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EXECUTIVE SUMMARY 
 

Background 
Excess nutrients such as nitrogen and phosphorus are a nationwide concern for water quality.  
Nutrient water quality concerns for Louisiana originate locally and from upriver as the state is 
partially located within the large watershed of the Mississippi-Atchafalaya River Basin (MARB) 
which drains 41% of the contiguous United States and parts of two Canadian Provinces to the 
Gulf of Mexico (GOM).  Thus, nutrient solutions to address water quality within the state of 
Louisiana will be needed from upriver states as well as locally. 
 
State of Louisiana 
At the state level, Louisiana state agencies of the Coastal Protection and Restoration Authority 
of Louisiana (CPRA), Louisiana Department of Agriculture and Forestry (LDAF), Louisiana 
Department of Environmental Quality (LDEQ), and Louisiana Department of Natural Resources 
(LDNR) have developed this Louisiana Nutrient Management Strategy for the purpose of 
managing nitrogen and phosphorus to protect, improve, and restore water quality in 
[ƻǳƛǎƛŀƴŀΩǎ ƛƴƭŀƴŘ ŀƴŘ Ŏƻŀǎǘŀƭ ǿŀǘŜǊǎΦ  Other state and federal agencies as well as stakeholders 
from the watershed community will also play a major role in implementing this strategy.  The 
state of Louisiana must comprehensively evaluate the nutrient management activities that are 
already occurring within the state to leverage the best use of existing resources and future 
planned activities regarding nutrients and water quality in Louisiana.   
 
Framework 
A ten component framework for outlining and accomplishing action items is utilized in this 
strategy for nutrient management.  These ten components are: 1) Stakeholder Engagement; 2) 
Decision Support Tools; 3) Regulations, Policies, and Programs; 4) Management Practices and 
Restoration Activities; 5) Status and Trends; 6) Watershed Characterization, Source 
Identification, and Prioritization; 7) Incentives, Funding, and Economic Impact Analyses; 8) 
Targets and Goals, 9) Monitoring, and 10) Reporting.  This framework allows for multiple 
components to be implemented simultaneously and incorporates adaptive management 
practices as inherent in the process.  The strategic action items schedule (Appendix A) outlines 
a timeframe from 2012 to 2018 for this strategy, after which an assessment of progress to date 
will be made to allow for newer information to be incorporated into strategic planning and 
nutrient management activities beyond 2018.   
 
Implementation 
Implementation of the Louisiana Nutrient Management Strategy will focus on key areas that 
include: 1) river diversions, 2) nonpoint source management, 3) point source management, 4) 
incentives, 5) leveraging opportunities, and 6) new science-based technologies/applications.  
These focus areas are specific to the state of Louisiana and the implementation measures that 
the state may employ for water quality improvements. 
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River Diversions 
RƛǾŜǊ ŘƛǾŜǊǎƛƻƴǎ ŎƻƴǎǘǊǳŎǘŜŘ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǊŜōǳƛƭŘƛƴƎ ŀƴŘ ǎǳǎǘŀƛƴƛƴƎ [ƻǳƛǎƛŀƴŀΩǎ Ŏƻastal 
wetlands have the value-added benefit of assimilating and removing nutrients that have 
already entered the river system either from within Louisiana or from upbasin states.  CPRA 
models predict potential nitrogen and phosphorus assimilation capacity of existing diversions 
(Davis Pond, Caernarvon, Naomi, and West Pointe a la Hache) of total annual removals of 4,381 
tons of total nitrogen (TN) and 129 tons of total phosphorus (TP).  Models also predict future 
planned diversions (West Maurepas and the Mid-Barataria) with potential annual removals of 
10,187 tons of TN and 124 tons of TP.  As long-term future plans (5-рл ȅŜŀǊǎύ ŦƻǊ /tw!Ωǎ 2012 
Coastal Master Plan include the implementation of eight (8) additional river diversion projects, 
annual removal of an additional 53,749 tons of TN and 1,088 tons of TP from the Mississippi 
and Atchafalaya Rivers is predicted. 
 
Thus implementation of all planned diversions constructed and fully operational as outlined in 
the 2012 Coastal Master Plan, Louisiana has the potential in an average river-year to remove 
over 68,000 tons of TN and over 1,300 tons of TP, which in turn prevents these nutrient loads 
from reaching the GOM.  Extrapolating based on USGS watershed modeling estimates of the 
MARB, TN and TP contributions from Louisiana (estimated at only 1.7% of TN and 2.4% of the 
TP reaching the GOM) suggests that ǊƛǾŜǊ ŘƛǾŜǊǎƛƻƴǎ ŎƻǳƭŘ ǊŜƳƻǾŜ нрс҈ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ ƳƻŘŜƭŜŘ 
TN input (which is more than double the estimated contribution from Louisiana) and 41% of 
[ƻǳƛǎƛŀƴŀΩǎ ƳƻŘŜƭŜŘ ¢t ƛƴǇǳǘ (which is nearly half the estimated contribution) from MARB to 
GOM.  These extrapolations suggest that river diversions in Louisiana could remove more 
nitrogen than it contributes and a significant portion of phosphorus, thereby mitigating some of 
the nutrient loads from upbasin states.   
 
Nonpoint Source Management  
Nonpoint source management in Louisiana will focus on best management practices (BMPs) 
and conservation practices (CPs) to address runoff water quality in agriculture, forest, and 
urban settings; those for individual home sewage systems; and through floodplain 
reconnection.  LDAF, LDEQ, and LDNR all work in collaboration with watershed partners 
through the Nonpoint Source Pollution Prevention Program through the Clean Water Act (CWA) 
Section 319 program to address nonpoint sources in select watersheds throughout the state, 
and develop and implement plans specifying appropriate BMPs and CPs.  Several manuals on 
guidance for BMPs have been developed by LDAF, LDEQ, LDNR and the Louisiana State 
University Agricultural Center (LSU AgCenter) that are specific to commodities within the state, 
such as rice, poultry, dairy, sugar cane, and swine and for addressing nonpoint source from 
urban storm water runoff and individual home sewage systems. 
 
Conservation practices (CPs) recommended by the U.S. Department of Agriculture Natural 
Resources Conservation Service (USDA NRCS) in Louisiana are the backbone for nonpoint 
source management efforts on the field.  These conservation practices are designed to be 
effective as a systems approach to avoid, control, or trap runoff before it leaves the field.  Over 
90 conservation practices have been utilized in Louisiana in an effort to improve water quality 
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(Appendices B and C).  Implementation of these conservation practices are largely focused in 
agricultural and forestry areas in Louisiana.  Forestry practices within Louisiana boast a 96% 
compliance rate in BMP implementation by Louisiana foresters.   
 
Reviews of BMP efficiency indicate their effectiveness in nutrient removal and in limiting water 
quality degradation.  A recent review for the Lower Mississippi Alluvial Valley agriculture found 
that many BMPs result in fewer nutrients leaving a field, with efficiencies ranging 15 to 100% 
nutrient removal, and that consideration of environmental factors such as rainfall should be 
evaluated when demonstrating BMP effectiveness.  Further, studies on the effectiveness of 
forestry BMPs also indicate they are effective in limiting water quality degradation in Louisiana. 
 
Hydrologically modified water bodies, such as the Mississippi River in Louisiana, are 
disconnected by levees from their historical floodplain.  The natural process of overbank 
flooding which allowed nutrients and sediment to be removed from the water body channel 
was discontinued.  Reconnecting a river to its floodplain will allow for the natural process of 
nutrient removal to occur, thereby enhancing water quality.  Floodplain reconnection projects 
within Louisiana such as Mollicy Farms on the Ouachita River in northeast Louisiana are one 
such effort to reestablish this connection.  Small scale flood plain reconnection projects in non-
coastal floodplains such as Mollicy Farms and the larger river diversion projects proposed in 
coastal Louisiana discussed later in this document play an important role in nutrient removal 
and improved water quality. 
 
Point Source Management 
Louisiana's Water Quality Regulations (LAC 33:Chapter IX) require permits for the discharge of 
pollutants from any point source into waters of the state of Louisiana.  The Louisiana Pollutant 
Discharge Elimination System (LPDES) Permit Program is regulated by the LDEQ.  There are over 
14,000 permitted dischargers within the state.  More specific to nutrients entering surface 
waters of the state, LDEQ discharge water permits address sanitary wastewater; storm water 
through industrial, construction, or Municipal Separate Storm Sewer Systems (MS4) permits; 
Concentrated Animal Feeding Operation (CAFO) permits; wetland assimilation; and biosolids 
management.  These activities are regulated through LDEQ and permitted through the LPDES 
and state permitting programs.   
 
Specifically, permitted point source wetland assimilation projects in Louisiana provide an 
opportunity for wetland restoration and nutrient removal.  In Louisiana, wetlands have been 
experiencing degradation due to reduced supplies of fresh water which introduce nutrients and 
sediments needed for plant growth.  Through point source wetland assimilation projects, 
wetlands receive nutrient rich treated effluent that not only act to bring water to a wetland 
area that needs it but also introduces nutrients into the wetlands.  As wetland plants uptake 
nutrients, wetland health is promoted and nutrients are also removed from the water, thus 
decreasing the amount of nutrients that would have been discharged into a water body.  There 
are currently ten point source wetland assimilation projects permitted in Louisiana and more 
are proposed.  Recent nutrient removal efficiencies in these wetlands average 53% for nitrate-
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nitrite nitrogen, 68% for total Kjeldahl nitrogen, and 65% for TP on average over a five year 
period; nutrient removal efficiencies may range up to 100% for nitrogen and phosphorus 
compounds in some years. 
 
Incentives 
Incentive-based programs within the state of Louisiana offer stakeholders the opportunity to 
participate in environmental stewardship activities.  Voluntary stewardship programs exist for 
both nonpoint and point source community groups thus offering nearly all stakeholders within 
a watershed community an opportunity to participate in water quality protection, 
improvement, and restoration. 
 
Nonpoint source stewardship in Louisiana is largely through programs aimed at agriculture and 
forestry.  Through the USDA NRCS Farm Bill programs, such as the Environmental Quality 
Incentives Program (EQIP), Conservation Reserve Program (CRP), and Conservation Reserve 
Enhancement Program (CREP), total funding averaged nearly $100 million annually from 2005 
through 2012 for implementation of conservation practices in Louisiana.  This funding has 
allowed for a steady annual increase in acres receiving conservation practices in Louisiana from 
nearly 250,000 acres in 2005 to approximately 1 million acres in 2012. 
 
Another nonpoint source-focused voluntary ǇǊƻƎǊŀƳ Ǿƛǘŀƭ ǘƻ [ƻǳƛǎƛŀƴŀΩǎ ŎƻƴǎŜǊǾŀǘƛƻƴ ŜŦŦƻǊǘǎ ƛǎ 
the Louisiana Master Farmer Program led by the LSU AgCenter.  Over 2,500 farmers within 
Louisiana are enrolled in this three phase training program that features classroom and field 
training and development of a farm-specific management plan.  Louisiana Master Farmer 
program participation covers 96% of the parishes in the state with the stateΩs major agricultural 
and forestry areas demonstrating the most participation.  The recently implemented Louisiana 
Master Farmer University combines the first two phases of the classroom and field training into 
a 2-day back-to-back event that aims to recruit additional farmers to its ranks and promote this 
environmental stewardship opportunity to farmers.  Other tracks of the Louisiana Masters 
Program include the Louisiana Master Logger Program aimed at loggers and the Louisiana 
Master Gardner and Louisiana Master Naturalist Program aimed at citizens within Louisiana.   
 
The Louisiana Environmental Leadership Program (ELP) provides the point source community 
an opportunity for voluntary stewardship.  While the ELP promotes and supports stewardship 
for many aspects of pollution prevention and reduction, voluntary efforts related to nutrient 
management have received special attention in recent years.  Industries such as BASF, 
ExxonMobil, Marathon, Mosaic, and Nalco have been recipients of ELP awards for their 
voluntary nutrient management and reduction efforts.  Louisiana cities including Carencro, 
Denham Springs, and Ruston have also received leadership awards for nutrient management 
efforts.  These Louisiana companies and cities serve as leaders in their respective groups and 
models for ways to achieve voluntary nutrient reductions. 
 
Entities within the state of Louisiana rely upon economic incentives to support water quality 
projects.  Such programs include the LDAF Agriculture Economic Development Assistance 
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Program, Clean Water Act Section 319 Program administered through the LDEQ Nonpoint 
Pollution Prevention Program, Community Development Block Grants, and others specific to 
the coastal areas of Louisiana through the LDNR Coastal and Estuarine Land Conservation 
Program (CELCP) and CPRA Coastal Forest Conservation Initiative (CFCI) that provide financial 
support for conservation that may result in water quality improvement.  Additionally, the Clean 
Water State Revolving Fund Program (CWSRF) supports municipalities in achieving water 
quality improvement. 
 
The state of Louisiana is interested in exploring other incentive avenues such as through water 
quality credit trading and through business forces.  Trading is a market-based tool that connects 
different sources of pollutants to achieve a cost-effective solution to water quality 
improvement.  While a trading program is currently not operated in Louisiana, the potential 
exists for such a market.  Business forces are also becoming an incentive driver through 
committing to do business with other businesses in the supply chain that employ sustainable 
practices.  In Louisiana, Kellogg Co. is a leader in this relatively new approach by committing to 
buy rice produced through sustainable business practices from Louisiana farmers. 
 
Leveraging Opportunities 
It is widely acknowledged that leveraging resources and creating opportunities for collaboration 
will be essential to this strategy.  Many stakeholders with vested interest in a watershed 
community are actively developing or implementing projects to protect, improve, or restore the 
water quality in their watersheds.  The ability to leverage with these groups in ongoing projects 
and to engage them for creating partnerships on new projects is a factor that will result in 
improved water quality within the state of Louisiana.  Over 30 leveraging opportunities have 
been identified to date and many more are anticipated in the future (Appendix D).    
 
New Science-Based Technologies/Applications 
Incorporating the current state of the science and cutting edge technologies and applications 
will be needed for nutrient management within Louisiana.  Areas of focus for Louisiana include 
agricultural production, wastewater treatment, in-stream assimilation and removal, and river 
diversion research.   
 
Globally, the human population is currently over 7 billion and is projected to increase 32% to 
9.1 billion by 2050.  By 2030 as the human population tops 8.3 billion, the demand for food and 
energy will rise 50% and the demand for fresh water by 30%.  Science-based technologies 
abound in agriculture as the industry seeks ways to simultaneously increase production to meet 
the future demands and to improve water quality. 
 
The USDA NRCS Conservation Effects Assessment Project (CEAP) aims to quantify 
environmental effects of conservation practices and to develop science-based management for 
agriculture.  The Lower Mississippi River Basin (LMRB) CEAP Project released in August 2013 
estimated that implemented conservation practices resulted in an average reduction of 35% in 
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sediment, 21% in nitrogen, and 52% in phosphorus delivered to rivers and streams from 
cultivated cropland in the LMRB.     
 
Fertilizer application is another technology that aims to optimize nutrient use while at the same 
time minimizing water quality impacts.  The use of the 4R nutrient stewardship philosophy 
involving the right timing, right source, right rate, and right place of fertilizer application 
promotes efficiency in fertilizer use.  Enhanced efficiency fertilizers can also reduce nutrient 
losses while increasing nutrient availability to plants.  Application methods such as variable rate 
technology can ensure that fertilizers are applied to maximize application to areas that need 
them and minimize application to areas that are already nutrient rich.   
 
Wastewater treatment technologies and advances in this science will aid in nutrient removal 
from some point source dischargers.  These wastewater technologies can aid in reducing the 
amount of nutrients that enter water bodies in the state.   
 
Once nutrients enter a water body, other technologies and applications may aid in assimilation 
or removal of nutrients from in-stream.  Two such in-stream technologies involve flotant 
treatment wetlands and utilizing removable algal mats to remove nutrients. 
 
Research involving nutrient assimilation and removal through river diversions in coastal 
Louisiana is a developing science.  CPRA is partnering with The Water Institute of the Gulf to 
develop a research strategy to identify and resolve critical diversion-related uncertainties. 
 
Nutrient Solutions 
The state of Louisiana has prepared this Nutrient Management Strategy through collaboration 
with state and federal agencies and through engagement with stakeholders within Louisiana.  It 
is evident that nutrient solutions for Louisiana are not a one-size-fits-all approach as 
implementation methods will involve coastal restoration, nonpoint source and point source 
management, incentives, leveraging opportunities, and science-based 
technologies/applications to varying degrees depending on the specific characteristics such as 
land use and hydrology and primary suspected nutrient sources within subwatersheds in the 
state.  Further, nutrient solutions employed in upbasin states will be needed and are being 
implemented in order to address nutrients and water quality in the larger MARB.   
 
Within Louisiana, several state and federal agencies and stakeholder groups are implementing 
nutrient solutions; unfortunately, this information is typically not stored or reported in a central 
area.  The ability to document, track, and report on existing efforts and share that information 
within the watershed community underscores the desire for more coordinated and 
collaborative endeavor under this Louisiana Nutrient Management Strategy. 
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LOUISIANA NUTRIENT MANAGEMENT STRATEGY 
Protection, Improvement, and Restoration of ²ŀǘŜǊ vǳŀƭƛǘȅ ƛƴ [ƻǳƛǎƛŀƴŀΩǎ ²ŀǘŜǊ .ƻŘƛŜǎ 

 

A. PREFACE 
 

A.1 Nutrient Management 
Nutrient pollution from excess nitrogen and phosphorus is an issue for many water bodies 
within the United States, including those that drain to and are within the state of Louisiana.  
While nutrients are essential components of natural ecological functions, excess nutrients in 
water bodies may disrupt the balance of these natural processes, disrupting nutrient 
assimilation and degrading water quality resulting in significant impacts to fish and other 
aquatic life inhabiting those water bodies.   
 
Nutrients come from various sources including nonpoint sources, such as agriculture and urban 
runoff, and point sources, such as municipal and industrial discharges, and may be transported 
far downstream from the original input.  Additionally, as the state of Louisiana contains both 
inland and coastal environments that border the Gulf of Mexico (GOM), non-local nutrient 
ǎƻǳǊŎŜǎ ŀŦŦŜŎǘƛƴƎ ƻŦŦǎƘƻǊŜ ǿŀǘŜǊǎ Ƴŀȅ ŜƴŎǊƻŀŎƘ ǳǇƻƴ [ƻǳƛǎƛŀƴŀΩǎ Ŏƻŀǎǘŀƭ ǿŀǘŜǊ ōƻŘƛŜǎ and may 
affect inland waters through upstream sources. 
 
Strategies to manage nutrient pollution in Louisiana waters and in other upstream states are 
ŎǊƛǘƛŎŀƭ ǘƻ ŀŘŘǊŜǎǎƛƴƎ ŜȄŎŜǎǎ ƴǳǘǊƛŜƴǘǎ ŀƴŘ ǇǊƻǘŜŎǘƛƴƎΣ ƛƳǇǊƻǾƛƴƎΣ ŀƴŘ ǊŜǎǘƻǊƛƴƎ [ƻǳƛǎƛŀƴŀΩǎ 
water quality (see Box 1).  The Louisiana Nutrient Management Strategy will guide the 
development and implementation of nutrient management activities.  The Coastal Protection 
and Restoration Authority of Louisiana (CPRA), Louisiana Department of Agriculture and 
Forestry (LDAF), Louisiana Department of Environmental Quality (LDEQ), and the Louisiana 
Department of Natural Resources (LDNR) comprise an interagency team developing and 
implementing this statewide nutrient management strategy to address nutrient pollution issues 
impacting water bodies within the state.  Through the collaborative and voluntary participation 
of stakeholders within the Louisiana watershed community, this Louisiana Nutrient 
Management Strategy will build upon the existing programs and initiatives to protect, improve, 
and restore the water quality within the state of Louisiana. 
 
On a national level many entities including the Mississippi River Gulf of Mexico Watershed 
Nutrient Task Force (Hypoxia Task Force), Gulf of Mexico Alliance (GOMA), U.S. Environmental 
Protection Agency (USEPA), U.S. Department of Agriculture Natural Resources Conservation 
Service (USDA NRCS), U.S. Fish and Wildlife Service (USFWS), and the Gulf Coast Ecosystem 
Restoration Task Force (GCERTF) recognize the need to address excess nutrients within the 
ƴŀǘƛƻƴΩǎ ǿŀǘŜǊ ōƻŘƛŜǎ ŀƴŘ Ŏƻŀǎǘŀƭ ǎȅǎǘŜƳs. The incidence of hypoxia or low dissolved oxygen in 
offshore waters such as the GOM has been the focus of nationwide efforts to preserve and 
restore water quality, habitat, and fisheries. 
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BOX 1: WHY A NUTRIENT MANAGEMENT STRATEGY? 
 
A strategy focused on the nitrogen and phosphorus loads to the Gulf of Mexico (GOM) will 
determine what improvements are necessary for Louisiana to contribute to nutrient 
management throughout the Mississippi-Atchafalaya River Basin (MARB). In addition to 
identifying the appropriate level of nutrients in the MARB, this strategy requires an 
assessment of the way nutrients are managed at the individual watershed and statewide 
scales.  The management tools to be studied for implementation include, but are not limited 
to, managing  nutrients on the field, at the edge of field (USDA NRCS and LDAF OSWC), and 
intercepting nutrients that have already entered the river system either from Louisiana 
sources or from sources up-river from Louisiana (CPRA).   
 
Louisiana, situated at the bottom of the large watershed that drains 41% of the contiguous 
U.S., bears the full brunt of effects from nutrients introduced to the MARB system from up-
river states.  However, in addition to controlling and capturing our own nutrients through 
local nonpoint and point source management, Louisiana is uniquely positioned to also 
contribute to removing nutrients that have entered the system from up-river states. This 
άƛƴǘŜǊŎŜǇǘƛƴƎέ ƻŦ ƴǳǘǊƛŜƴǘǎ ƛǎ ŀ ƪŜȅ ǇŀǊǘ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ bǳǘǊƛŜƴǘ aŀƴŀƎŜƳŜƴǘ Strategy 
(Figure 1). 
 
²ƛǘƘ ǘƘŜ Ŧǳƭƭ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǊƛǾŜǊ ŘƛǾŜǊǎƛƻƴ ǇǊƻƧŜŎǘǎ ƛƴ [ƻǳƛǎƛŀƴŀΩǎ /ƻŀǎǘŀƭ aŀǎǘŜǊ tƭŀƴΣ 
Louisiana wetlands will have the potential to remove nearly double the 1.7% nitrogen load 
and almost half the 2.4% phosphorus load USGS SPARROW models estimate that Louisiana 
contributes to the system under average Mississippi River conditions.  Existing and 
additional voluntary nonpoint and point source measures could further improve these 
efforts.  The added benefit is that this coastal wetland assimilation process will also help 
ǊŜǎǘƻǊŜ ŀƴŘ ǎǳǎǘŀƛƴ [ƻǳƛǎƛŀƴŀΩǎ Ŏƻŀǎǘŀƭ ǿŜǘƭŀƴŘǎΣ ǿƘƛŎƘ ƘŀǾŜ ǎǳŦŦŜǊŜŘ ŎŀǘŀǎǘǊƻǇƘƛŎ ƭƻǎǎŜǎ 
during the last century.  By reconnecting the Mississippi River to the deltaic wetlands, 
Louisiana will build and maintain coastal wetlands that will protect and preserve nationally 
significant ecosystem services (oil and gas production, navigation, fisheries, wildlife habitat), 
provide storm protection for coastal communities, and achieve improved water quality. 
 
The spatial extŜƴǘ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ bǳǘǊƛŜƴǘ aŀƴŀƎŜƳŜƴǘ {ǘǊŀǘŜƎȅ ƛǎ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻ Ƨǳǎǘ ǘƘƻǎŜ 
areas that drain into the MARB.  Louisiana is focused on assessing the appropriate nitrogen 
and phosphorus loads and their impacts on water quality throughout the state.  Whether a 
basin drains into the GOM through the MARB or whether a basin drains directly into coastal 
bays or lakes, such as Lake Pontchartrain, Louisiana is committed to protecting, improving, 
and restoring quality in all state waters. 
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A.2 Gulf of Mexico Hypoxia and Impacts 
Hypoxia is a condition where sustained dissolved oxygen concentrations in the water decrease 
to a level that can no longer support living aquatic organisms.  Hypoxic areas (also known as 
άŘŜŀŘ ȊƻƴŜǎέύ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ Ƴŀƴȅ ŀǊŜŀǎ ŀǊƻǳƴŘ ǘƘŜ ǿƻǊƭŘ ŀƴŘ ƘŀǾŜ ƛƴŎǊŜŀǎŜŘ ƛƴ ŘǳǊŀǘƛƻƴ 
and frequency since first being noted in the 1970s.  In the northern GOM, hypoxia was first 
documented in 1972 and its severity and extent have been surveyed annually since 1985 
(Rabalais et al. 2001; Turner et al. 2005; LUMCON 2013; Figure 2).   
 
In the northern GOM, hypoxia generally occurs in bottom waters off the Louisiana and Texas 
coasts during the summer months of June, July, and August.  It is a transient condition that 
forms primarily as a result of excess nutrients carried in the Mississippi and Atchafalaya Rivers 
and freshwater stratification (layering) of waters in the GOM (Bianchi et al. 2010; Rabalais et al. 
2010; USEPA 2012a). 
 
Understanding direct effects of hypoxia on commercial fisheries in the northern Gulf of Mexico 
is of critical concern.  Coastal waters off Louisiana provide essential habitat for nationally 
important commercial fisheries and effects of hypoxia can include fish kills, which can deplete 
valuable fish populations and disrupt ecosystems. More common effects of hypoxia, however, 
include population shifts in spatial distribution and community structure through mortality and 
emigration. It has been well documented that bottom-dwelling Gulf species such as the Atlantic 
croaker and brown shrimp are displaced by hypoxia from physiologically optimal foraging and 
breeding habitat along the Louisiana shelf (Craig and Crowder 2005).  The impacts of hypoxia in 
these instances are likely to be more indirect with changes in food web structure and sub-lethal 

Figure 1. Louisiana's Nutrient Management 
Strategy focuses statewide on improving the 
management of nonpoint and point sources of 
nutrients and also leverages the capacity of river 
diversions to intercept nutrients that have 
already entered the river system locally from 
Louisiana or from upbasin sources and 
preventing those nutrients from reaching the 
Gulf of Mexico. 
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reproductive effects.  For example, evidence indicates that Atlantic croakers, which are 
generally considered hypoxia-tolerant, are exhibiting a suite of sub-physiological impacts 
resulting in endocrine disruption and impaired reproduction when they aggregate around the 
edges of a hypoxic zone (Craig 2012; Thomas et al. 2007).  Craig (2012) and Craig and Bosman 
(2013) suggest that such effects likely extend to the broader demersal and possibly pelagic fish 
communities, in northern GOM waters.   
 
Research into the socioeconomic impacts of hypoxia on Gulf commercial fisheries has to date 
focused primarily on the brown shrimp fishery and the results are preliminary.  However, a 
broader analysis of the Gulf shrimp and menhaden fisheries is underway, including 
development of economic models (Craig 2012).  This potential impact of hypoxia on northern 
GOM ŦƛǎƘŜǊƛŜǎ ƛǎ ƻŦ ŎǊƛǘƛŎŀƭ ŎƻƴŎŜǊƴ ōŜŎŀǳǎŜ [ƻǳƛǎƛŀƴŀΩǎ ŎƻƳƳŜǊŎƛŀƭ ƭŀƴŘƛƴƎǎ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀƴŘ 
exceeded 1,217 million pounds in 2012 with a dockside value of $331.2 million.  This accounted 
for approximately 29% of the total catch by weight in the lower 48 States (NOAA 2013).  
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Figure 2. Schematic showing how hypoxia can develop at depth in the water column.  
Freshwater from rivers such as the Mississippi River carry and deposit nutrients which 
promote phytoplankton growth in the surface waters of the Gulf of Mexico. When 
phytoplankton, which feed on the nutrients, are eaten by zooplankton or die, they sink to the 
bottom. When the organic material sinks to the bottom, it decomposes, a process which 
consumes oxygen. Due to natural salinity and temperature stratification, oxygen flux from 
the surface water to the bottom waters is blocked and oxygen in the bottom waters becomes 
depleted. As a result, animals that cannot move to waters with higher oxygen levels may die 
(graphic reproduced from Park et al. 2010). 
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A.3 Significance to the State of Louisiana 
The Mississippi-Atchafalaya River Basin (MARB) drains approximately 41% of the contiguous 
United States and includes several major river systems (Figure 3).  According to modeling 
studies conducted by the U.S. Geological Survey (USGS), approximately 98% of the nutrient 
loading into the MARB comes from sources upstream of Louisiana; and of this nutrient loading, 
approximately 90% is associated with agricultural sources, natural sources, and atmospheric 
deposition (Alexander et al. 2008a).   
 
Within Louisiana, approximately 43% of the land area drains into the MARB (Figure 4) and 
according to USGS models, contributes 1.7% of the nitrogen and 2.4% of the phosphorus load 
into these rivers (Alexander et al. 2008b; Table 1).  The remaining 57% of the state land area 
drains directly to the GOM through coastal bays and lakes, such as Lake Pontchartrain.  
Therefore, it is important to address water quality and nutrient management throughout the 
state.  This statewide nutrient management strategy will address all watersheds in Louisiana 
including those that drain into the GOM through the MARB or those that drain directly into 
coastal bays or lakes and the GOM. 
 
Figure 3. The Mississippi-Atchafalaya River Basin (MARB) drains approximately 41% of the 
contiguous United States that includes all or part of 31 states and 2 Canadian provinces. Map 
scale is approximately 2,000 miles across (reproduced from GOMA 2012).  
 

  

http://upload.wikimedia.org/wikipedia/commons/5/54/Mississippirivermapnew.jpg
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Figure 4. !ǇǇǊƻȄƛƳŀǘŜƭȅ по҈ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ ƭŀƴŘ ŀǊŜŀ ŘǊŀƛƴǎ ƛƴǘƻ ǘƘŜ aƛǎǎƛǎǎƛǇǇƛ-Atchafalaya 
River Basin (MARB) and eventually into the Gulf of Mexico (GOM). According to USGS models, 
Louisiana contributes 1.7% of the nitrogen and 2.4% of the phosphorus load into these rivers 
(Alexander et al. 2008a, 2008b).The remaining 57% of the land area in the state drains into 
the GOM either directly or through coastal bays or lakes. 

 
 

 
 
 
  
































































































































































































































































































































