions of the Uniform Relocation Assistance
and Real Property Acquisition Policies Act of 1970, Public Law 91-646, as
amended (42 U.S.C. 4601-4655), and the Uniform Regulations contained in 49
CFR Part 24, in acquiring lands, easements, and rights-of-way necessary for
the initial construction, periodic nourishment, operation, and maintenance of
the project, including those necessary for relocations, borrow materials, and
dredged or excavated material disposal, and inform all affected persons of
applicable benefits, policies, and procedures in connection with said Act.

3.9.3 Cost Sharing

The State of Louisiana, acting through the Coastal Protection and Restoration
Authority of Louisiana (CPRA), will be the non-Federal sponsor for the LCA Small
Diversion at Convent/Blind River Project. In November 2008, the USACE and
CPRA executed a single Feasibility Cost-Share Agreement covering six Louisiana
Coastal Area near-term plan elements listed in Section 7006(e) of the Water
Resources Development Act of 2007. The six features each underwent a separate
feasibility analysis and environmental compliance analysis culminating in a single
master feasibility document. The cost-share during the feasibility phase was 50%
Federal and 50% non-Federal. However, the individual elements have been divided
so that each entity had lead responsibility for preparing three of the six report
components. At the end of the feasibility phase the total cost for all elements will
have been shared on a 50/50 basis, yet for work on each individual element during
the feasibility phase the ratio of funds expended by either the Federal or non-
Federal sponsor will be higher depending upon their level of responsibility. CPRA
had the technical planning lead for this particular LCA project element.

Following the feasibility phase, the cost share for the planning, design and
construction of the project will be 65% Federal and 35% non-Federal. The CPRA
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must provide all lands, easements, rights-of-way, utility or public facility
relocations, and disposal areas (LERRDs) required for the project. Operation,
Maintenance, Repair, Replacement and Rehabilitation (OMRR&R) of the project
would be a 100% CPRA responsibility.

Under current law, authority for the non-Federal sponsor to receive credit for
construction activities is limited. Section 7007(a) of WRDA 2007 authorizes the
Secretary to credit, "toward the non-Federal share of the cost of a study or project
under this title the cost of work carried out in the coastal Louisiana ecosystem by
the non-Federal interest for the project before the date of the execution of the
partnership agreement for the study or project." In addition, section 7007(a)
incorporates the requirement of section 221 of the Flood Control Act of 1970, as
amended, (42 U.S.C. 1962d-5b) that the Government and non-Federal sponsor must
enter into a separate agreement for any work that will be carried out prior to
execution of the partnership agreement. In other words, work undertaken by the
non-Federal sponsor prior to (but not after) execution of the project partnership
agreement (PPA) is eligible for credit subject to execution of a separate agreement
covering such work before it is undertaken. For design work that the non-Federal
sponsor proposes to undertake, the Design Agreement will serve as the required
separate agreement. For construction work that the non-Federal sponsor proposes
to undertake, an In-Kind Memorandum of Understanding will be required.
Opportunities to enter into an In-Kind MOU for construction activities will depend
on the schedule for entering into the PPA for a project.

Section 7007(d) provides that credit afforded under section 7007 that is in "excess"
of the non-Federal cost share for a study or project authorized in Title VII of the
Water Resources Development Act of 2007 may be applied toward the non-Federal
cost share of any other study or project under that title. "Excess" credit will be
applied only toward another study or project involving the same sponsor. In
addition, "excess" credit will be applied within project phases (i.e., study to study,
design to design, and construction to construction). At this time, it is anticipated
that that there are limited opportunities for the application of "excess credit" from
other Title VII projects toward these projects.

Table 3-13 below provides the distribution of cost for the fully funded project cost
estimated. The estimate includes contingencies based on a risk and uncertainty
analysis using the Crystal Ball computer program, price escalation to October 2011,
and inflation to the midpoint of construction. According to the MCACES cost
estimate developed, the total costs of constructing the Recommended Plan is
$123,140,000. The Federal cost-share for construction of the Recommended Plan
would be $80,041,000 and the non- Federal cost share would be $43,099,000.
Operation and maintenance costs will be $462,000 annually and the cost to dredge
sediments from the transfer canal will be $2,200,000 annually.
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Operation and maintenance activities will include (but are not limited to) starting
and stopping the diversion(s), routine equipment and instrument maintenance,
corrective equipment and instrument maintenance, and gap and culvert cleaning.
The annual estimated cost for operation and maintenance activities 1s $462,000.

Annual maintenance dredging or de-silting i1s anticipated to remove sediments
deposited in the Transmission Canal during operation of the diversion system. The

Mississippi River carries a significant suspended solids load. It is expected that the
flow diverted into the diversion operation will have the same characteristics, and
will cause a reduction in Transmission Canal volume due to sediment accumulation.

The project is not anticipated to induce shoaling on the Mississippi River. However,
if further analysis determines that the project increases maintenance dredging
requirements for the Mississippi River, Baton Rouge to the Gulf of Mexico, Project
by inducing shoaling, the incremental costs of any additional maintenance dredging
would also be a 100-percent non-Federal responsibility.

Periodically major project components may have to be repaired, rehabilitated, or
replaced. The annual cost for repair, rehabilitation, and replacement is $92,000.

The total annual cost for OMRR&R is $2,754,000. During the PED phase of the
project there will be Value Engineering reviews to look at all aspects of the project
to reduce the Operation and Maintenance costs along with capital costs to optimize
the life cycle cost of the project.

Table 3-13: Cost Sharing

ITEM FEDERAL NON- TOTAL
FEDERAL (Rounded)
LERRDs to be acquired $4,040,000 $4,040,000
Facility/Utility Relocation $14,060,000 $14,060,000
Highway $1,820,000 $1,820,000
Railroad $2,090,000 $2,090,000
Subtotal Real Estate $22,010,000 $22,010,000
Construction $77,610,000 $77,610,000
Planning, Engineering, & $5,812,500 $1,937,500 $7,750,000
Design
Construction Management $9,150,000 $9,150,000
Subtotal Construction $94,510,000 $94,510,000
Adaptive Management $6,620,000 $6,620,000
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Subtotal 65/35 Cost Share $99,192,500 $23,947,500 $123,140,00
Adjustment for 65/35 Cost ($19,151,500) $19,151,500

TOTAL FIRST COST* $80,041,000 $43,099,000 $123,140,00
PERCENT OF FIRST COST 65% 35%

Annual Operation & %0 $462,000 $462,000
Maintenance

Annual Repairs, $0 $92,000 $92,000
Replacement and Renewal

Annual maintenance $0 $2,200,000 $2,200,000
dredging

* Represents fully funded cost including interest during construction

3.9.4 Environmental Commitments

A summary of the environmental and related commitments made during the
planning process and incorporated into the proposed project plan is as follows.
Mitigation measures are proposed to reduce or avoid impacts that would otherwise
occur as a result of the implementation of the preferred alternative. These
commitments would be implemented by construction contractors or management
authorities. Some commitments, such as monitoring, would continue beyond
completion of construction of facilities.

Throughout the planning process for the proposed project, efforts have been made to
avoid impacts where practicable. If avoidance was not possible, then mitigation
measures have been developed to reduce the level of impact. The Recommended
Plan will impact 53 acres (21ha) of wetlands with construction of the Romeville
diversion canal. The wetlands that will be impacted are not part of Maurepas
Swamp that will be improved. The improvement of 21,369 acres (8,648 ha) of
baldcypress-tupelo swamp that are in various stages of deterioration, will mitigate
for the wetland impacts resulting from construction of the Romeville diversion
canal.

Other management practices would be employed during construction activities to
minimize environmental effects and would be included in construction
specifications. Many of these measures are required in order to comply with
Federal, State, or local laws and regulations, regardless of whether they are
specifically identified in this document. Project implementation will comply with all
relevant Federal, State, and local laws, ordinances, regulations, and standards
during the implementation of the preferred alternative. Implementation of the
environmental commitments for the proposed project will be documented to track
the completion of the environmental commitments.
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Environmental Commitments:

» Ensure that construction contractors limit ground disturbance to the smallest
feasible areas.

=  Use accepted erosion control measures during construction.

» To minimize disturbance to bald eagles and other raptors nest searches will
be conducted up to three-quarters of a mile of proposed activities prior to
construction to avoid active nests. Appropriate protective measures will be
implemented to avoid or minimize nest disturbance if active nests are found.

= Contact pipeline and gas well companies prior to construction activities to
identify and avoid existing hazards.

= Construction contractors will use and implement measures contained in
erosion control guidelines and BMPs to control soil erosion from construction
areas.

= Construction contractors will implement measures to control fugitive dust
during construction.

» Implement a program to compensate for losses of archaeological sites (if any)
that would occur as a result of construction and operation of the proposed
project.

Formal consultation was conducted on the pallid sturgeon in compliance with ESA
of 1973. A Biological Opinion (Appendix A) was received on September 23, 2010
from the USFWS outlining the following Reasonable and Prudent Measures and
Terms and Conditions:

REASONABLE AND PRUDENT MEASURES

The Service believes the following reasonable and prudent measures (RPMs) are
necessary and appropriate to minimize the incidental take of pallid sturgeon by
entrainment through the small diversion at Convent/Blind River.

1. Gate operations should minimize vel ocity through the structure by maximizing
the open cross-section, especially at Mississippi River stages of 6 feet Mean Sea
level or less (equates to velocities at the culvert face of 7.2 fps or less).

2. Any gate operation that would significantly increase or decrease the vel ocity
(change greater than 500 cfs) should be implemented over several hoursto allow
fish sufficient time to migrate back to the river or swim away from the structure.
3. Once the end of the annual discharge period is reached minimal gate openings
should be maintained for several daysto allow passage of any sturgeon that may
have emigrated downstream.
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4. The downstream edge of the culverts should have a slope to act as a ramp
and/or sufficient erosion protection that would prevent scour fromforming a
vertical ledge greater than 6 inches at the downstream end of the culvert.

5. In channdl refuge consisting of several submerged wing dikes (or similar
structures) on both banks should be constructed no further downstream than 75
feet from the structure. Minimal spacing between the structures should be 10 feet
but can be moved to account for scour. The maximum suggested height is 24
inches, but the length extending into the channel is not yet determined.

6. The downstream side walls should be angled towards the culverts so they will
guide fish back into the culverts at lower velocities.

7. Thetwo outer most culverts should have fish passage baffles constructed on
the floor of the culverts.

8. Monitoring to determine take and to reduce potential take by returning pallid
sturgeon to the river should be undertaken

TERMS AND CONDITIONS

In order to be exempt from the prohibitions of section 9 of the Act, the Corps shall
execute the following terms and conditions, which implement the RPMs described above
and outline required reporting/monitoring requirements. These terms and conditions are
non-discretionary.

1. Manuals (or other ssimilar documents) written to guide the daily operations and

mai ntenance activities of the diversion should be written in cooperation with the Service.
Any proposed changes to such document would require re-initiation of consultation
under Section 7 of the ESA.

2. Detailed design of wing dikes and the scour protection to prevent development of a
vertical ledge should be coordinated with the Service. After construction annual
inspection (i.e., measurements) should be taken at the downstream edge of the culvert to
determine need to for maintenance. If maintenance is required funding should be
immediately requested.

3. Design of downstream side walls and detailed design of the fish passage baffles
should be coordinated with the Service.

4. Three days of sampling effort will be made each quarter. Sampling will consist of at
minimum utilizing otter trawls, gillnets (i.e., 27.4 meter by 1.8 meter, six mesh panel
ranging from 23 to 76 centimeters), and trotlines (61 meters long with 60 dropper lines at
0.9 meter intervals using 2/0 hooks baited with worms). Up to eight trotlines will be
fished on the bottom over night and two gillnets will also be fish overnight. All
procedures and protocols for handling sturgeon should be followed and are available at:
www.fws.gov/mountain-

praire/endspp/protocol s/PallidSturgeonHandlingPr otocol 2008B. pdf

All pallid sturgeon captures should be measured and tagged according to the
protocol; if permitted and when feasible, ageing and endoscopy to determine
sex and reproductive stage should also be conducted. All pallid sturgeon
captured should be returned to the Mississippt River as soon as practicable.
The number and size of each pallid sturgeon caught by date and gear type

WRDA 2007 Section 7006(e)(3) October 2010
3-123



Alternatives Volume IV — LCA Small Diversion at Convent/Blind River

should be provided to the Service. Unsuccessful sampling efforts should also
be reported by date and gear type.

Upon locating a dead or injured pallid sturgeon that may have been harmed
or destroyed as a direct or indirect result of the proposed project, the Corps
and/or contractor shall be responsible for notifying the Service’s Lafayette,
Louisiana, Field Office (337/291-3100) and the LDWF's Natural Heritage
Program (225/765-2821). Care shall be taken in handling an injured
sturgeon to ensure effective treatment or disposition and in handling dead
specimens to preserve biological materials in the best possible state for later
analysis. Disposition of dead sturgeon is also addressed in the protocols.

3.9.5 Financial Requirements

It is expected that the CPRA will have the capacity to provide the required local
cooperation for the Recommended Plan. A project schedule and cost estimate will be
provided to the CPRA so that it may develop a financing plan. A standard cost share
percentage of 65% Federal and 35% non-Federal would be applied to the total first
cost of the project, including the value of LERRDs, pre-construction engineering and
design and construction features.

Section 7007(b) of WRDA 2007 provides that "The non-Federal interest may use,
and the Secretary shall accept, funds provided by a Federal agency under any other
Federal program, to satisfy, in whole or part, the non-Federal share of the cost of
the study or project if the Federal agency that provides the funds determines that
the funds are authorized to carry out the study or project." If the Mineral
Management Services determines in writing that funds it provides to the non-
Federal sponsor under the Energy Policy Act of 2005 (Coastal Impact Assistance
Program - CIAP) and the Gulf of Mexico Energy Security Act of 2006 (GOMESA)
are authorized to be used to carry out the Small Diversion at Blind River project,
the non-Federal sponsor can use those funds toward satisfying its local cooperation
for the project, including the non-Federal sponsor's acquisition of Lands,
Easements, Relocations, Rights of-way and Disposals (LERRDs) required for the
project.

By letters dated July 2, 2009 and December 18, 2009, the Minerals Management
Service and the USACE established a process for the Minerals Management Service
to provide its written determination regarding the acceptability of the use of CIAP
funds for LCA studies, projects, and programs. That process provides that the
Minerals Management Services' written determination for a specific study, project,
or program will take the form of the grant award document for that activity.

3.9.6 Views of Non-Federal Sponsor

As demonstrated in its August 9, 2010 letter of support for the LCA WRDA
Section7006 (e)(3) projects, the CPRA has expressed the desire to implement and
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sponsor the LCA Small Diversion at Convent/Blind River project in accordance with
the items of local cooperation that are set forth in Section 3.9.2 and subject to the
discussion provided in Sections 3.9.3 and 3.9.5. In addition, CPRA supports the
Recommended Plan (TSP/NER-Alternative 2) since this plan best meets the
screening criteria; would accomplish the planning objectives, and goals; is cost-
effective and is a best-buy, and would reverse the trend of deterioration in the
southeast part of the Maurepas Swamp. Specifically, Alternative 2 would improve
over 21,000 acres of baldcypress-tupelo swamp that are in various stages of
deterioration.

The State of Louisiana fully supports the project. The state recognizes that the
USACE's position 1s that section 7007 does not authorize credit for work carried out
after the date of a partnership agreement. However, the state disagrees with the
USACE position and intends to continue to seek a change in law that would allow
in-kind contribution credit for work carried out after the date of a Project
Partnership Agreement and that would allow for such in-kind contributions credit
to carry over between LCA Program components (i.e., “excess” credit for work
undertaken after signing of the project partnership agreement for one project may
be carried over for credit to another project). Nevertheless, while the state is of the
opinion that its view is consistent with the authority and Congressional intent
under WRDA 2007, the state fully intends to proceed with the project under the
Corps’ interpretation of current law and to meet all non-Federal financial and other
obligations outlined by the USACE in this report until such time as the law is
changed.
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4.0AFFECTED ENVIRONMENT*

This chapter describes the location, climate, geomorphic and physiographic setting,
and historic and existing conditions for the following important resources: soils and
water bottoms; hydrology [including flows and water levels, sedimentation and
erosion, water quality, and groundwater]; vegetation resources; wildlife and habitat;
fisheries; aquatic resources; EFH; threatened and endangered species; cultural and
historic resources; aesthetics; recreation; and socioeconomic and human resources
[including displacement of population and housing, employment, business, and
industrial activities, availability of public facilities and services, transportation,
infrastructure, environmental justice, water use and supply, navigation, land use
socioeconomics (i.e. agriculture, forestry, and public lands), man-made resources
(i.e., oil, gas, and utilities, and flood control and hurricane protection), and natural
resources (i.e., commercial fisheries)]. In addition, the characterization of air
quality, noise, and hazardous, toxic, and radioactive waste (HTRW) in the study
area are presented.

A resource is considered important if it is recognized by statutory authorities
including laws, regulations, Executive Orders (EQO), policies, rules, or guidance; if it
1s recognized as important by some segment of the general public; or if it is
determined to be important based on technical or scientific criteria. The following
sections discuss historic and existing conditions of each important resource
occurring within the study area, with the area of interest expanded to include Lake
Maurepas where relevant.

More detailed descriptions of climate, geomorphic and physiographic setting and
important resources is provided in the 2004 programmatic environmental impact
statement for the Louisiana Coastal Area (LCA), Louisiana, Ecosystem Restoration
Study (LCA PEIS 2004). Consistent with 40 CFR Parts §§1500.4 (j) and 1502.21
pertinent and applicable information from the LCA PEIS is incorporated by
reference. The content of the material incorporated by reference will be briefly
described for context.

4.1 Environmental Setting of Study Area
4.1.1 Location

The Study Area for this project is included as portions of the Mississippi River
Deltaic Plain within coastal southeast Louisiana in the Upper Sub-Basin of the
Lake Pontchartrain Basin. Located approximately equidistant between Baton
Rouge and New Orleans, Louisiana, St. James Parish contains most of the Study
Area, but the northwest portion of the distribution area extends into Ascension
Parish. With regards to ecological communities, the Study Area is within the
Mississippi Alluvial Plain (Level III) Inland Swamp (73n) and Southern Holocene
Meander Belts (73k) (Level IV) ecoregions (Daigle et al. 2006). The Study Area
includes the proposed construction footprint (intake locations and transmission
canals) and distribution area.
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4.1.2 Climate

Consistent with 40 CFR Parts §§1500.4 (j) and 1502.21 description of the climate
provided in the LCA PEIS (2004) is hereby incorporated by reference. The climate of
the Study Area is subtropical marine with long humid summers and short moderate
winters. Long-term, daily precipitation data (1930-present) within the vicinity of
the Study Area reveal an average annual rainfall of 60.49 inches (153.65 cm) with a
low of 40.48 inches (102.82 cm) and a high of 93.15 inches (236.60 cm) (NOAA 2009:
station id 2534). Across years, rainfall is relatively evenly split between months
(NOAA 209) though the Study Area is subject to periods of both drought and flood,
and the climate rarely seems to truly exhibit “average” conditions (MsCIP 2008).

The Study Area is susceptible to tropical waves, tropical depressions, tropical
storms, and hurricanes. These weather systems can cause considerable property
and environmental damage and loss of human life. Historical data from 1899 to
2008 indicate that 31 hurricanes and 41 tropical storms made landfall along the
Louisiana coastline during this period (NOAA 2009). The 2005 hurricane season
brought the most substantial hurricane damage to the Study Area in recent history,
with the arrival of Katrina and Rita. Hurricane Gustav, while much smaller and
less intense, brought additional damage to the region with landfall on September 1,
2008, that was further exacerbated by subsequent impacts from Hurricane Ike
landfall on September 13, 2008.

Wetland loss as a result of Hurricanes Katrina and Rita was over one third of the
total wetland losses predicted by the Coast 2050 Report to occur over the next half-
century (LCWCRTF and WCRA 1999). Barras (2006) estimated a total of 217.0
square miles (562.1-km?2) of wetland loss from the 2005 hurricanes. Within the
Pontchartrain Basin, about 12,160 acres (4,921 ha) of wetlands were converted to
open water, with marshes incurring the greatest losses (Barras 2006). Inland,
forested wetlands were least affected with negligible wetland losses detected for this
region and, specifically, within the Study Area (Wicker 1980; Barras et al. 1994;
Barras et al. 2003; Morton et al. 2005).

4.1.3 Geomor phic and Physiographic Setting

The geomorphic and physiographic setting is technically significant because geologic
conditions can place constraints on the nature, design, and location of the proposed
action, as well as influence the impacts that the proposed action would have on
other important resources. Over long, geologic time scales and across an extended
region, coastal processes have affected and continue to influence the Study Area.
Riverine processes, occurring at smaller spatial scales and over shorter time
periods, are the predominant contemporary forces that shape the geomorphic and
physiographic setting of the Study Area. The co-occurrence of these processes has
been further influenced by human modifications. A description of how these
processes define the geomorphic and physiographic setting of the Study Area is
included in the following sections. Consistent with 40 CFR Parts §§1500.4 (j) and
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1502.21, description of the geomorphic and physiographic setting provided in the
LCA PEIS (2004) is hereby incorporated by reference.

USGS Open File Report 02-206, Environmental Atlas of the Lake Pontchartrain
Basin (Penland et al. 2002), describes the geomorphology and geologic history of the
Lake Pontchartrain Basin and is herein referenced for the discussion that follows.
Formation of the Lake Pontchartrain Basin began approximately 20,000 years
before present in the late Wisconsin glaciation of the Pleistocene Epoch. Climatic
warming and the subsequent melting of glaciers caused a rapid rise in sea level
from its lowstand (18,000 years before present) to its highstand (3,000 to 4,000
years before present)—a period known as the Holocene Transgression. As sea level
rose, incised river valleys eroded into and beveled the adjacent Pleistocene uplands.
After sea level reached its highstand, a sequence of events occurred that was critical
to the formation of the basin and the estuarine system present today: the
development of the Pine Island barrier shoreline trend resulted in the creation of
Lakes Pontchartrain and Maurepas; the St. Bernard delta complex built out from
the alluvial valley onto the continental shelf and buried the Pine Island barrier
trend; and the Mississippi River abandoned (2,000 years before present) the St.
Bernard delta complex for the Lafourche and later returned to the Modern delta
complex (1,000 years before present).

The Lake Pontchartrain Basin is divided into three distinct, geomorphic regions:
the Pleistocene Terraces Region to the north of Lake Maurepas, Pontchartrain, and
Borgne; the Mississippi River Deltaic Plain Region to the south of the lakes; and the
Marginal Deltaic Basin Region, which includes the lakes and surrounding wetlands.
The Study Area for the Small Diversion at Convent / Blind River project is within
the Maurepas Swamp Area—the westernmost portion of the Marginal Deltaic
Basin. Lake Maurepas and the surrounding wetlands compose this geographic area.

Further description of the St. Bernard delta complex, within which the Study Area
lies, 1s provided by the USGS Open File Report 98-36 (1998). The St. Bernard delta
complex, the oldest within the Mississippi Deltaic Plain Region, is a distinct
physiographic unit that was formed by Mississippi River deposits between 700 and
4,700 years ago. The most prominent features are the vast expanses of fresh,
intermediate, brackish, and salt marsh. The majority of the remaining surface
features are comprised of inland swamp, tidal channels, shallow lakes and bays,
natural levee ridges along active and abandoned distributaries, sandy barrier
islands and beaches. The St. Bernard delta complex began receiving Mississippi
River deltaic sediments from the middle to late Holocene. The first deltaic deposits
to enter the area were homogenous prodelta clays. This was followed by the
deposition of interdistributary bay deposits as the Mississippi River and its
distributaries prograded. The deposits were finer sediments (silty clay and clay)
that were transported away from the distributary channel and settled out of
suspension as interdistributary deposits.
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Depositional environments within the Study Area include point bar, natural levee,
and inland swamp, in order of decreasing area. Point bars line the Mississippi
River, forming the batture, and were developed through lateral channel migration
of the river, cutbank formation and collapse, followed by the deposition of sand and
silt on the opposite convex bank (Fisk, 1947; Flores et al. 1985; Galloway and
Hobday, 1983). Floods historically deposited sand and silt adjacent to the river and
formed natural levees along the Mississippi River that grade towards the inland
swamp (Farrell, 1989; Flores et al. 1985; Galloway and Hobday, 1983). The
distribution area, and thus most of the Study Area, consists of inland swamp
described as low-lying, very flat, poorly drained areas bounded by natural levees or
low terraces (Saucier, 1994).

4131 Coastal and Riverine Processes

Disruption of the Deltaic Cycle

The geologic development of coastal Louisiana is closely related to shifting
Mississippi River courses (Coleman et al. 1998). Description of the deltaic cycle
including delta advancement and abandonment, deltaic geomorphology, and biologic
diversity and delta switching is provided in the 2004 programmatic environmental
impacts statement for the LCA Ecosystem Restoration Study (LCA PEIS; USACE
2004). In more recent geologic history, the Mississippi River has changed its course
several times over the last 7,000 years, spurring the development of the Mississippi
River Deltaic and Chenier Plains. Recognition that the Deltaic and Chenier Plains
are formed by an orderly progression of events related to shifting Mississippi River
courses led to the identification and characterization of the deltaic cycle. The
deltaic cycle is a dynamic and episodic process alternating between periods of delta
building and the subsequent landward retreat of deltaic headlands as deltas are
abandoned, reworked, and submerged by marine waters.

Since European settlement of Louisiana in the eighteenth century, humans have
exerted a major influence on many of the key elements controlling the deltaic cycle.
Construction of levees along the Mississippi River’s banks and other flood control
and flow modifications, which culminated under the Mississippi River and
Tributaries Project (1928), have channelized the river’s path of flow. The
prevention of overbank flooding from the Mississippi River into the study area
reduced the introduction of nutrients and sediment, decreased primary productivity
and accretion, and transitioned the deltaic cycle from delta advancement to
abandonment (e.g., Kesel, 1989; Boesch et al. 1994; Day et al. 2000). Whereas
riverine freshwater inflows dominate the regressive or constructional phase of the
deltaic cycle, delta abandonment and degradation is dominated by marine processes
(Roberts, 1997). Reduction of the natural delta-building processes allowed relative
sea level rise (RSLR) and erosion to dominate the coastal Louisiana landscape.
Other flood control (e.g., drainage canals) and infrastructure (e.g., roads, railways,
and oil and gas pipelines) projects have altered the hydrology of coastal wetlands
and exacerbated degradation processes.

WRDA 2007 Section 7006(e)(3) October 2010
4-4



Affected Environment Volume IV — LCA Small Diversion at Convent/Blind River

Biological Diversity and Delta Switching

The deltaic cycle of growth, abandonment, and degradation is paralleled by the
cycle of biological diversity and productivity, with a slight time lag in the latter
(Figure 4-1). At the early degradation phase of delta development, the
biodiversity/productivity cycle is at its highest, with an accompanying peak in
primary plant productivity and fishery productivity. In this stage, ecosystems
produce an excess of organic material, some of which is exported seaward where it
sustains major energetic pathway, provides the basis for various trophic webs, and
supports coastal fisheries (Odum, 1980; Day et al. 1989). As the delta degradation
phase continues, biological diversity / productivity also eventually declines. The
elimination of overbank flooding from the Mississippi River and flood control
modifications within the study area have promoted the degradation of forested
wetlands within this area. Apparent symptoms of degradation include extremely
low rates of primary productivity and tree growth, as well as high rates of tree
mortality (Shaffer et al., 2003).
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Figure 4-1. Relationship between the deltaic cycle and biological productivity and
diversity (from LCA FPEIS, 2004).
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Relative Sea Level Rise

The entire Louisiana coastal zone is experiencing relative sea level rise (RSLR).
RSLR, or local mean sea level rise, is defined here as the net effect of numerous
processes that result in the downward displacement of the land surface relative to
sea level. Major processes contributing to RSLR in the study area include eustatic
sea level rise, compaction of Holocene deposits (subsidence), and human
modifications. The compaction of Holocene deposits is considered the primary
contributor to RSLR in the Louisiana coastal plain, where regional rates are
unprecedented elsewhere in the country (Terzaghi 1943; Roberts 1985).

Hydrologic Uncertainties

The hydraulic and hydrologic modeling results presented in the analysis to date
have been developed with the best available information on historical hydrology,
existing topography, sea level rise, subsidence, and accretion, however, each of these
factors, alone or in combination, is subject to uncertainties which could pose risks to
the hydraulic and ecological functionality of the project. The uncertainties are
discussed below:

Topography: All modeling to date has been completed using best available
topographic and bathymetric data, in combination with available engineering plans
to define channel cross-sections, roadway culverts, and surface storage areas. The
available topographic data coupled with field reconnaissance provided sound
definition of major hydrologic and hydraulic features for use in the development
models. The model calculations that rely on topographic input such as estimates of
water depths, residence times, and propensity of water to flow in assumed
directions are limited in their resolution.

Future hydrology: The period of record used for extended analysis covered the
period from 1989 through 2004. During this period, it appears that extended dry
conditions that would support cypress germination and sapling survival occurred
only every 5 to 6 years. The frequency at which conditions in the future may
support growth cannot be accurately forecasted based only on this available data
record. What can be inferred from the analysis is that careful flow management
within the system can facilitate periodic hydrologic conditions that would support
tree re-growth, but favorable ecological factors will also need to be present for this
desired outcome.

s Relative Sea Level Rise: The basis for estimating relative sea level rise
and associated impacts to the project are based on multiple components that
all contain some elements of uncertainty as discussed below: Relative sea
level rise consists of eustatic sea level rise and subsidence.

0 Eustatic Sea level rise: USACE estimates for 50-year eustatic sea
level rise (without the relative impacts of subsidence or accretion)
range from 0.28 feet to 2.00 feet. This is a very broad range, as it
coincides generally with the magnitude of normal water level
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o

fluctuations in the swamp. Future conditions for this project used the
intermediate eustatic sea level rise estimate of 0.67 feet (coupled with
subsidence for a relative rise of 1.90 feet).

Subsidence: Future subsidence rates used in this project, per

USACE guidance, were 7.5 mm per year. This corresponds to 1.23 feet
over a 50-year period. This is based on the measured local increase in
sea level over 50 years (9.20 mm/yr) minus the global eustatic rate of
sea level rise (1.7 mm/yr). Coupled with the intermediate value of
eustatic sea level rise, this yields a relative sea level rise of 1.90 feet
over a 50-year period. However, the range of 50-year relative sea level
rise estimates when subsidence is included 1is still very broad: 1.51 —
3.23 feet. Further uncertainty is introduced when considering the
subsidence value alone. For example, the Amite River Project used a
subsidence estimate of 8.5 mm/year, selected from an estimate range of
4 mm/yr to 20 mm/year based on projects and limited research
available for the region. Shaffer et al. 1992 cited (Turner and Cahoon,
1987) and presented a subsidence rate of 7.5 mm/yr for the
Atchafalaya Delta region.

Accretion: Estimates of future accretion rates are not included in the
projections of future relative sea level rise. The Amite River Project
identified a range of 5 mm/year to 25 mm/year of accretion, with an
intermediate estimate of 12 mm/year. Over a 50-year period, this
range translates into 3.28 feet of uncertainty with respect to accretion
alone. The intermediate rate of 12 mm/year translates into 1.97 feet
over 50 years, which would roughly offset the relative sea level rise of
1.90 feet (eustatic sea level rise plus subsidence).

Combined Effects: Using ranges applied to the Blind River project
and also developed for the Amite River project, the cumulative 50-year
effects of uncertainty with respect to eustatic sea level rise, subsidence,
and accretion are as follows, using combinations of extreme values:

» Highest Estimated Relative Sea Level Rise:

Maximum Eustatic Rise + Maximum Subsidence — Minimum
Accretion

2.00 ft + 3.28 ft — 0.82 ft = 4.46 feet
= Lowest Estimated Relative Sea Level Rise:

Minimum Eustatic Rise + Minimum Subsidence — Maximum
Accretion

0.28 ft + 0.66 ft — 4.1 ft =-3.16 feet

The total range, then, of cumulative effects of land and sea changes is
approximately 7.62 feet, which represents a large range of potential
future conditions, especially considering that the range spans almost
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equally in opposing directions. Relative sea rise conditions that result
in a relative sea level reduction will not pose risk to the project, while
increases in relative sea level could impact project performance. The
use of intermediate values for all factors produces an estimated
relative sea level rise is -0.07 feet, representing a condition in which
accretion effectively offsets the combined effects of subsidence and
eustatic sea level rise.

Using intermediate values from available regional estimates of each contributing
factor (eustatic sea level rise, subsidence, and accretion) suggest that relative sea
level rise over 50 years will not produce the adverse hydrologic impacts to project
performance that were analyzed. Analysis results developed for Alternative 2 are
presented in this report and utilized relative sea level rise for three projections; low,
medium and high.

Hydraulic modeling was not completed with explicit representation of accretion and
sedimentation (in order to offer conservative “worst case” estimates). The relative
rise has been applied in the modeling analysis at the downstream boundary
condition, specifically the water level in Lake Maurepas, and the primary impact it
has on model results is increased backflow of Lake water into the swamp, and a
greater need for diverted water in future years to overcome the backflow.

However, it is conceivable that the water levels in the Mississippi River (upstream
boundary condition and flow input for this project) could also be affected by
combined effects of eustatic sea level rise and changes in sediment load. This is
important because the flow rating curves developed for the gravity-based diversion
structure are based on the differential head across the system, not just on the water
level in the Mississippi River. If downstream water level rises in Lake Maurepas
but Mississippl River water levels are largely unchanged, the physical ability to
divert water could be diminished.

Specific forecasts of future water elevation trends in the Mississippi River near the
study area are not readily available, so the analysis presented herein should be
evaluated with the following considerations:

m If the Mississippi River water level does not change appreciably in the future,
total diversion capacity could be diminished based on the assumptions
guiding the application of sea level rise estimates to Lake Maurepas (less
differential head across the system, and correspondingly lower diversion
flows). As stated elsewhere, if intermediate projections for all contributing
factors to relative sea level rise are applied together, the net effect could be
almost negligible (counterbalancing effects). Hence, while there is the
potential that rising relative sea level coupled with stationary river level
could reduce diversion throughput, there is some uncertainty with these
projections.
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m If the Mississippi river water level rises in future decades, it should improve
the ability to divert water to the Blind River system when compared to
stationary water level in the river.

It is uncertain which of these scenarios is more likely to occur, and to what degree.
Therefore, the project team has evaluated the effects of the different phenomena in
sensitivity analyses. The worst case for diversion project performance would be
higher levels in Lake Maurepas that do not appreciably affect the Mississippi River.
This case would effectively reduce the gravity head gradient from the diversion to
the Maurepas Swamp system and increase the need for more diverted flow to
provide equal swamp restoration and flushing benefits.

The following two factors were used in deciding how to estimate the design level
upstream boundary conditions in future decades:

m Intermediate (medium) projections of relative sea level rise, accounting for
eustatic changes, subsidence, and accretion, suggest that the relative rise
could be practically negligible.

m If relative sea level does change appreciably, it might be inferred that
backwater elevations in the Mississippi River could also increase, if not in
direct proportion, somewhat commensurately.

Significant uncertainty in each contributing factor provides the possibility for
relative sea rise conditions that could affect the performance of the project. The sea
level rise scenarios that were evaluated are considered to be conservative, since
they account for eustatic rise and subsidence, but not for accretion. Uncertainty
associated with relative sea level rise can be reduced with the collection and
incorporation of additional information during subsequent project phases to better
define local subsidence and probable accretion rates. In addition, adaptive
management strategies should continue to be incorporated into the planned project
in order to minimize potential impacts of relative sea and land elevations in the
future. As additional information becomes available consideration of future
conditions will continue to be refined during project design and to facilitate adaptive
management after construction.

In the analyses performed, the use of intermediate values for eustatic sea level rise,
subsidence, and accretion produces an estimated relative sea level rise representing
a condition in which accretion effectively offsets the combined effects of subsidence
and eustatic sea level rise. This suggests that that relative sea level rise will not
produce adverse hydrologic impacts in project performance.

Human modifications to hydraulics and hydrology can substantially influence
relative sea level (White and Tremlay, 1995; Fielding et al. 1998; Morton et al. 2002;
Turner, 2004 Morton et al. 2005; Gonzales and Toérnqvist, 2006). An important
anthropogenic contributor to RSLR is the drainage of wetlands for agriculture, flood
protection, and development (Turner, 2004). Forced drainage lowers the
groundwater table, which accelerates the compaction and oxidation of organic
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material. Recent studies have suggested that subsurface fluid withdrawals (e.g., oil
and gas extraction) also promote RSLR, but the magnitude of its contribution is not
well understood (Fielding et al. 1998; Morton et al., 2002; Morton et al., 2005).
Within the study area, the elimination of freshwater, sediment, and nutrient inputs
from the Mississippi River have significantly contributed to RSLR by decreasing
accretion rates (primary productivity and sediment input) and soil strength (Shaffer
et al. 2003). An increased duration and depth of flooding further decreases primary
productivity and accelerates the rate of RSLR. With sediment inputs and organic
accumulation from high primary productivity, coastal wetlands can maintain their
surface elevation despite sea level rise (Baumann et al. 1984; Delaune et al. 2004).
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Figure 4-2: Historical stage data and trend analysis for West End at Lake Pontchartrain
gauge.

4.2 Significant Resources

4.2.1 Soilsand Waterbottoms
4211 Soails

Soil resources are institutionally significant under the following statutes and
memoranda: the Council on Environmental Quality (CEQ) memorandum of August
11, 1980, entitled “Analysis of Impacts on Prime or Unique Agricultural Lands in
Implementing the National Environmental Policy Act (NEPA)”; Executive Order
11990 — Protection of Wetlands; and Agriculture and Food Act of 1981 (Public Law
97-98), which includes the Farmland Protection Policy Act (Public Law 97-98;
U.S.C. 4201 et seq.). This resource is technically significant because it is a critical
element of coastal habitats and supports vegetative growth and open-water benthic
productivity. This resource is publicly significant because of the high value the
public places on agricultural production, wildlife and fisheries supported by the
soils in the area.

Historic Conditions

Within coastal areas, soils construct a critical abiotic component of ecosystems,
affecting biogeochemical processes, species composition, productivity, and other
factors essential to ecosystem integrity and functioning (Brady and Weil, 2002;
Anderson and Lockaby, 2007). Pedogenesis, the development of soil, is dependent
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on the interaction of soil forming factors: the five factors include parent material,
climate, topography or landscape position, biological factors, and time (Jenny 1994).
Existing soil types in the study area are associated with depositional events from
historic deltaic processes (USACE, 2009). From 1932 to 1990, the Coast 2050
reports the loss of approximately 1,600 acres of soil resources through shoreline
erosion and direct removal in the Amite / Blind River Mapping Unit (LCWCRTF
and WCRA, 1999).

Existing Conditions

Soil resources within the Study Area include both hydric and non-hydric soils
(NRCS, 2007). Hydric soils are characteristic of wetlands, and as such are
predominant. The accumulation of organic material in the surficial soil horizon is
evident across most of the Study Area due to slow decomposition under anaerobic,
water saturated conditions. Shaffer et al. (2003) noted atypically low soil bulk
densities for Maurepas Swamp (0.05-0.15 g/cm3), that are more typical of fresh and
intermediate marshes (e.g., Hatton, 1981). Interstitial soil pH was slightly acidic,
typical of organic soils with low bulk densities, and higher bulk densities were
found in areas receiving agricultural and other runoff (Shaffer et al. 2003). Low
bulk densities and high organic matter content likely result from insufficient
sediment input since the leveeing of the Mississippi River.

According to the Natural Resources Conservation Service (NRCS), most of the
Study Area consists of mucky clay / muck of the Barbary association soil series.
Adjacent pedons that extend into the distribution area from the landward periphery
include the Mhoon silty clay loam, the Schriever clay, and the Schriever association
frequently flooded soil series, in decreasing order respectively.

WRDA 2007 Section 7006(e)(3) October 2010
4-11



Affected Environment Volume IV- LCA-Small Diversion at Covent / Blind River

Soil Series

Distibution Area

Transmission Canals
m— |nterstates

US Highways N
——— LARoutes

Railroads

0 05 1 2 3 4
| mm eee— JUIES

Figure 4-3: Map of soil series within the study area (USGS, 2007).
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Table 4-1: Soil series characteristics within the project distribution area as described by the NRCS (2007).

BLIND RIVER STUDY AREA SOIL RESOURCES

Schriever Carville fine Vacherie fine
association sandy loam, sandy loam,
Barbary Mhoon silty clay Schriever clay frequently Cancienne silty clay loam | sandy variant Schriever silty sandy variant Vacherie silt
Parameter association (Ba) loam (Mh) (Sk) flooded (Sm) Cancienne silt loam (Cm) (Cn) (Co) clay loam (Sh) (Va) loam (Vh)
Outfall 22,057.7 (97.85%) 14.1 ac (0.06 %) 12.7 ac (0.06 %) 181.2 ac (0.80 %) 0.5 ac (<0.01 %) -- -- -- -- --
§ T1 22.7 ac (15.65 %) 7.7 ac (5.32 %) 32.1 ac (22.16 %) 8.7 ac (6.00 %) 5.5 ac (3.81 %) 7.3 ac (5.06 %) 33.3 ac (23.02 10.7 ac (7.37 %) 10.3 ac (7.13 %) -
2 %)
T2 14.5 ac (7.80 %) - 62.8 ac (33.67 %) 48.4 ac (25.97 %) 10.0 ac (5.34 %) - - 17.5 ac (9.36 %) - 31.4 ac (16.83 %)
Depth (in) 0-10 10-80 0-14 14-60 0-6 6-60 0-6 6-60 0-12 12-52 52-80 0-12 12-52 52-80 0-60 0-6 6-54 0-27 27-60 0-20 20-60
Sand 1-3% 1-3% - - - - - - - - - - - - - - - - - - -
Clay -- 60-95 27-45 14-39 40-60 60-90 40-60 60-90 14-27 14-39 14-41 27-39 14-39 14-41 0-18 27-35 60-90 4-17 40-65 10-18 40-65
Organic Matter 0.5-2.0 0.0-0.5 0.5-4.0 0.0-0.5 0.5-4.0 0.0-0.5
30-70 % | 2.0-2.5 % % % % % % % 0.5-4.0 0.5-1.0 0.5-1.0 0.5-4.0 0.5-1.0 0.5-1.0 0.5-3.0 0.5-4.0 0.0-0.5 0.5-2.0 0.0-0.5 0.5-2.0 0.0-0.5
Texture Mucky Clay, Silty Clay Clay Clay Clay Clay Silt Loam, Stratifie Silty Loam, Stratifie Fine sandy Silty Clay Fine Clay, Silt Clay,
clay, mucky clay loam, loam silty d very clay silty d very loam clay sandy silty loam silty
muck clay loam silty clay fine loam clay fine loam loam clay clay
clay loam, sandy loam, sandy
loam, silt loam to silt loam to
silt loam silty clay loam silty clay
loam
Shrink / Swell low moderate very high very high moderate moderate low very high very high very high
Potential
g Drainage very poor poor poor poor somewhat poor somewhat poor somewhat poor poor somewhat poor somewhat poor
E Flooded frequently no rarely frequently no no no rarely no no
5 Ponded frequently no no no no no no no no no
= Hydric
= Soil yes yes yes yes no no no yes no no
Slope 0-1% 0-1% 0-1% 0-1% 0-1% 0-1% 0-1 % 0-1% 0-3 % 0-1%
Landform swamps Flood plains Backswamps Backswamps Natural levees Natural levees Natural levees Backswamps Natural levees Natural levees
Taxonomy Very-fine, smectitic, Fine-silty, mixed, Very-fine, Very-fine, Fine-silty, mixed, superactive, | Fine-silty, mixed, superactive, Coarse-silty, Very-fine, Coarse-stily over Coarse-silty over
nonacid,hyperthermi superactive, smectitic, smectitic, nonacid, hyperthermic nonacid, hyperthermic mixed, smectitic, clayey, mixed over | clayey, mixed over
-¢ Typic nonacid, thermic hyperthermic hyperthermic Fluvaquentic Epiaquepts Fluvaquentic Epiaquepts superactive, hyperthermic smectitic, smectitic,
Hydraquents Fluvaquentic Chromic Chromic calcareous, Chromic superactive, superactive,
Endoaquepts Epiaquerts Epiaquerts hyperthermic Epiaquerts nonacid, nonacid,
Fluventic hyperthermic hyperthermic
Endoaquepts Aeric Fluvaquents | Aeric Fluvaquents

T1 - Romeville Transmission Pathway, T - 2 Sunshine bridge transmission pathway. Source: Soil Survey Staff, Natural Resources Conservation Service, United States Department of Agriculture. Web Soil Survey. Available online at
http://websoilsurvey.nrcs.usda.gov/ accessed [04/16/2009].
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Prime and Unique Farmlands

In an effort to identify the extent and location of important farmlands, the NRCS, in
cooperation with other interested Federal, state, and local government
organizations, has inventoried land that can be used for the production of the
Nation’s food supply. The Farmland Protection Policy Act (1981) establishes
regulatory protection for prime and unique farmlands and those of statewide or
local importance so as to “minimize the impact Federal programs have on the
unnecessary and irreversible conversion of farmland to nonagricultural uses.”

Prime farmland is defined as “land that has the best combination of physical and
chemical characteristics for producing food, feed, fiber, forage, oilseed, and other
agricultural crops with minimum inputs of fuel, fertilizer, pesticides, and labor, and
without intolerable soil erosion” (7 U.S.C. 4201(c)(1)(A)). Farmland areas not
deemed “prime” but recognized as “unique” are also provided federal regulatory
protection. Unique farmlands include “land other than prime farmland that is used
for production of specific high-value food and fiber crops . . . [and which is capable
of] sustained high quality or high yields of specific crops . . . [under] acceptable
farming methods” (7 U.S.C. 4201(c)(1)(B)). Authority is also provided for the
protection of “farmland, other than prime or unique farmland, that is of statewide
or local importance as determined by the appropriate State or unit of local
government agency or agencies, and that the Secretary determines” (7 U.S.C.

4201(c)(1)(O).

Of the soil resources within the study area, the NRCS (2007) lists several series as
“Prime and Other Important Farmlands”: Cancienne silt loam, Cancienne silty clay
loam, Carville fine sandy loam, sandy variant, Mhoon silty clay loam, Schriever
silty clay loam, Schriever clay, Vacherie fine sandy loam, sandy variant, and
Vacherie silt loam. Hydrologic conditions and regulatory statutes may prevent
some of these areas from functioning to this capacity. Review of affected soil
resources 1s being conducted through coordination with NRCS input regarding
Prime and Unique Farmlands.

4.2.1.2 Water Bottoms

These resources are institutionally significant because of the national
Environmental Policy Act of 1969; the Coastal Zone Management Act; and the
Estuary Protection Act. Louisiana Revised Statute 41:1701 defines state water
bottoms as “[t]he beds and bottoms of all navigable waters and the banks or shores
of bays, arms of the sea, the Gulf of Mexico, and navigable lakes” and establishes
the management and protection of the resources. These resources are technically
significant because the bottom estuarine substrate or benthic zone regulates or
modifies most physical, chemical, geological, and biological processes throughout
the entire estuarine system via what is called a benthic effect.

Historic Conditions
Detrital pathways are important to biotic cycling of organic matter in deepwater
swamps (Mitsch and Gosselink, 2000). Depending on the extent of anaerobic
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conditions of the water bottom, cycling and decomposition of organic matter can be
impeded. In swamps adjacent to lakes and rivers, the export of organic matter can
be significant (Mitsch and Gosselink, 2000) compared to swamps with low flow
through conditions. These anaerobic conditions can lead to net losses of nitrogen
due to denitrification. Sediments and water bottoms can be a sink for phosphorus.
When mobilization of sediments from water bottoms i1s low, net export of
phosphorus from swamps 1s generally low (Mitsch and Gosselink, 2000).
Historically, the water bottoms in the study area provided an outwelling of organic
matter (Odum, 1980) and a sink for phosphorus and nitrogen that supported the
health of downstream ecosystems in Lake Maurepas and Blind River (e.g.,
Richardson, 1985; Lane et al. 2003). Cessation of near annual Mississippi flood
events into the distribution area limited the capacity of these functions and the
fulfillment of these services.

Existing Conditions

Water bottoms in the study area include the Blind River, parish canals, and open
water areas. Lake Maurepas, the Mississippi River, and the Blind River are
designated as a state water bottoms. Because of the stagnant conditions, the loss of
sediment inputs reduced primary productivity, and limited consolidation, net
phosphorus and organic matter export from the swamp is likely low. Therefore,
support for dependent systems downstream (e.g., Lake Maurepas) is likely limited
and substantially reduced from historic levels.

4.2.2 Hydrology

This resource is institutionally significant because of the National Environmental
Policy Act of 1969; Clean Water Act; Flood Control Act of 1944; Coastal Barrier
Resources Act; Rivers and Harbors Act of 1899; River and Harbor and Flood Control
Act of 1970; Watershed Protection and Flood Prevention Act; Submerged Land Act;
Coastal Zone Management Act; Safe Drinking Water Act; Estuary Protection Act;
Resource Conservation and Recovery Act (RCRA); Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA); and Executive Order 11988
Floodplain Management. This resource is technically significant because Civil
Works water resources development projects typically impact (positively or
negatively) the interrelationships and interactions between water and its
environment. This resource is publicly significant because the public demands
clean water, hazard-free navigation, and protection of estuaries and floodplains.

The study area is situated within the Lake Pontchartrain Basin, a 9,700-square-
mile (25,122-square-km) area encompassing sixteen parishes that is among the
largest estuarine ecosystems on the Gulf coast and in the United States. The
Pontchartrain Basin contains three major estuarine lakes—Maurepas,
Pontchartrain, and Borgne—that cover a total of 965 square miles (2,500 km?) and
lie within a five-parish region. Water drains into rivers and bayous throughout the
basin, making its way to the Gulf of Mexico via a series of large open water bays.
These bays and associated lakes comprise a large, shallow estuary where
freshwater from rivers and bayous mixes with the salty waters of the Gulf. This
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expanse of open water is fringed by swamps and marshes. In addition to the
ecosystem and habitat value provided by the lakes, swamps, and marshes, the
Pontchartrain Basin provides a major recreational and commercial resource for the
people of Louisiana.

4221 Flowand Water Levels
Lower Mississippi River
Historic Conditions

Over geologic history, the course of the Mississippi River has changed several times
through the delta-switching process. Formation of a new delta lobe occurred
roughly once every 1,000 years in response to changes in the flow path of the
Mississippi River into the Gulf over the past 5,000-6,000 years; the modern delta
consequently consists of smaller delta complexes formed over the past 8,000 years
(Fisk 1944; Frazier 1967; Penland and Boyd, 1985; Autin et al., 1991, Saucier 1994).
Major distributaries over this period have included Bayous Lafourche, Terrebonne,
Des Families, Barataria, and to a lesser extent, the Atchafalaya River (USACE
2000).

Historically, the Lower Mississippi River was prone to frequent spring floods that
caused catastrophic damage and loss of life post-settlement (Davis 1993, USACE
2009). Federal flood control and navigation measures that began in earnest with
the authorization of the Mississippi River and Tributaries Project by the Flood
Control Act of 1928 have since regulated the river’s stage and flow and mitigated
damage (USACE 2009). Further description of these measures is provided in
Section 4.2.15.12, Flood Control and Hurricane Protection. These actions
have channelized the Lower Mississippi River and prevented the abandonment of
the current flow path. Operation of the Old River Control Structure (ORCS) has
strictly regulated Mississippi River flows since 1977 to prevent capture by the
Atchafalaya River: thirty-percent of flows are allocated to the Atchafalaya and
seventy-percent to the Mississippi River (USACE 2009).

Discharge rates for the Lower Mississippi River have been measured by the USACE
at an approximate frequency of two times per week below the ORCS at Tarbert
Landing, Mississippi, and are presented for January 1, 1978, through December 31,
2008, in Figure 4-4. Figure 4-5 and Figure 4-6 display annual and monthly
discharge trends over this time period.
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Figure 4-4: Lower Mississippi River discharge (ft3 secl) at Tarbert Landing, MS, from
January 1, 1978, to December 31, 2008 (USACE 2009).

WRDA 2007 Section 7006(e)(3) October 2010
4-17




Affected Environment Volume IV — LCA Small Diversion at Convent/Blind River

Discharge (ft3 / sec)

1,600,000

1,400,000

1,200,000

1,000,000

\\\
/
i
P2
/4
——

800,000

—

T ——
—]
1
-

600,000

400,000

2
/

\\\ ——
)2

\ HVANER)
~N N

200,000

W
\ N N /\ ,\ ,
AN // /\ \\ // ¥
Vv
/\ \ /"

\ L
L~

A ,/Aj,\//\JA AL
WINNADAUMYINTG
TN

1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Year

@ Average —Avg+SD e Avg-SD —— Maximum ——Minimum

Figure 4-5: Lower Mississippi River discharge (ft3 sec-1) annual trends at Tarbert
Landing, MS, from January 1, 1978, to December 31, 2008 (USACE 2009).
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Figure 4-6: Lower Mississippi River discharge (ft3 sec-1) monthly trends at Tarbert
Landing, MS, from January 1, 1978 to December 31, 2008 (USACE, 2009).

Stage, or river water level, data was developed for the Mississippi River at the
proposed Romeville diversion location over the same time period by linear
interpolation from two sets of existing gauge data from above and below this
location: the College Point Landing Gauge (Gauge # 01240) and the Donaldsonville
Gauge (Gauge # 01220) (USACE, 2009). Figure 4-7 depicts daily average stage for
the Lower Mississippl River at Romeville from January 1, 1978 to December 31,
2008.
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River Stage, Feet (NAVD 88)
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Figure 4-7: Lower Mississippi River daily stage (feet NAVD 88) trends at Romeville, LA,
from January 1, 1978 to December 31, 2008 (USACE, 2009).

Existing Conditions

Flood control measures and flow management have resulted in relatively consistent
flows and water levels in the Lower Mississippi River from 1978 to present in the
Study Area. The flow and water level of the Lower Mississippil River are directly
related and exhibit a seasonal pattern that is presumably linked to snowmelt runoff
and spring rains. High flows and water levels are characteristic of spring months
(March 1-May 31), while low flows and low water levels are typical from mid-
summer to mid-fall (August 16 — November 15).

Based on data from 1978 to 2008, the average annual, spring, and summer-fall
stages of the river at Romeville are 11.32 + 7.03, 17.13 + 5.99, and 5.16 + 3.07 ft
NAVD88 (Mean + SD), respectively. Over this period, the average annual, spring,
and summer-fall discharge rates at Tarbert Landing are 566,123 + 306,846, 813,333
+ 283,377, and 283,925 + 113,984 cfs (Mean + SD), respectively. Stage and flow are
more variable in the spring than summer-fall months. Other factors influencing the
stage and flow of the Lower Mississippi River in the Study Area are astronomical
and meteorological tides, which have the greatest effect during periods of low stage
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and flow (USACE 2000). Astronomical tides have been observed as far upstream as
the head of ship navigation in Baton Rouge, Louisiana. Strong south and
southeasterly winds can cause rapid rise and northwesterly winds rapid decline in
the river’s stage (USACE, 2000).

Blind River and Maurepas Swamp
Historic Conditions

The study area is located in the Lake Maurepas Watershed of the Pontchartrain
Basin. Historic surface flow within the basin was generally from west to east,
towards Lake Pontchartrain. According to historic maps and records, hydrologic
conditions of the study area were primarily influenced by the conveyance of surface
runoff and precipitation as sheetflow across the forested wetlands and into the
headwaters of Bayous des Acadiens—now known as Blind River. Bayous Conway
and New River captured drainage from the west, conveying it eastward into Bayous
des Acadiens as channel flow. To the north and northwest of the study area,
hydrology was dominated by the Amite River, which flows into Lake Maurepas, and
its distributaries, the Little Amite and Bayou Chene Blanc, which flowed southeast
to their confluence with Bayous des Acadiens.

Prior to extensive human modification, overbank flow of the Mississippi River
during spring floods and tidal inflow—through Pass Manchac, into Lake Maurepas,
and southwest to the study area—significantly influenced the hydrologic conditions.
Overbank flows from the Mississippi river brought nutrients, sediment, and
freshwater that promoted productivity and sustained the health of the swamp
ecosystem. As floodwaters receded, surface flows traveled eastward as sheetflow
into existing channels and subsequently Lake Maurepas.

Some uncertainty surrounds the historic frequency of flooding events in the study
area due to the natural variability of these events and limited historic record.
Lopez (2003) estimated that flooding of the Mississippi River historically occurred
once every 3.5 years in the Lake Pontchartrain Basin. Between 1799 and 1931, the
frequency of major flood events for the Mississippi River was approximately every
2.8 years (Gagliano and van Beek, 1970), with twenty-three flood years recorded
below Baton Rouge from 1849 to 1927 (Vogel 1930). Anecdotal accounts indicate
that before the mechanization of cypress logging in the area (pre-1890),
transportation of downed timber was often accomplished by floating logs out of the
swamp when the water level typically peaked in June (Mancil 1972). This suggests
that pre-levee spring flooding extended into the early summer.

Construction of artificial levees along the Mississippi River began in the
Pontchartrain Basin in 1812 and by 1895 had completely severed the connection of
the basin to the river during flood events (Davis, 2000; Lopez 2003). Additional
flood control projects and developments have further disrupted the natural
hydrology of the study area: these have included the Mississippi River and
Tributaries Project (1928); the Amite River and Tributaries Project (1956); oil, gas,
and utilities lines; active and abandoned railways; private and public roads; lateral
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drainage ditches; parish drainage canals and spoil banks; and other projects.
Further discussion i1s provided in Sections 4.2.16.4, 4.2.16.7, 4.2.16.11, and
4.2.16.12.

Existing Conditions

Flows and water levels in the Study Area differ substantially from historic
conditions due to isolation from Mississippi River floods in conjunction with further
human modifications. Flow directions in general correspond to historic patterns for
the Study Area and vicinity. However, drainage features have altered the rates at
which runoff and tidal inflow enter and leave the Blind River, adjoining channels,
and adjacent swamp. The hydrologic effect of these modifications is variable and
dependent on location within the Study Area. Most of the contributing watersheds
are hydrologically “flashy” as runoff to the Study Area occurs very quickly after
rainfall events and very little precipitation is lost to evapotranspiration or
groundwater seepage in the contributing watersheds (Day et al. 2004).

A wide range of climate conditions (including tropical depressions, storms and
hurricanes) within the Study Area provides the potential for hydrologic conditions
ranging from extreme flooding to extended drought. Since the construction of the
Mississippi River flood control levees, Maurepas Swamp and Blind River have been
virtually cut off from periodic overflows from the River that brought freshwater,
sediment and nutrients to the swamp. With minimal soil building and moderately
high subsidence rates, there has been a net lowering of ground surface elevation, so
that now the swamps are persistently inundated.

Based on the strong correlation between lake and swamp water levels, the observed
doubling of flood durations from 1955 to present at Pass Manchac (Thomson et al.
2002) coupled with lower swamp than lake elevations (Shaffer et al., unpubl. data)
suggests that the duration of inundation within the Study Area has drastically
increased over the last fifty years. A limited ability to drain and persistent flooding
characterize the existing hydrology in the swamp, which conflicts with historic
drying cycles. The facilities described above such as drainage canals and roads and
other utilities disrupt natural flow and drainage patterns. Short circuiting of the
natural drainage patterns has created ponding and stagnant waters in some areas.
The contribution and circulation of nutrients and sediments is minimal and limited
under existing conditions.

Extensive modeling of hydrologic flow patterns in southwest Maurepas Swamp for
an area to the northeast including a portion of the Study Area was conducted in
support of CWPPRA Project PO-29, Mississippi River Reintroduction into Maurepas
Swamp (Day et al., 2004; URS, 2007). Analysis examined physical hydrodynamic
and hydrologic characteristics and trends for several factors under wvarious
conditions. Factors included precipitation, stage ranges, velocity, flow, water
budget, tidal propagation, channel over-banking, and swamp circulation in relation
to physical features. The results of these and other related investigations (Lee
Wilson & Associates et al. 2001; Mashriqui et al. 2002; Penland et al. 2002) reveal
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regional trends applicable to the hydrology of the Study Area, which include the
following:

e Lake Maurepas stage exerts a significant influence (backflow) on water levels
within Blind River and adjoining channels. When the swamp stage is less
than the lake stage the potential for backflow exists.

e Propagation of astronomical tides decreases with distance from Lake
Maurepas shoreline; is often absent from smaller channels and the swamp;
and is overwhelmed by meteorological tides.

e Meteorological tides related to storm events and winds have a pronounced
affect on stage and flows and exhibit seasonal and daily variability. Storms
and prevailing winds from the southeast in the summer and early fall raise
water levels in the swamp as they push Gulf water into the system.
Continental fronts with prevailing winds from the northeast in the winter
often lower swamp water levels as they push water out of the system towards
the Gulf.

e Precipitation and runoff have small influences on the stage and flows of Blind
River.

e Overbank flooding and flow through existing berm gaps from Blind River and
adjoining channels into the swamp 1s dependent on river stage levels in
relation to river bank and existing berm elevations.

CRMS stations have been established by the LADNR and USGS to monitor both the
individual effectiveness of wetland restoration projects and the cumulative effects of
all projects statewide. Site-specific parameters recorded relate to vegetation and
hydrology and include salinity, water temperature, conductivity, and water level,
among others. Two stations are located within the distribution area: one internal to
the swamp (CRMS 65 along a north-south pipeline) and the other (CRMS 5167)
along Conway Canal to the north of US Highway 61.

An apparent trend is greater fluctuation in hydroperiod and drawdown at higher
elevations along canals relative to more stable water levels and extended
inundation at interior swamp locations. The attenuation of storm surges both along
canals and into the swamp is suggested by spikes in water levels caused by
Hurricane Ike in September 2008.

Installation of piezometers throughout the interior swamp south of US Highway 61
1s being completed as part of this study to supplement existing swamp water level
data. A multi-directional flow gauge with water quality sensors that collects hourly
data has also been installed on the Blind River near US Highway 61. Preliminary
data depicts multi-directional flow patterns and suggests that flow direction under
low flows may reverse at hourly intervals while flow direction may be sustained
over several days during higher flow velocities. Long-term data over variable
conditions will provide a better understanding of flow and water levels within the
Study Area.
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Figure 4-8: CRMS 65 hourly water level data in relation to swamp elevation (NAVD 88)
from January 28, 2008, to October 6, 2009 (LA DNR, 2009).
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Figure 4-9: CRMS 5167 hourly water level data in relation to swamp elevation (NAVD 88)
from November 16, 2008, to October 16, 2009 (LA DNR 2009).
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Figure 4-10: Blind River flow velocity and flow direction near U.S. Highway 61 measured
hourly from November 6 to November 17, 2009.

Lake Maurepas

Historic Conditions

Limited information exists regarding the hydrology of Lake Maurepas prior to the
separation of the Pontchartrain Basin from overbank flows of the Mississippi River
and basin wide drainage modifications. Based on the physiography of the region,
the dominant influence of elevation on flow, and an understanding of historic flow
patterns and processes in comparable systems, predictable differences in the
hydrology of Lake Maurepas can be reconstructed with high certainty. Overbank
flows into the Pontchartrain Basin from the Mississippi River during spring flood
events resulted in a significant increase of freshwater input into the system. These
pulsed events would have reduced the influence of lake stages on hydrologic
conditions in southwest Maurepas Swamp and contributed to the outwelling of

organic material, the enhanced productivity and diversity of biotic resources, and
the freshening of Lake Maurepas (Odum, 1980; Day et al. 1989).
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Existing Conditions

Located to the northeast of the Study Area, Lake Maurepas is a 90 mi2 (233 km?)
shallow estuarine water body that receives tidal inflow from Lake Pontchartrain to
the east and freshwater input from tributaries to the north, west, and southwest.
Freshwater input occurs primarily during spring runoff through the Tickfaw and
Blind Rivers and the Amite River Diversion Canal, having combined average flows
less than 3,400 cfs (Lee Wilson & Associates, 2001). These rivers are prone to brief
high-intensity flood events as a result of meteorological conditions that contribute
the majority of freshwater and sediment that enters Lake Maurepas. Tidal flow
passes between Lake Maurepas and Lake Pontchartrain through Pass Manchac and
exhibits diurnal and seasonal fluctuation.

Because current water levels in the Study Area are primarily influenced by lake
stages, a stage analysis for Lake Maurepas was performed as part of this study.
The USACE maintains a gauge at Pass Manchac near Ponchatoula, LA (Gauge #
85420), that has daily stage data for a period of record from July 1955 to August
2005. Water levels at this location are representative of the stage in the east end of
Lake Maurepas. Stage analysis was performed for a 30-year period (January 1,
1975 — December 31, 2004). Since this location is tidally influenced, the stage
readings are for different parts of the tide, ranging from high to low tide. Tidal
signatures make the determination of annual trends difficult and less pronounced.
Subtle trends indicate that for a given year the stage for Lake Maurepas is bimodal:
it generally rises in the spring, then falls during summer, rises in the fall, and
again falls to low levels in the winter. Other analyses have detected a similar trend
for the station (Keddy et al. 2007). Limited hourly stage data is available for part of
2009 (April 27, 2009 to the present). Based on this short term data, average tide
heights are 0.4 + 0.2 feet (0.1 + 0.1 meters) (Mean + SD).
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Figure 4-11: Pass Manchac daily stage analysis for 1974 to 2004.
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4222 Sedimentation and Eroson

Sediment quality is defined as the suitability of the habitat for supporting
designated uses, including, but not limited to, benthic fauna and emergent wetland
plants. Storm events, flowing water, and other factors can potentially re-mobilize
sediments.  Aquatic sediments are essential in maintaining the structure
(assemblage of organisms) and function (processes) of aquatic ecosystems.
Sediment quality is important due to the role that sediments play in supporting
community productivity. The productivity of green plants, algae, and bacteria build
on the foundation of food webs upon which higher aquatic organisms depend.
Sediments provide important habitats for epibenthic (live on sediments) and
infaunal (live in sediments) invertebrates and demersal fish, which represent
important food sources for amphibians, reptiles, fish, birds, and mammals. In
addition, many fish and amphibian species utilize sediments at different life cycle
stages for the purposes of spawning, incubation, refuge, and over-wintering (LDEQ,
2005).

Lower Mississippi River
Historic Conditions

Extensive research and data exist on the historic and existing sediment dynamics of
the Lower Mississippi River. Historically, the Lower Mississippi River transported
extremely high sediment loads to the Gulf in association with deltaic processes.
When it was a classical meandering alluvial river that was aggrading its channel
throughout much of its length, the suspended sediment and bed loads of the
Mississippi River have been estimated to have been as high as 270 x 106 m3/hr (353
x 106 yd3/hr) and 130 x 106 m3/yr (170 x 106 yd3/yr), respectively (Kesel et al. 1992).
The Lower Mississippi River has experienced significant changes in sediment
transport dynamics over its more recent history, with a general trend of decreased
sediment transport from historic to present times. Kesel (1988) estimated a 43
percent reduction in sediment loading from historic (prior to 1900) to predam
periods (1930-1952) and a 51 percent decline from predam to postdam periods
(1963-1982). Increased land development along the Mississippi River during the
1800s would have contributed to higher sediment loading, and thus this period may
provide an inappropriate reference time frame for long-term trend analysis (USACE
2000). Consequently, there is uncertainty as to how current sediment loads of the
Lower Mississippi River compare to historic levels.

Existing Conditions

The USGS station at Tarbert Landing, Mississippi, maintains an extended record of
sediment data for the Lower Mississippi River Period of record for daily
measurements extends from 1975 to present. Sediment loading patterns suggest
that daily-suspended sediment loads are above average from January through May
and below average from August through November (USGS 1999, 2009). Based on
water year 2002 through 2008, the average daily measured suspended sediment
load at this location was 334,000 tons/day; the daily measured suspended sediment
load varies from 39,000 to 119,000 tons/day (USGS 2009). The sand to silt ratio of
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suspended sediment is typically 20% sand to 80% silt (USGS 1999). Mashriqui and
Kemp (1996) reported the mean sediment load of the Mississippi River at Tarbert
Landing to be 226 mg/L, of which about 26% was sand, with silts and clays each
contributing between 30% and 40%.

Blind River and Maurepas Swamp
Historic Conditions

Flood events historically delivered sediments, nutrients, and freshwater from the
Mississippi River into Maurepas Swamp. Though the volume and sediment load of
floodwaters is uncertain, what is certain is that sediment delivery was adequate to
offset subsidence and to support the development of an old growth baldcypress-
tupelo forest. Furthermore, it is apparent that the severance of its hydrologic
connectivity with the Mississippi River, in accompaniment of other drainage
alterations, has resulted in reduced sediment delivery and the consequent
subsidence of Maurepas Swamp.

Existing Conditions

Several sampling efforts have been recently conducted to determine sediment loads
in Maurepas Swamp. Examining these, the total suspended solids (TSS)
concentrations collected monthly were similar from April 2000 to June 2001 (mean:
16 mg L1 range: 4 — 101 mg L1) as for April 2002 to May 2002 (mean: 15 mg L-1;
range: 1 — 58 mg L-1) (Day et al. 2001, Day et al. 2004). Furthermore, stations
located around Lake Maurepas exhibited the highest TSS concentrations, which
was likely due to re-suspension of bottom sediments due to high wave energy. The
TSS concentrations were considerably less than those in the Mississippi River
which generally range between 200 and 300 mg L-1.

The Blind River is listed on the 2006 303(d) list of impaired water bodies due to
impairment from excess sediments, extending from its headwaters to its
distribution into Lake Maurepas (LDEQ 2006). In accordance with EPA mandate,
Total Maximum Daily Loads (TMDLs) must be developed for sediments and
nutrients for Blind River by 2011.

4223 Groundwater

Historic Conditions

An overview of the historic condition of groundwater resources in southern
Louisiana is provided by LCA FPEIS (2004), and consistent with 40 CFR Parts
§§1500.4 () and 1502.21, description of this resource is hereby incorporated by
reference. Southern Louisiana historically has had very abundant fresh
groundwater supplies. Saltwater encroachment due to groundwater extraction has
and continues to threaten the viability of groundwater resources nearer the coast.
Three major aquifer systems are present in the coastal areas of Louisiana: the
Southern Hills (Chicot Equivalent), Chicot, and Mississippi River Alluvial aquifer
systems—the former two of which are designated sole source aquifers (EPA, 2008).
The study area lies within the Mississippi River Alluvial aquifer.
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A general description of the aquifer system is provided by the “Mississippi River
Alluvial Aquifer Summary, Baseline Monitoring Program, FY 2005” in Appendix 8
of The Triennial Summary Report for the Water Quality Assessment Division of the
Louisiana Department of Environmental Quality (LDEQ, 2006). The Mississippi
Alluvial Aquifer consists of poorly to moderately well sorted sediment that generally
decreases in size from coarse sand and gravel in lower portions to fine to medium-
grained sand near the top and is confined by layers of silt and clay. Hydraulic
connectivity is maintained with the Mississippi River and its adjacent streams,
which results in groundwater levels that fluctuate with precipitation trends, river
stage, and seasonality. Across the aquifer, water levels are typically within 30 to 40
feet of ground surface with groundwater movement occurring via downgradient
seepage towards rivers and streams. Direct infiltration of precipitation, lateral and
upward movement of water from adjacent and underlying aquifers, and overbank
stream flooding all contribute to aquifer recharge. Natural discharge events include
seepage into the Mississippi River and streams, but stages exceeding groundwater
levels often allow aquifer recharge. Hydraulic conductivity varies between 10 to
530 feet day! (3 to 161 m dayl). The aquifer thickness of the freshwater interval
ranges from 50 to 500 feet (15 to 152 m), and the maximum depths of occurrence of
freshwater range from 20 to 500 feet (6 to 152 m) below sea level.

Existing Conditions

Under the Federal Safe Drinking Water Act, EPA established maximum
contaminant levels (MCLs) for pollutants that may pose a health risk in public
drinking water. An MCL is the highest level of a contaminant that EPA allows in
public drinking water. EPA has defined non-enforceable secondary standards in
taste, odor, or appearance guidelines.

The LDEQ Baseline Monitoring Program determines and monitors the quality of
groundwater in major aquifers statewide as a Clean Water Act activity.
Groundwater wells are sampled every three years for water quality parameters,
inorganics (total metals), nutrients, volatile organic compounds, semi-volatile
organic compounds, pesticides, polychlorinated biphenyls, and field parameters.
Under this program, the sampling of 24 wells in 2005 indicates that the Mississippi
Alluvial aquifer exhibits the poorest water quality characteristics of any of the
fourteen aquifers or aquifer systems monitored (LDEQ, 2006). Analysis supporting
this determination include the presence of methyl-t-butyl ether (MTBE)—a volatile
organic compound with no primary MCL—at one well; the p