Sustainable Ecosystem Manhagement
in the Chesapeake Bay and
Mississippi Delta (USA)
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Ecosystem-Based Management

An integrated approach to management that considers the
entire ecosystem, including humans. The goal is to maintain an
ecosystem in a healthy, productive and resilient condition so
that it can provide the services humans want and need. It:

* is place-based in focusing on a specific
ecosystem and the range of activities
affecting it;

NATIONAL OCEAN POLICY
IMPLEMENTATION PLAN

e explicitly accounts for the
interconnectedness among systems, such
as between air, land and sea; and

* integrates ecological, social, economic and
institutional perspectives, recognizing their
strong interdependences.

National Ocean Council



Key Elements of Ecosystem-Based
Management

v’ Integration
" Intergovernmental
* Intermedium (air, land, water)
= Ecosystemic
" Intersectoral
" Inderdisciplinary
v’ Sustainability
v’ Precaution

v’ Adaptation

Boesch, D.F. 2006. Ecological Engineering 26:6-26.
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Most Important U.S. Ports

USS billion annual cargo ,
Mean tidal range

LA/Long Beach 1.1m
% Houston 0.4m
%_ New York 1.6m
2 = New Orleans 0.3m
é Seattle 2.4 m
= Savannah 24 m
= San Francisco 1.4 m
E Charleston 1.5m
8;3_ — Norfolk 0.9 m
g ==  Baltimore 0.3 m
9 | |
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Chesapeake Bay and Catchment
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Maximum depth
Average depth
Total shoreline
Volume
Catchment area
Freshwater inflow
Length

Age

Tributaries

53 m
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7,400 km

6.8 x 107 m3
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Estuarine Processes for Chesarp

Lateral Front / Pycnocline

/] Hydraulic Control
River Plumes % 4 —) = =) ... J

G

Convergence Eddy

-

Roman et al. 2005.‘Limnol. Oceanogr\ 50




Chesapeake 2000 Agreement

Living Resource Protection and Restoration
— Increase oysters 10 fold, multi-species management

Vital Habitat Protection and Restoration

— Restore historic abundance of submerged vegetation; restore 10,000 ha
wetlands; forests; streams

Water Quality Protection and Restoration

— Reduce nutrient and sediment loadings to level needed to protect aquatic
living resources

Sound Land Use

— Land conservation; reduce harmful sprawl

Stewardship and Community Engagement
— Education, community engagement, government by example

www.chesapeakebay.net



Reduction of Nitrogen Loads
Measured & Model Estimates

Nitrogen Loads to the Bay by Source*

*Loads simulated using 5.3.2 version of Watershed Model and wastewater discharge data reported by
Bay jurisdictions. Updated 11/14/2011.
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1l Agriculture 1}y Urban Runoff !, Wastewater + Combined Sewer

|, Septic Forest + Non-Tidal Water Overflow

Atmospheric Deposition to Atmospheric Deposition Atmospheric Deposition to Tidal

Watershed (to be reduced under Water
Clean Alr Act)

www.chesapeakebay.net



Requirements for Adaptive Management

Improved
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Adaptive 3 .

Evalvation  Management

Bnd - Cycle

Monitoring 5 .

management objectives that are
regularly revisited and accordingly
revised

a model or models of the managed
system

monitoring and evaluation of outcomes

mechanisms for incorporating what is
learned into models guiding future
decisions

a collaborative process for stakeholder
participation and learning



Maryland’s BayStat Program

Governor Martin O’'Malley:
erstwhile Irish rock band performer
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Smart, Green ¢ Growing

Current Health

Causes of the
Problems

Solutions

Eyes on the Bay

Get Involved

Watershed

Implementation
Plan

How to Navigate Site

A Message from the
Governor

Executive Order

Fact Sheet

News

FREE Email Newsletter

PARTICIPANTS

* Office of the Govemor

Maryland.gov | Phone Directory | State Agencies | Online Services

BAYSTAT

Healtl‘g’?;‘

CBF - The Truth about the "Tax on Rain"

A“taxon rain?” Try: “investments in local health and jobs.” Local governments across Maryland are
voting to create new stormwater pollution control fees, as required by a 2012 state law and EPA
pollution limits for the Chesapeake Bay. Baltimore and Anne Arundel counties approved fees
yesterday. Learn more...

Maryland Stormwater Symposium

A discussion with elected officials and public works and planning staff from Maryland counties and
Baltimore City to discuss innovative and cost-effective practices to manage stormwater runoff as part
of the cooperative effort to restore the Chesapeake Bay and our local waterways. Learn more...

Reclaim the Chesapeake
Bay Public Awareness Campaign

RECLAIM THE BAY

http://www.baystat.maryland.gov
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BAYSTAT

Governor Martin 0'Malley 5
Lt. Governor Anthony G. Brown j ’

=

CHESAPEAKE

Governor Martin O'Malley

video transcript

BayStat in the News

CBF - The Truth about the "Tax on
Rain" - Bay Daily 4/16/13

Maryland hosts stormwater runoff
meeting for officials - The Reporter
3/4/13

City moving on stormwater fee - Water
World 3/3/13

Save the river, save the bay - The
Evening Sun 3/2/13

Pesticide reporting protects public -
Gazette.Net 3/1/13
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Implementation of Total Maximum
Daily Loads by Catchment

TMDL
implementation Example
actions
Upgrading plants’ technolo
Upgrade wastewater P8 EP : 8y
to enhanced nutrient removal
treatment plants ) E
will remove more nutrients
(wwTps) :
from wwTp discharges
Green roofs reduce heating
Install green :
: and cooling costs and also
infrastructure
stormwater runoff.
New technologies allow
. bacteria to break down
Retrofit septic systems

organic material and convert
nitrogen to harmless gas.

Poultry and livestock waste
structures prevent waste from
running into local streams

Additional controls on
animal operations

Water control structures,
wetland restoration,

and increased nutrient
management plan compliance
decreases nutrient runoff

Riparian buffers

Additional controls on
crop agricultural

Larger riparian buffers with
infiltration practices along
waterfront developments will
help to filter pollutants and
reduce runoff.

New development
rules




Poplar Island
“Beneficial Use” of Dredged Material

1994 | Recent

Coechepledand

South Certral
Poplar [sland

Meddle
Poplas Island




Sediment Behind Dams
Smoking Time Bomb?

‘Conowingo:Dam, Susguehanna River
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Mississippi Delta Ecosystems

Large river built
extensive wetlands
built over a few 1000
years, but rapidly
Tt ver changing in 100
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Dramatic Land Loss in 20" Century

‘Slidell
Lake Q RS

Pontchartrain

eab S
New Orledns" -
o

Terrebonne

Bay

Land Loss 1932 to 2000
@ Land Gain 1932 to 2000
-Projected Land Loss 2000 to 2050
Projected Land Gain 2000 to 2050




Land built by Mississippi River (km?2)

Historical Context
Rapid reverse of 6000 year process

Industrial Revolution

20000
Renaissance
15000 Dark Ages begin
Rome founded
~ - 2
10000 26 km4/yr.
Pyramids +3.2 km2/yr
5000
Written language
0 . . : . . |
-7000 -6000 -5000 -4000 -3000 -2000 -1000 0 1000

Years from present



Barrier
Island
Degradation

Salt Water
Intrusion

Causes of Wetland Loss
Many and Interactive

Major Causes
Of Wetland Loss

Canals

Oil & Gas
Development

Subsidence

Sea Level
Rise

Sediment
Reduction




Coastal Wetlands and Sea Level Rise

Low Sediment Supply

Depends on:
e relative sea-level rise
e tidal hydrology

Elevation Change

Submergence and

e sediment supply o accelarating

coastal land loss

Subsidence

Relative Sea-Level Rise

High Sediment Supply

Elevation Change

Relative Sea-Level Rise

Relative sea level rise in Louisiana 4 to >10 mm yr-’



Decline of Suspended Sediment

in Mississippi River




Coastal Louisiana Restoration Measures

FRESHWATER DIVERSION IN

_ THE MISSISSIPPI DELTA ° R|Ver dlvers|ons
 Marsh creation

* Barrier restoration &
shoreline protection

* Hydrologic restoration







Hurricane Katrina Brought Attention to
Hurricane Protection & Role of Wetlands

New Orleans area

Louisiana wetlands




Integration

e Flood protection

. v
A New Frafmework for Planning the ] .
Future of Coastal Louisiana after ° Nav|gat|on

the Hurricanes of ‘2’005
? - ® Coastal ecosystem restoration

5 /

) e Energy & other infrastructure

Y Working Group for Post-Hurricane
Planning fof the Louisiana Coast

January 26, 2006 /

]

ian.umces.edu/pdfs/ian_report_333.pdf

Calcasieu permentar e N - oGy L, e .
Freshwater Outlet o : Baptiste Collette
Bayou R AT ,

Tiger
Pass

South Pass
Southwest Pass




Structural
Protection

2012 Louisiana Coastal Master Plan

Lake
Ponlchantrain

P
e ————

Oyster
Barrier Reef

Marsh
Creation

Sediment
Diversion |



River Sediment Diversions

Lake Salvador

Barataria Bay

Area ofPotential Land Building

f Additidhal Benefits
gﬁnctl nel Location _.

» Affect larger areas, take time, but are sustainable.
* Expensive and create fishing and shipping user conflicts.




Proposed Lower River Diversions

_Bayou Lafourche Diversion
1,000 cfs maximum

7 West Maurepas Diversion
* 5,000 cfs maximum

Central Wetland Diversion

5,000 cfs maximum

Upper-Breton Diversion

“ 250,000 cfs maximum

Mid-Breton Diversion

........ 5,000 cfs maximum

......... .Lower Breton Diversion
£ 50,000 cfs maximum
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Atchafalaya River Diversion 7 e
150,000 cfs maximum ¢ 50,000 / 250,000 cfs maximum

Increased Atchfalaya Flow Lower Barataria Diversion .-
20,000 cfs maximum 50,000 cfs maximum

Southwest Pass
Main shipping entrance to the river



An Opportunity Out of A Tragedy

: L7 o’
.

Vacondo well

Deepwater Horizon
explosion April 20, 2010




Oil Spill Commission

www.oilspillcommission.gov




RESTORE Act

Money to states
based on ol
leak impacts

Money for restora-
tion and protection
projects to be
determined by a
‘Restoration
Council’

- Long-term
monitoring of
Gulf fisheries

2.5%

30%

/

30%

Money for ¥
research centers
in each of the
five Gulf states

Money for the

2.5% five Gulf states
for individual
states’ projects
Source: Environmental  t0 be divided
Law Institute equally

Eligible activities for funds /
provided to the States

9.

Coastal restoration

Mitigation of damage to natural
resources

Implementation of coastal
management plans

Promotion of tourism
Promotion of Gulf seafood

Education regarding natural
resources

Planning assistance

Workforce development & job
creation

Improvements to state parks

10. Infrastructure projects

11. Coastal flood protection

12. Administrative costs




Thank you for your intere

Don-BGesch
a“boesch@umces.edu
www.umeces.edu/people/president




