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Purposes of Environmental Monitoring
Permit compliance

Source quantification

Public and occupational safety

Remediation

Resource management

Project design and risk assessment

Environmental status and trend assessment

Ecosystem restoration



Accurate Measurements Are
Critical in This Changing World

Concentration of CO Latest CO, reading
o July 26,2018 407.96 ppi
has grOWﬂ by 46 A) since Carbon dioxide concentration at Mauna Loa Observatory
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The Keeling Curve, Scripps Institution of Oceanography



Degrees C anomaly, 1979-2000 baseline
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Even a Little Thing Like Temperature

Climate models range & mean

Temperature datasets

— NASA GISTEMP
— Cowtan and Way
— Multimodel Average

— Berkeley Earth

Global Mean Temperature
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>0.8°C warming since
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Varies with climate
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Nino-Southern
Oscillation

2016 was warmest
year on record, 2017
second warmest



Sea Level Anomaly (mm)

Sea-Level Rise: Tide Gauges to Satellites

200

150

2

n
o]

Global Mean Sea Level Change
T T T T T T T T ! 1
4.4 mmiyr
(2010-2015)#
—— Adjusted Tide Gauge Data
3.2 mml/yr

0.6 mm/yr
(1900-1930)

1.2 mm/yr

Satellite Radar Altimetry

(1993-2015)4"

|
1940

1
1960

|
1980

1
2000

Polar ice Last 22 years
0.73 mm/yr 1993-2015

0.48 mmlyr

Polar ice ast 10 years
1.38 mm 2005-2015

1.3 mmlyr

Greenland

0.76 mmlyr ’

Cazenave et al. 2018 Advances in Space Research
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Tampa Bay: Impressive Recovery
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Total nitrogen load to Tampa Bay (kg x 10°%)

Worst case: (~1976)
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Seagrass Coverage (x1,000 acres)

1950

41,655

Seagrass Coverage Recovery Goal (38,000 acres)
15,378 ha

Seagrass coverage
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Greening et al. 2014. Estuar. Coast. Shelf Sci. 214:A1
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Chesapeake Bay: Hypoxia & N Cycling

Jan-May Average N Load (kg/day)

Murphy et al. 2011 Estuaries & Coasts 34:1293
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Chesapeake Bay: Broader Responses

‘Submersed aquatic vegetation Multimetric indicator (DO, clarity, SAV, Chl a)
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Northern Gulf of Mexico Hypoxia

. 2000 Integrated Assessment <5,000 km? by 2015 =» 2035 ~-45% N & P
2001 Action Plan Voluntary Action

Missssipp Rivr 2007 SAB. Report Task Force — 12 states & Federal agencies

Watershed Nutrient 2008 Action Plan

Task Force
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Mississippi River Basin Sources

Delivered Incremental N Yield

Delivered Incremental P yield
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Robertson & Saad 2014 Journal of Environmental Quality 42:1422



Nitrate Trends: Mississippi River Basin
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Gulf Ecosystem Restoration
A Singular, Multi-Billion Opportunity
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Random Acts of Restoration?

RESTORE Act initial projects Gulf Environmental Benefit Fund projects

Ecosystem  Projects on the FPL:

estoration
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Monitoring & Adaptive Restoration

Effective N\onitoring to Evaluate
Ecological Restoration in

the Gulf of Mexico
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Understanding Planning
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Louisiana’s Ambitious Coastal Master Plan

001.5P.101

001.5P.104

PROJECT TYPES

Structural Nonstructural  Ridge Shoreline Barrier Island ~ Marsh Sediment  Hydrologic
Protection Protection Restoration Protection Restoration  Creation Diversion  Restoration
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http://coastal.la.gov/our-plan/2017-coastal-master-plan/



oastwide Reference Monitoring System

https://lacoast.gov/crms2/

: -92.31, Lat: 30.583




Sediment Diversions from Mississippi River
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