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Causes, Consequences, Correctives
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Gulf of Mexico Hypoxia

auses, Consequences, Correctives
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1 ey
in ‘the Northern' Gulf of Mexico

Reviewed Potential Causes

Intrusion from deep water.
Organic carbon loads.
Long-term Climate Change.

Changes in Land-use and N loads.




Potential Causes
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Potential Contributing Factors

HEQVICTSSO1HCT
LODIETAOWETS

le)y=r

upyrelled

e  MUHENT

Organic Carbon

While lots of carbon leaves the river, only the
particulate fraction can get to hypoxic zone.

N load produces ca. 15 X more oxygen depletion.
(1IN — 7C plus recycling)

Most hypoxic-zone sediment organic carbon is of
marine origin.

Organic carbon is a relatively small factor.




Potential Contributing Factors
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Nitrogen Flux to the Gulf
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Water Discharge Trends

92-Yr annual average water discharge

Lower Mississippi River Water Discharge
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1590 flow increase.

30020 increase in Nitrate flux.
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Nitrate Flux to the Gulf

Hypoxia

Million Metric Tons

Goolsby, et al

Nitrogen loads

Where does it come from?
Effects of reducing it?

Means to reduce it?




Nitrogen Source Distribution

TN Yields Delivered from
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Summary of Causes

Hypoxia has increased since the 1950’s.

River N load is main driver of hypoxia
P considerations ---

N load is > 3X that of 1950’s.

Will system respond to N reduction?
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Effects of Reduced N Loads

Stream Water Quality Changes

Percent of HCUs Exceeding 1.5 mg/L Limit

LM BOH oL
- B LM = Lower Mississippi
W /N = UM = Upper Mississippi

1 MS = Missouri
l OH = Ohio

ML N T ' T
2 3 4
Median Concentration (mg/L)

Brezonik et al.

Effects of Reduced N Loads

Percent Increase in Oxygen

Gulf Hypoxia Changes

30 50 70
Percent Nitrogen Load Reduction

Bierman et al.
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Two key ways to reduce loads:
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Decrease N loss from land

e

INncrease Denitrification |

Agricultural Non-Point Sources

Nitrogen Reduction
(1000 MT/yr)

900 - 1,400
500

———
Tertiary treatment 20

Mitsch et al
Doering et al
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Increasing Denitrification

Nitrogen Reduction
(1,000 MT/yr)

Wetlands 300
Riparian Buffers 300

Coastal Diversion 50

Mitsch et al

Costs-effectiveness of Actions

Unit Cost

RYACI

Edge-of-Field Losses
20%0 0.88
40%0 3.37

Reduce Fertilizer Use
20%0
4590

Wetlands
1M acres
5M acres

Riparian buffers:
19M acres

Coastal diversions
Tertiary treatment

Doering et al
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Costs-effectiveness of Actions

Unit Cost

$/ka N
Edge-of-Field Losses
20%0
40%0

Reduce Fertilizer Use
20%0
4590
Wetlands
1M acres
5M acres

Riparian buffers:
19M acres

Coastal diversions

Tertiary treatment

Doering et al

Gulf of Mexico Hypoxia

Causes, Consequences, Correctives

| “in ‘the Northern Guif of Mexico

 for Reduicing, Mitigating, and Controlling Hypoxia
TH in the Marthern Gulf of Mexico

sipp mllolm:m Watershed Nutrient Task Force

January 2001
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Mississippi River/Gulf of Watershed
Nutrient Task Force

Arkansas, lllinois, lowa, Louisiana,
Minnesota, Mississippi, Missouri, Tennessee,
Wisconsin

Mississippi Band of Choctaw Indians
Prairie Island Indian Community

EPA, USDA, NOAA, DOI, Army Corps, DOJ,
OSTP, CEQ

Task Force met 7 times to hear science,
industry, and public views for Action Plan.

Key Task Force Agreements

Recognized need to loads.
scale for strategies.
Actions will also help
not regulations.
New actions will require

(e.g WRP, CRP)
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Gulf Action Plan: GOALS

By 2015, reduce hypoxia
below 5,000 km?2.

Restore and protect the
waters of Basin States and Tribes.

_ Improve social and
economic conditions in the Basin.

Hypoxia Goal

1993-2000 average EurET
5-yr
running
average

1985-1992 average

INGCERCGOD)

Reaching this goal requires 30% reduction in Nitrogen load.
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Action Plan 11 Actions

1. Ask for money Dec 2000

2. Sub-basin Committees Summer 2001
3. Develop Research Plan Fall 2001
4/5. Expand monitoring Spring 2002
6. Sub-basin Strategies Fall 2002

7. Evaluate Corps projects Dec. 2002

8. Reduce points sources Jan. 2003

9. Restore wetland/buffer Spring 2003
10. Implement BMPs Spring 2003
11. Reassessment Dec. 2005

11. Reassessment:

By December 2005, and every five years
thereafter,

... assess the nutrient load reductions
achieved and the response of the hypoxic
zone, water quality throughout the Basin,
and economic and social effects.

Based on this assessment, the Task Force wiill
determine appropriate actions to continue to
implement this strategy or, if necessary, revise
the strategy.
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Adaptive Management

Monitor Implement
System Management
Response Strategy

-

Actions

1. Ask for money

2. Sub-basin Conmr vittzes
3. Develop Resr:art  Plan
4/5. Expand mucnite. (ing
6. Sub-basin Strate: s

7. Evaluate Corps pi  =cts
8. Reduce points so! . ~es
9. Restore wetland. but.er
10. Implement BMP’s

11. Reassessment

RESEARCH

WSS ent

Data Interpretatio! Model Prediction
Model Analysis ¢ and Management
and Improvement Plan Improvement

Dec 2000
Summer 2001
Fall 2001
Spring 2002
Fall 2002
DISTop2d 010 )2
Jan. 2003
Spring 2003
Spring 2003
Dec. 2005
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Long-term biological signals
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Landscape/Nutrient Changes

Artificially drained land in Mississippi Basin
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