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US Army Corps of Engineers
Environmental Mission, Goals & Operating Principles

= Goal: focus on ecosystem structure and processes,
sustainable management

= Objective: contribute to National Ecosystem Restoration
(NER)

» NER outputs: increases in the net quantity/quality of
desired ecosystem resources

= Ecosystem Restoration Approach: protect or restore
ecosystem structure and functions associated with hydro
regime

= Partnerships
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Environmental Operating Principles

= Foster sustainability as a way of life throughout the organization.

= Proactively consider environmental consequences of all Corps activities
and act accordingly.

= Create mutually supporting economic and environmentally sustainable
solutions.

= Continue to meet our corporate responsibility and accountability under
the law for activities undertaken by the Corps, which may impact human
and natural environments.

= Consider the environment in employing a risk management and systems
approach throughout the life cycles of projects and programs.

= |everage scientific, economic and social knowledge to understand the
environmental context and effects of Corps actions in a collaborative
manner.

= Employ an open, transparent process that respects views of individuals
and groups interested in Corps activities.
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Select Restoration (and other) Laws

= National Environmental Policy Act 1969
= WRDA 1986 — Section 103 (cost-share)
= WRDA 1990 — Environmental Protection
= Continuing Authorities Program (CAP)
» WRDA 1986 — Section 1135
» WRDA 1992 — Section 204
» WRDA 1996 — Section 206
= WRDA 2007 — Section 2039 / Section 2036 (AM&M)
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The Problem: Coastal Land Loss

1932 — 2010: -1.1 million acres
Ave rate of loss (1985-2010) = -10,600 acres/year

2010 — 2060: estimated -1.35 to -2.99 million acres




Mississippi Delta Plain

Environmental Manager — Know the “Real” Ground Rules
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Pre-Katrina: Selected Restoration Efforts
Pre-1980s

= Caernarvon Freshwater Diversion authorizations 1965, 1974, 1986

= Davis Pond Freshwater Diversion authorizations 1928, 1965, 1986,
1996

1990s

= 1990 CWPPRA Program first Federal statutory mandate for
restoration of Louisiana’s coastal wetlands

= 1991 Caernarvon Freshwater Diversion begins operation (see later
slide)

= 1998 Coast 2050 Plan published (basis for LCA Study)
= 1999 Breton Island restoration
= Section 206 (1996 WRDA) - Aquatic Ecosystems.
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Pre-Katrina Selected Restoration Efforts

2000’s

= 2002 Davis Pond Diversion begins operation

= 2003 West Bay Sediment Diversion (50,000 cfs)

= 2003 LCA Comprehensive Ecosystem Restoration Plan

= 2005 LCA Near-Term Ecosystem Restoration Plan Final
Report

2005 Katrina (August) and Rita (September)
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Post-Katrina Restoration Efforts

= WRDA 2007 Section 7003 authorizes 2005 LCA Plan

= 2011 LCA 6 projects feasibility completed move to PED
= 2012 MRGO Ecosystem Restoration Study completed
= 2012 LCA BBBS feasibility completed move to PED

= 2012 start LCA Mississippi River Hydrodynamic and Delta
Management, 15t large scale, long term study

= 2016 Southwest Coastal Louisiana Final Integrated Report
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Hurricane Katrina
and Others

Hurricane Cindy (July 2005)
Hurricane Dennis (July 2005)
Hurricane Katrina (August 2005)
Hurricane Rita (September 2005)
Hurricane Gustav (August 2008)
Hurricane lke (September 2008)

Hurricane Isaac (August 2012)
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= USGS

schence for a changing warkd

Land Area Change in Coastal Louisiana After the 2005 Hurricanes: Overview

05 Land
H05 Watar

Fastiands: Agricultural, developed, and upland areas surroundad by levees that are generally considered non-wetlands (LOSR, 2002)
and that ar axcleded from calculations of net land area change.

)04 to 2005 New Water Areas (Decreased Land Areas]”. includes flooded marsh, shearad marsh, erodad marsh,
and scoured marsh.

2004 to 2005 New Land Argas”. Includes wrack, comprassad marsh, and agquatic vegetation that is possibly misclassified. Thasa
araas ara includad in calculations of net kand area change.

2005 Flooded Bumed Marsh Areas: Basad onimagery raview of areas classifiad as bumed marsh within 2 month to a fow waoks of
Hurricans Rita’s landfall
2005 Flooded Agricultural and Developed Areas: Based on imagery roview of now wator areas occurring within the “othar land”™ class
of Chabrack and Linscombe's marsh community types (unpub. data, 2001). -

— Basin Boundary: These boundaries include the shared araa between tha hydrologic basins defined by CWPPRA (1992 and the boundary e Pontchartrain Basin
of the LCA study [Barras and others, 2003). ; Mg

— Hurricane Track

"Detz wera fltemd to dapict arsas of loss end gein greetsr than 17 ecres {11 ba) in siza o ranove backgrousd noss ond toincreess cosfidence in the Sopicted trends.
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U.5. Department of the Interior
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Pre-Katrina: Beneficial Use of Dredged Material

NEW ORLEANS DISTRICT
Major Navigation Channels

Mississippi River S
: 2 Deep Draft
i Crossings et

Beneficial Use Sites




Beneficial Use of Dredged Material

(* Marsh Habitat

Navigation Channel

Houma Navigation Canal

(Wine Island)

Barataria Bay Waterway

(Grand Terre)

Barataria Bay Waterway

(Grand Terre)

Barataria Bay Waterway

(Dupre Cut)
Calcasieu River
(Brown Lake)

Calcasieu River
(SNWR)

Calcasieu River
(SNWR)

Calcasieu River
(SNWR)
MR-GO

(Mile 14-12)

MR-GO
‘ (Breton Island)
MR-GO

C (Mile 14-12)

Year

1991

1996

1999

1999

1999

1993

1996

1999

1999

1999

2003

Authority
1135
204
204
204
204
1135
204
204
204
204

204

Marsh/ Barrier
Island Acreage

18.7**

86**

94*

70*

132*

340*

360*

230*

50*

125**

40*

** Barrier Island Habitat)

Cubic Yards
Discharge

600,000

666,258

620,000

580,000

1,960,639

1,840,243

1,291,236

1,394,000

1,600,000

1,101,000

1,513,221

Total
Cost

$400,000

$1,133,000

$100,000

$78,000

$1,064,000

$259,852
$537,000
$806,000
$353,000
$175,000

$580,000

W




1915 President Roosevelt

1993 Breton Island Breton Island

Wilderness Pre '

1999 Breton Island

-

noAn ¢ Hurricane George:
v GOES-8 Z2KM Resolution
“Channel 4 Enhanced IR

A - Sep. 28, 1998 0915 UTC
.‘”I |




cubic feet per second

= 1 cubic foot per second (cfs) = 7.5 gallons per second

= Average refrigerator = 25 cubic feet |4
1000 cfs = 40 refrigerators per second =Ll
= 8000 cfs = 320 refrigerators per second
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Caernarvon Diversion
(1991)
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= Delacroix, Louisiana
g Comparison of Marsh Shears Before and After Hurricanes Katrina and Rita

science for a changing world (Landsat 5 Thematic Mapper Satellite Imagery)

November 7, 2004 October 25, 2005

- b.‘wﬁa\. 2“:.

= M\‘L\ hia 17 8
== ==« Shear Impact Zone Image Source:
Data Series 281 Landsat b Thematic Mapper Satellite
] Imagery is provided by the USGS Center for
Earth Resources Observation and Science.
Department of the Interior & Bands 4 (near-ir), 5 (mid-ir), and 3 (visible

us. A
U.S. Geological Survey red) are displayed.




Davis Pond
Freshwater
Diversion
(2002)

ferrebonne Bay

Lake Borgne

N

Ls

Breton Sound

Crulf of Mexico
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CWPPRA

Coastal Wetlands Planning, Protection and Restoration Act
Construction Status

CWPPRA Projects:

- Project is Constructed
2010 Landsat TM Mosaic

- Project is in Engineering and Design R T T, e

Data accurate as of June 15, 2016




Protect Shoreline
Keep shoreline in place in critical areas

Maintain Shoreline Integrity
Let shore rollback, but prevent
interior marsh erasion

Maintain Sabine River Iniluwﬂ

Maintain Atchafalaya Mudstream
ontinue shoreline accretion
along Chenler Plain,

Improve Hydrology/Drainage
Lower water levels in swamps. Allow
mare natural flow of water. Provide
flood protection if necessary.

Reduce Sedimentation in Cote .
Blanche Bays and Vermilion Bay
and Maintain as Brackish

Coast 2050 Ecosystem Strategies

Lower Water Levels
Modify flow patterns to tidal marshes
to the sauth

Move Fresh Water South into

Tidal Marshes

Move Atchafalaya waters into lidal marshes.
In Chenier Plain, use water from lakes

to freshen southern brackish marshes.

Beneficial Use of Dredged
Material or Dedicated Dredging |
Create marsh in various sites along the coast,

Maximize Land Building in
Atchafalaya Delta

Separate navigation from deita.
Train lobe toward Four League Bay,

Maintain Land Bridges ‘
Preserve the three land bridges

1o prevent marine forces from moving

inland and arge lakes from joining

ey

Coast 2050 Plan (1998)

Small Diversions from Mississippi Eﬂijk
River (<5.000 cfs)

Allow fiver watar and nutrients to nourish
swamps and marshes. Flood protection where
needed. Provide outfall management

Optimize Atchafalaya Flow

to West and East s I
Use Afchafalaya sediments and nuirients to
preserve marshes.

Conveyance Channel from

Mississippi River to Build Deitﬁ
Build marsh and nourish adjacent wetlands

in area of highest land foss.

Restore/maintain Barrier Islands,
Headlands, Shorelands ___/
se most cost-effective mearis

to protect these first lines of
delense from storms.

Solve the Mississippi River

Gulf Outlet Problem L

Close MRGO when deep-draft container facilities
are available on river. Ininterim. stabilize north
bank. purchase oyster leases, create marsh in
southern lohes of Lake Borgne

Delta-building Diversions from 'Eﬁ
Mississippi River (15,000-100,000 cfs)

Build marsh and nourish adiacent marsh.
Address oyster issues.

Multi-purpose Control of
Navigation Channels

Pravent saline waters from continuing
to damage marshes to north

Retain fresh water.

Prevent Loss of Sediments
into the Deep Gulf & ="
Separate navigalion from rivering processes, Build
sediment irap and pump oul to create marsh
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West Bay iy, (8 2082

Wetland Creation oy a3

2009, 2014, & future | Y U
(adaptive mgt & monitoring) & |

Imagery Date: 10/29/2012 29°11'41.64" N 89°18'20.




MRGO Ecosystem Restoration (2012)

= . ST. TAMMANY. HANCOCK 0 3
EM3o g 'PARISH COUNTY (MS) Miles

MISSISSIPPI
LAKE SOUND
PONTCHARTRAIN

ORLEANS
PARISH

o

LAKE BS1
BORGNE

Procior Point

C M2 . LS1

Shoreline Protection

Oyster Reef Restoration |

MRGO Protection
| Marsh Creation &
_ Marsh Nourishment 5{2
- Marsh Restoration -g LAKE
LERY

Ridge Restoration
- Swamp Nourishment

- Swamp Restoration

‘P,"'Eﬂ

0




2005 LCA Plan

Critical restoration features:
1) Mississippi River Gulf Outlet Canal (MRGO) envircnmental restoration
2) Small Diversion at Hope Canal
3) Barataria Basin Barrier Shoreline Restoration
4) Small Bayou Lafourche reintroduction
5) Medium diversion at Myrtle Grove with dedicated dredging
6) Multipurpose operation of the Houma Navigation Lock
7) Terrebonne Basin Barrier Shoreline Restoration
8) Convey Atchafalaya River water to northern Terrebonne marshes
9) Small Diversion at Convent/Blind River
10) Amite River Diversion Canal Modification
11) Medium Diversion at White Ditch
12) Gulf Shoreline at Point Au Fer Island
13) Land bridge between Caillou Lake and the Gulf of Mexico
14) Modification to the Caernarvon diversion
15) Modification to Davis Pond diversion

Louisiana Coastal Area Ecosystem Restoration
WRDA 2007 Title VII

[ % /
'\Louisiana 7L\
I b

Baton
Rouge
¢
A =z
© T,
g Lake %, %y
= 5 o
Y Charles Lafayette % % Lake
@ Pontchartrain
(]
%
q ®
- Chandeleur
Sabine asieu . Sound
Lake ake ‘:0
R
; RS IR
Whits Vermilion T2 '0? & ‘Q‘fv by NS b,
Lake Pevee %% RN 11 KXRXXXXD
Bay ot IR
20, o SN .“?’T.\‘\"..’..“‘."‘
2 90300000 "0 te %0 te 20 ¥
Atchafala 3 :,:’0.0.‘ :.:.:’ K554 ‘
o RS
Waterways with the potential for the beneficial 3 0.0, 0.0
NV : PRRRK
use of dredged material Q o o%Y sippi River
N/ Mississippi River Gulf Outlet Canal @ Bay .0:“ Delta
NFreshwater and/or sediment diversion © e -

m Freshwater influence
- Barrier island and shoreline restoration
- Examples of potential beneficial use of dredged material site

Louisiana coastal area

Critical features 1-5 contingently authorized
Critical features 6-15 conditionally authorized



WRDA 2007 Authorized LCA Program Components

= Sec. 7006(c)(1) — LCA 5 near-term projects conditionally authorized
for construction.

= Sec. 7006(e)(1) — LCA 4 additional projects contingently authorized,
subject to feasibility studies.

= Sec. 7006(e)(3) — LCA 6 addition projects contingently authorized,
subject to Chief of Engineers Report.
= Four (4) other program elements
» Sec. 7002 -Comprehensive Plan

» Sec. 7005 -Modifications to Existing Projects (Mod to Davis Pond; Mod
to Caernarvon)

» Sec. 7006(b)(1) -Demonstrations Projects
» Sec. 7006(d) -Beneficial Use of Dredged Material (BUDMAT)

= Sec. 7002 Investigations of other large scale concepts.
*Total LCA Ecosystem Restoration $1,996,500,000
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New Orleans District Coastal Restoration Scorecard As of 12 Feb 2016

LCA 5 — LCA 4
Feasibility - = N\
I CQ”".‘P'et‘fjd iy 12. Mod to State formally requested
1. Barataria BBS Chief’s Report initiated PED Caernarvon, FCSA 5 Jun 2009 suspension of study on 16
22 June 2012 13. Mod to Davis October 2012
Pond y
/ State submitted \ 4 . )
permit request to 14. Point Au Fer, State formally requested
construct a 75,000 15. Cal_“OU FCSA 5 Jun 2009 suspension of study on 16
CFS diversion — Landbridge October 2012
permit request under N )
2. Myrtle Grove FCSA 19 May 2010 o IEEEEEEEE——
feasibility study being
brought to orderly Other LCA Components ”
shutdown due to lack State unwilling to
of required State Science and O;-dlejrltyl Sggidlci\r’:ln execute PPAI State
cost-share funding Technology d \r/1 w/ MG developed The Water
\ / accorcdance Institute of the Gulf
Walsh letter
J

for various BUDMAT

Material February 2010 _
project

Beneficial Use ] ; .
of Dredged Director’s Report Construction Funds

)

(6 Amite River DC,

7. Atchafalaya
8. Houma Nav Lock
9. Terrebonne BBS

\10 White's Ditch

( State formally

. requested
Design Agreement suspension 20 Aug
9 Dec 2011 2012: PED

interest in pursuing

Projects Plan for ASA (CW) :
Demo Projects

J suspended J approval

:l::

MVN developing ~ State has been
Demonstration Implementation inconsistent in their

4 )

State formally e R eas
requested ISS River ongoing
suspension 20 | ,\I;llydro/DeItat TSP 26 Apr 2016 9 Sep 16" Ct
Aug 2012; PED anagemen for DM scheduled for
suspended DlNGZSﬂ}R@NG®
\_ Yy, ,

11. Convent/Blind
River

Design Agreement

> Bayou Feasibility Study not | ]

Lafourche, easiplility Stuay no .
4. Hope Canal, initiated under LCA at tSfcjteLEerumg (" )
5. MRGO (LCA) State’s request SR S [ - Currently Executing




LCA Update

= May 25, 2016 Letter LA State signed crediting project partnership
agreements seeking credit for design & construction of:

>

>
>
|

Terrebonne Basin Barrier Shoreline Restoration (Whiskey Island)
Barataria Basin Barrier Shoreline (Caminada Headland & Shell Island)
Amite River Diversion Canal Modification

Small Bayou Lafourche Reintroduction

= State requests utilize credit granted for above in order to implement
following:

>

V ¥ e Y

Terrebonne Basin Barrier Shoreline

Barataria Basin Barrier Shoreline (Back Barrier Marsh Creation)
Beneficial Use of Dredged Material

Small Diversion at Convent/Blind River

Southwest Coastal Louisiana

®
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Southwest Coastal Louisiana (2016)

= Study Area: 4,700 square mile (3,000,800 acres)

= NED Plan had nonstructural risk reduction for about
4000 structures

* NER Plan: 49 ER measures address critical land loss
and ecosystem degradation, stabilize the wetland
perimeter geomorphology

= Restore net total 15,448 acres
» 9 marsh restoration: net total 7,900 acres
» 5 shoreline protection: net total 6,135 acres
» 35 chenier reforestation: 1,413 acres live oak and hackberry

* Includes protection of 335 acres of designated critical wintering
habitat threatened piping plover / rufus red knot
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Southwest Coastal Louisiana

i Southﬂwest alFeasibility Study Measures
' alcia! isnﬂ.lu Sabme E};}a‘]j]a[ﬁ}j}} Recam{mended ﬂE]]J

Measure |D/SWCLA Measure Name
" 12ac Marsh l.‘.nlatlun at Mud l.uhl

124d Marsh ll.‘.wntiun at Mud Lake .

" 3a1) Beneficial Use of Dredged Material from Calcasieu Ship Channel
3c1 B.norlcial Use of Dredged Mattrlal from caltaﬂil'u 8hlp t:hanntl
416 l:lwruw Rldg“- Grand Chwllor Ridge

S“}t Restore .Illh 'UCH Rl_ﬂﬂ‘

510b Rmtnra l-ln::llhony Ridg‘e

51“ RH!BI‘. Front Ridge

5a Hnll,r n-al:h Shoreline 5lxblllzatlon

-

1} s Bankiine/Shoreline Stabilization

] - Ridge Restoration
‘f i | Map Scale 1:400,000 I rtacsh Creation A
= i — i I ] 3 Q EKI 4 ™ I cCalcasicu-Sabine Basin N Coastal Protection and Restoraton Authority of Lousians
A r 3 1 S 2 s
t e L ’ Southwest Coastal Study Boundary 1M 2008 Digkal Drthomageny Quarier Duadrangle:

- ] 3 0 [ Map Date: Octotier 01, 2015

| Parish Boundaries

File path: 12016040012



Southwest Coastal Louisiana

Southwest Coastal;lfouisianalFeasibility, Study/Measures
MermentauITeche-Vermlllon NER Recommendd Plan

. IBERIA
Teche-Vermilion Aasin

Measure_ID SWCLA Moasure Name
127c3 Marsh Creation at East Pecan Island pumn e S —'\
16b Fortify Spoil Banks of GIWW & Freshwater Bayou
306a1 Rainey Marsh Restoration - Southwest Portion (Christian Marsh)
418 Chenier Ridges: Grand Chenier Ridge

4Ta1 Marsh Restoration Using Dredged Material South of Highway B2

47a2 Marsh Restoration Using Dredged Material South of Highway 82 — Bankline/Shoreline Stabilization -

47c1 Marsh Restoration Using Dredged Material South of Highway 82 - . ) S %

508¢ Restore Bill Ridge fdge Remorcon ~

508d Chenier Ridges: Cheniere au Tigre B arsh Creation Map Scals 1:475,000 i

510d Restore Front Ridge | _ IMermentau and Teche-Vermilion Basins 5 25 0 S *& Sowrce
6b1 Gulf Shoreline Restoration: Calcasieu River to Freshwater Bayou - o s N Coastal Protection and Restorstion Authority of Louisians
6b2 Gulf Shoreline Restoration: Calcasieu River to Freshwater Bayou L ... | Southwest Coastal Study Boundary 5 25 0 5 1M 2008 Digitsl Orthoimagery Quansr gu,;z:::z

Map Date: Aprd 25, 2014

6b3 Gulf Shoreline Restoration: Calcasieu River to Freshwater Bayou . | Parish Boundaries O |
e Flla path: #20 140401 BS/




Proposed Project Area

Mississippi River
Hydrodynamic
and Delta BT
Management i, E
Study S RN |

(ongoing)
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inyille n /B
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Caernarvon Freshwater Diversion
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LAND CHANGE BY YEAR 2070
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The Future - 2060

= USGS (2013):

Our findings suggest that despite the efficacy of restoration projects in
mitigating losses in certain areas, net loss of wetlands in coastal Louisiana
IS likely to continue. Model results suggest certain areas may eventually be
lost regardless of proposed restoration investment, and, as such, other
technigues and strategies of adaptation may have to be utilized in these

areas.




Future

= FY1991 $9.4 billion budget
» Ecosystem restoration: $1 billion

= FY2017 (proposed): $4.6 billion requested
» Ecosystem Restoration: $374 million

HOW CAN YOU MAKE A PROPOSAL?

WRRDA 2014 Section 7001: Proposals for Future Water
Resources Development projects:

http://www.wrrda7001proposals.us/

William Klein

504-862-2540
.E/A:i william.p.klein.jr@usace.army.mil ®
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