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Development Operation and Maintenance of
Navigation Infrastructure”
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 Transitional areas
between terrestrial
and fully aquatic
ecosystems

e Marine or fresh water
Wax Lake Outlet,
L_ouisiana



Ecological Functions

* Indicate relationships between
habitats and species

» VValuation of ecological functions o
— Uniqueness and significance L
— Presence of rare species

— Contribution to biodiversity
— Provision of habitat for wildlife




Ecological Community

o Structure
— Number of species
— Number of individuals
— Slze
— Distribution

* Function - rate of individual
growth (productivity) and
trophic status




Ecological Network

e Supports dynamic processes |t TmT-
occurring at systems scale  EERSSSEEERENT T

e Overarches and connects
many specific wetland sites

o Significance of each site:
— Setting In ecological network
— Position In life cycle of species
— Food web support

— Breeding and maternity
grounds for fauna

— Contribution to climatic =y -4 o
stability, particularly rainfall ===
and temperature Mississippi Flyway, USA




\

c 0y JmJ fURCHO : ;
AT Pt s & . o,
[l f °ci 1oy rh\ AEMIC 913V SICE O] o]"‘ﬁ‘eglJ ANCCHEMIC eJ

| \processes slthat suppontoVerallSHICHiNe
= Manlfestbd( rcr:f/er orrl clgle fiatine

— Greater blodlver3|ty greater fu_nctlonallt
ny 7/ re ; =

e Characterizes need feﬁsesialﬁaiei

and |mplementat|on’ﬂ§ r
— Maintain ecosystem balance

- ¥

— Operational cost minimization -__;."-.;nsf
* Wetland 'value' - judged-in"terms:c
« Establish functions and values wit C|pants




Definitions for HabitatfRegeneration

31.»*

. Restoratmmg_;ye;um firom disgurbed or totally
altered condition to previously existing natural or
altered condition by human| pﬁterventlon

 Enhancement - intenti Alteratlon of existing
wetlands to provide NSthat did not
previously exist an ih | A ensus, increase one
or more values

e Creation - conversion oi‘ persistent non-wetland area
Into wetland through seme activity of man
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Habitat
Regeneration
Costs

* Major costs
— Initial modification
— Level of management
to sustain
o Costs are function of
degree nature
supports change




» Varying user expectations End User

of performance dependin .
on'?ntended e P ° Functional Values

e Ex: Inter-tidal habitat:

— May provide feeding areas
for wading birds

— Different from that for
erosion and flood
protection

e |nternat’l standardization === ——
— Hydrological — natural water control
— Water quality improvement — natural water cleansing
— Bilo-habitat — flora and fauna production
— Soclal/recreational — human dimension
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e Need understanding of:
— food web dynamics and trophic interactions

— physical and chemical processes of structure and
function of the biological community

o Steering parameters should be identified




Regeneration
Best Practices

Estuarine hydrologic
restoration

Focus on replacing lost
or degraded ecological
functions

Habitat diversity In
landscape design

Minimize development
IN regeneration
Derimeter

Use all aspects of
nabitat for wildlife use

Plan at systems scale to
avoid adverse impacts
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Habitat Structure and Functional Processes

DIifCUFterdlUplicaie Iatire exactly.
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|dEnuiy Key actors affectlng
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EX: Correct elevatien;, gradient, Attract
Wave exposure; and particle size communities on
distrisution L OpEM Coast

= Breton Island; Louisiana



Ecological Sustainability

* Project design
— Usually focuses on recreating historical conditions

— Alternatively, may aim to optimize habitat conditions for
as many species as possible, considering land limitations

o Restoration close to original conditions
— Generally raises prospect of ecological success
— Minimizes life cycle cost

e Field investigations of existing conditions
— Reference sites — direct information of what should exist
— Remnant plots — example of what presently exists

— Historical context — indirect information of what once
existed



Ecological
Modeling

Suitability Graph

e Ecosystem model structure
— Hydrology
— Topography
— Weather
e Model results
— EXxisting conditions
— Predicted future conditions
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Percent of total sub-aerial

» Community model zone classified as dune
considerations habitat, Barrier Island VValue
— Flora Assessment Louisiana

— Fauna



Ecological Summary

Ecological function vs. user value?
Find realistic compromise based on sustainability

Quantify functional relationships
— Land and water
— Flora and fauna

Monitor conditions
Adapt as necessary to optimize habitat
Establish and follow best management practices



Chapter 6
Design of Wetlands

Lake Borgne,
Louisiana
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Wetland Nourishment
by Cutterhead Dredge



- * Involve customers, partners,
PrOJeCt and stakeholders

Planni Ng e Characterize hydrology and
landscape

e Select metrics for alternative
plan evaluation

— Environmental
— Economic
— Social

* 4% « Formulate alternative plans
- » Evaluate alternative plans
o ldentify recommended plan

o Develop implementation
plan




Principles for Plannmg Success

Possibly

- ; justifiable
Methodical and consistent S erement if

planning and management Most “significant”

: : benefit
Restoration of sustainable oer unit

functions cost

Site-specific approach that
addresses

— Problems

— Needs

— Opportunities

Rigorous alternative plan
formulation and analysis Eco-Benefit =

D E




Hyd rology
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Birdsfoot Delta of
Mississippi River,
Louisiana

" Hydrology

e Possible scenarios
— Inundation (permanently, regularly, seahally, or never)
— Saturation (permanently, regularly, seasonally, or never)
— Tidally influenced, river fe'd, and/or groundwater fed
— Fresh, intermediate, brackish, or salt water conditions



Hydrology

DP10CIFF. AVI

e \Watershed (catchment) planning Is important
— Considers impacts on systems scale

— Should characterize land uses, activities, and hydrologic
and hydraulic functions of basin

— Strive to minimize extreme peak discharges



Platform, Methods, and Materials

 Morphology - Prevent destabilization of existing
features
e Soil
— Sand, silt, clay
— Locally available/importea
— Solls should be appropriate for plant growth
— Solls should have proper physical, chemical, and
biological parameters for bio-engineered applications
o Other materials imported for:
— Erosion protection
— construction of water control structures, barriers, etc.



Managing Environmental Quality

e Ports, inland navigation, and related industry
— Air/water pollution, unnatural hydrodynamic forces
— Impacts quality of water, soil, and wetlands

e Counter measures:

— Use adaptive management to address ecosystem stress

— Ensure industrial effluent (hydraulic waste loads) meet
water guality standards

— Manage turbidity from wheel wash, dredge operations
— Control pollution: heavy metals, oil, grease, etc.

— Salinity control into freshwater wetlands

— Debris control: windblown/floating

— Biological control of pests and insects

— Invasive exotic species control



Setting Habitat Objectives

Heterogeneity and connectivity critical for fish and
Invertebrate function and propagation

Small/isolated habitat plots limited in function
Restored by reestablishment ofi ecosystem linkages

Creation ofi Interconnecting waterways promotes
habitat functionality and biodiversity



Soclal Considerations and Wetlands

e Ascertain social sensitivity to navigation and related
Industry development

e Owner Interests of wetland
o Population attraction to region of development

o Wetland restoration requires:
— Political will
— Institutional structure
— Effective legal framework
— Public awareness and support
e Encourage public participation

o Joint responsibility for wetlands management
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~|Diversion at Bastian Bay

Generate Plans

o Alternative plan development 2229 Restoramaimtan
— Formulate possible alternatives bort Faarabon o Sandy Point

— Includes no action (iI.e., do-nothing)
o Solicit public Input

— ldentify perceived environmental conditions

— Inquire level of interest/opposition in alternatives

— Galn Iinput on setting screening criteria

— Discuss methods of cost analysis and determination of
environmental outputs



Design Principles
to Support Planning Process

e Control conditions and processes
— Hydrological
— Morphological
— Chemical
— Biological
— Energy

o Create achievable situation to support desired
ecosystem



Design Process Overview

Develop understanding of existing conditions and
related trends

Scope major restoration strategies
Design hydrology, layout, and landscape
Quantify design features

Develop plans and specifications

Perform analysis of needed construction equipment,
labor, and materials

Develop estimated construction costs



_andscape Layout/design Questions

— Nature and/or human use?

— Interests of public and owner site?

— Existing land use?

— EXxisting water management policies?

— Can design be integrated with other plans that may exist?
— Site access?

— Possible to combine navigation and wetland development?
— Prospects of food web support and nature development?
— Create areas for vulnerable migration species?

— Mitigation fisheries, grazing, and agriculture?

— How will loss of existing cultural heritage be prevented?
— Nature research and education of people?

— How to cross-train scientists and engineers?



Technical Design

Technical design measures are generally related to:
— Existing/required physical environmental features

— Existing/desired quality of environment

— EXxisting/targeted diversity of biological community

Condition reshaping should mimic natural shapes
Use natural materials and sustainable work methods
Minimize disturbance/pollution during construction



Design Example — Fifi Island, Louisiana

Rock Capping

and Facing . : w— Initial elevation
Target material elevation after initial of hydraulically-
dewatering and consolidation to encourage W placed dredge slurry
Elev. (ft) el emergent wetland vegetation growth (+2.9 ft NGVD =

MLG NGVD | +3.7 ft MLG)

+6.0
+6.0 +50
+5.0 +4.0
+4.0 430
30 420
+2.0 +1.0
+1.0 0.0
00 -10
-10 20 ——
20 30 ——
-3.0

Note: Add 0.8 ft

to NGVD Scour Apron and Tube:
readings to get o 38-ft wide from Geotube Back Dike:

MLG. anchor tube to inside  8-ft height x 26-ft width
edge under geotube and 60-ft circumference
Existing  5-ft circumference » Hydraulically filled using

Earthen
back dike

water anchor tube channel maintenance
bottom materials



Examine Initial Set of Plans

e Analyze study alternatives
— Assemble sustainable measures for each alternative
— Perform engineering and design of each measure
— Model short- and long-term effects
— Refine layout of measures and designs

e Screen alternatives

— Develop and execute multi-criteria analysis
o Capture diversity of interests held by users
» Assign weighing factors for various interests

— Advance top ranked alternatives in more detailed analyses



Study Top Alternatives in Detall

o Optimize top alternatives, considering
— Legislation (compliance with laws, policy, and guidance)
— Ecosystem sustainability
— Navigation needs
— Soclal requirements (agricultural, recreational etc.)

— Environmental quality (perception of living environment,
landscape, biodiversity, and habitat)

— Practical project execution logistics
— Property (ownership considerations)
— Economy (cost relative to benefits)

* |dentify recommended alternative



Project Implementation Plan

Data and design conditions

Background, goals and objectives, success criteria, and type
of restoration

Design (hydrology, layout, landscape)

Permits and licenses

Site ownership and maintenance

Construction plans and specifications

Project construction schedule

Environmental work windows

— Tidal variations, seasonal variations

— Disturbance of breeding/wading of birds

— Vegetative planting timing for growing season



Recreational Planning

Observation spaces/equipment
Footpaths

Visitor’s center

Tours

Protection against tourist erosion or
vandalism

Restricted public access to sensitive areas



Project Execution

Engage those involved

— Refine goals

— Shape project

Results monitoring

Benchmark actual success level against goals
Reach goals using adaptive management

Ildentify and follow best practices in land
management



Construction and O&M
Planning Considerations

Management organization plan

Lines ofi communication (internal/external)
Scheduling, budgeting, and funding

— Construction

— Monitoring

— Operations and maintenance

Quality Assurance

Elements of the “as-built” plan

Operations and maintenance details
Evolution In criteria for maintenance plan



Adaptive Management

Succession of wetland sites Is difficult to predict
Unexpected conditions can arise during construction
Maintain flexibility in design

Work with nature’s response to implementation

Consider potential needs for augmentation during
and after construction

— ldentify and prioritize problems

— Systematically take action

— Evaluate results

— Refine features and operations




Wetlands Design Summary

Plan

Design

Construct

Operate

Monitor

Maintain
Assemble/follow best

Sabine National Wildlife

: Refuge Wetland Creation,
practices Louisiana, USA
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Breton Island - 1995
Pre-Hurricane Georges
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Breton Island Restoration in Connection with
MRGO Channel Maintenance Dredging
October 2001

Dradged rnaierials placad to +3 fi MIEG i glofigie
soUtn In nodes spaced aggut 2 OO falgart clone Ikl
rirn and out aporo, 100 verds iron exisiiel S
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Breton Island

October 2002

Post 2001 Placement and
Post Isidore and Lili Storms

(Sep Oct 2002)
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Breton
Island
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Sound 77

South  / Gulf of
Mexico

LT 25 Gage =
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Navigation C
River Food Control
Hurricane Flood Control
Environmental Enhancement
Wetlands Restoration

Support for Others
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