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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 



 
LOUISIANA NUTRIENT MANAGEMENT STRATEGY  

May 2014 · Page vii  

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). 
 
  



 

 
LOUISIANA NUTRIENT MANAGEMENT STRATEGY  

May 2014 · Page 6 

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. 
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Table 1. Percent share of nutrient flux (mass per time) delivered to the Gulf of Mexico (GOM) 
from States within the Mississippi-Atchafalaya River Basin (MARB). States which are not 
ƳŜƳōŜǊǎ ƻŦ ǘƘŜ IȅǇƻȄƛŀ ¢ŀǎƪ CƻǊŎŜ ŀǊŜ ǊŜǇƻǊǘŜŘ ǳƴŘŜǊ άƻǘƘŜǊέ (reproduced from Alexander 
et al. 2008b). 
 

Total Nitrogen Total Phosphorus 

State Percent of 
Total Flux 

Delivered Yield 
(kg km2 yr1) 

State Percent of 
Total Flux 

Delivered Yield 
(kg km2 yr1) 

Illinois 16.8 1734.9 Illinois 12.9 117.4 

Iowa 11.3 1167.2 Missouri 12.1 89.4 

Indiana 10.1 1806.6 Iowa 9.8 89.2 

Missouri 9.6 800.5 Arkansas 9.6 94.6 

Arkansas 6.9 750.1 Kentucky 9.0 113.4 

Kentucky 6.1 879.5 Indiana 8.4 132.3 

Tennessee 5.5 757.7 Tennessee 5.3 61.9 

Ohio 5.4 1082.3 Mississippi 4.4 101.6 

Mississippi 3.4 863.5 Ohio 4.1 72.1 

Minnesota 2.9 340.7 Louisiana 2.4 67.4 

Wisconsin 2.7 406.8 Wisconsin 2.4 31.7 

Louisiana 1.7 513 Minnesota 2.0 20.1 

Other 17.4   Other 17.7   

Total 100   Total 100   

 
 
!ƭǘƘƻǳƎƘ [ƻǳƛǎƛŀƴŀΩǎ ŎƻƴǘǊƛōǳǘƛƻƴ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ƴǳǘǊƛŜƴǘǎ ŜƴǘŜǊƛƴƎ ǘƘŜ GOM is small, Louisiana 
is at the terminus of all nutrient impacts resulting from nutrient loads upstream.  For this 
reason, Louisiana is committed to protecting and improving water quality within its inland and 
coastal waters, and cooperating with upstream states to reduce nutrient loads in the MARB.  
Specifically, river diversions built as a part of the 2012 Coastal Master Plan (CPRA 2012) will 
provide a means of intercepting nutrients from the mainstem of the Mississippi River and 
reducing the amount of nutrients reaching the Gulf of Mexico.  In addition to the regulatory 
requirements under the Clean Water Act (CWA), this comprehensive strategy includes an 
incentives-based approach for participation of all stakeholders within the watershed 
community involved in agricultural management practices, wastewater treatment technologies, 
and coastal programs and restoration activities.  A commitment to the development of a 
bǳǘǊƛŜƴǘ aŀƴŀƎŜƳŜƴǘ {ǘǊŀǘŜƎȅ ŦƻǊ [ƻǳƛǎƛŀƴŀ ƛǎ ŀ ǎǘǊƻƴƎ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŎƻƴǘƛƴǳŜŘ 
dedication to protect, improve, and restore water quality of the stateΩs water bodies. 
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B. VISION 
The overarching vision of the Louisiana Nutrient Management Strategy is that through its 
implementation: 

¶ Nutrient levels in LouisianaΩǎ surface waters, both inland and coastal, will be managed  
to ensure support of  healthy aquatic communities, clean water for public, agricultural 
and industrial use, including but not limited to recreation in and on the water, drinking 
water supplies, irrigation and livestock watering; 

¶ Stakeholders will be involved in nutrient management at the local level to actively 
support ǿŀǘŜǊ ǉǳŀƭƛǘȅ ǇǊƻǘŜŎǘƛƻƴΣ ƛƳǇǊƻǾŜƳŜƴǘΣ ŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ ǿŀǘŜǊ 
bodies and will be encouraged through participation in voluntary, innovative, and 
incentive-based approaches; and 

¶ Nutrient management for water quality protection, improvement, and restoration at the 
local level may have a cumulative and positive impact on the health of the receiving 
water bodies both within the state and within the Gulf of Mexico.   

 

C. PURPOSE 
The purpose of the Louisiana Nutrient Management Strategy is to manage nitrogen and 
phosphorus to protect, improve, and restore the nutrient-related water ǉǳŀƭƛǘȅ ƛƴ [ƻǳƛǎƛŀƴŀΩǎ 
inland and coastal waters.   
 

D. STAKEHOLDERS AND PARTNERS 
All stakeholders within a watershed community will play a role in nutrient management for 
LouisianaΩǎ ǿŀǘŜǊ ōƻŘƛŜǎ.  Stakeholders include state and federal agencies, academic 
institutions, nonprofit, non-governmental organizations (NGOs), private industry, private 
landowners and members of the watershed community, and parishes and municipalities among 
others.  Participation by and partnerships among these stakeholder entities is necessary for the 
success of the Louisiana Nutrient Management Strategy for protection, improvement, and 
restoration of water quality within [ƻǳƛǎƛŀƴŀΩǎ watershed communities. 
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E. FRAMEWORK FOR LOUISIANAΩ{ NUTRIENT MANAGEMENT STRATEGY 
Strategy features, strategic components, and strategic actions are outlined below that support 
the vision and purpose of the Louisiana Nutrient Management Strategy. 
 
Strategy features includes those essential elements desired in a nutrient management strategy.  
Strategic components are the framework for organizing and accomplishing the goal.  Strategic 
actions are those action items to be accomplished through employing the nutrient 
management methods described therein. 
 

E.1 Strategy Features 
The Nutrient Management Strategy for the state of Louisiana will address sources of nutrients 
including point and nonpoint sources within the water bodies of the state.  This implies that all 
nutrient sources will be considered for management, assimilation, and reduction.  Thus, the 
Nutrient Management Strategy will be goal oriented where specific actions are identified along 
with measurable environmental outcomes.  The Nutrient Management Strategy utilizes a 
watershed approach where all activities within a watershed, including natural environmental 
and human activities, are assessed and taken into account.  Therefore, it is imperative that 
watershed leaders who are the most familiar with the local conditions and needs within a 
watershed be the vanguard for these efforts.   
 
Accordingly, efforts will be broadly collaborative with watershed partnerships formed among 
state and federal agencies, academic institutions, private landowners and industry, and other 
groups to leverage strategies.  Watersheds throughout Louisiana will be included in nutrient 
management activities through the connectivity of water bodies statewide culminating in 
comprehensive statewide water quality improvements. 
 
The Nutrient Management Strategy will rely on strategic planning including macro-, meso-, 
and micro-watershed approaches that will allow objectives and measureable outcomes to be 
scalable from watershed level (micro) to state (meso) and possibly even nationwide (macro).  
Programs implemented for water quality improvements through this Nutrient Management 
Strategy will be routinely evaluated and improvement projects tracked in order to measure the 
environmental outcome.  Continued and routine progress monitoring and reporting will aid in 
identifying successes as well as identifying programs that may require adjustments or re-
evaluation in order to achieve the desired outcome of nutrient management ǿƛǘƘƛƴ [ƻǳƛǎƛŀƴŀΩǎ 
water bodies.  Performance measures and tracking will be a key part to strategy 
implementation.   
 
!ƭƭ ŀǾŀƛƭŀōƭŜ Ψǘƻƻƭǎ ƛƴ ǘƘŜ ǘƻƻƭōƻȄΩ will be identified and used in this nutrient management 
effort.  These decision support tools may include existing data sources, modeling efforts, and 
mapping applications originating from a wide array of watershed community stakeholders.  
While current knowledge of the watersheds will be incorporated into this Nutrient 
Management Strategy, it may also be important to leverage new technologies to manage and 
reduce nutrients. 
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E.2 Strategic Components 
The Louisiana Nutrient Management Strategy is composed of a framework of ten strategic 
components to support the vision and purpose of the strategy.  These ten strategic components 
(Table 2) represent common themes for nutrient management and illustrate the process taken 
to develop and implement this Nutrient Management Strategy to protect, improve, and restore 
the nutrient water quality within water bodies of the state of Louisiana. 
 
Further, the ten strategic components for the Louisiana Nutrient Management Strategy align 
with common components or elements of a nutrient strategy envisioned by such entities as the 
Gulf of Mexico Alliance (GOMA 2010), the Mississippi River/Gulf of Mexico Watershed Nutrient 
Task Force, and USEPA (2011). 
 
Table 2. Framework of ten strategic components of the Louisiana Nutrient Management 
Strategy. 
 

Component  Description 

1. Stakeholder Engagement Identify, engage, and involve stakeholders within the 
watershed community in water quality solutions 

2. Decision Support Tools Identify and evaluate tools that may be utilized in evaluating 
and assessing nutrients in watersheds 

3. Regulations, Policies, & 
Programs 

Examine current regulations, policies, and programs that may 
guide nutrient management activities 

4. Management Practices & 
Restoration Activities 

Identify and document appropriate management practices and 
restoration activities 

5. Status & Trends Examine status and trends of information related to nutrient 
management 

6. Watershed 
Characterization, Source 
Identification & Prioritization 

Characterize watersheds and subsegments, identify nutrient 
sources, and prioritize watersheds for nutrient management 
efforts 

7. Incentives, Funding, & 
Economic Impact Analyses 

Utilize voluntary incentives or funding to promote participation 
in stewardship activities and evaluate economic impact of 
nutrient management activities 

8. Targets & Goals Document agency commitments, timelines, and milestones for 
nutrient management activities 

9. Monitoring Utilize effective monitoring programs to document nutrient 
levels or other associated data 

10. Reporting Develop reporting mechanisms for communicating with 
stakeholders and tracking strategy progress 
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E.3 Strategic Actions 
A series of strategic actions will guide the implementation of the Louisiana Nutrient 
Management Strategy.  These strategic actions fall under the framework of the ten strategic 
components described above.  Completing these strategic actions, as well as adapting, 
modifying, or identifying additional strategic actions, will be part of the strategy 
implementation process.  
 
E.3.1 Stakeholder Engagement 
Stakeholder participation is essential to accomplishing the vision of the Louisiana Nutrient 
Management Strategy.  Stakeholders have a vested interest in the protection, improvement, 
and restoration of water quality within their watershed community and are the stewards of 
their local landscapes.  Engaging and communicating with stakeholders will be key to the 
success of the Louisiana Nutrient Management Strategy. 
 
One of the many benefits of a robust stakeholder engagement process is increased awareness 
and participation from all sectors within a watershed in activities that are more nutrient-
responsible.  Working with local watershed and industry leaders, future stakeholder 
engagement efforts will focus on performing ongoing and additional outreach and education, 
and identifying and promoting partnerships and leveraging opportunities.  Leveraging existing 
programs will be critical to further engage stakeholder communities as the Louisiana Nutrient 
Management Strategy is implemented. 
 
The strategic actions for Stakeholder Engagement under the Louisiana Nutrient Management 
Strategy are to: 

¶ Identify stakeholders with interest in strategy 

¶ Engage stakeholders in strategy development 

¶ Perform outreach/education on strategy activities 

¶ Identify and promote partnerships/leveraging opportunities  
 
Timelines and milestones for these strategic actions are given in Appendix A. 
 
In 2012, the Interagency Team identified over 200 stakeholder groups in Louisiana with water 
quality interest as a part of their mission.  These stakeholder groups included state and federal 
agencies, agricultural producers, academic institutions, nonprofit organizations, non-
governmental organizations (NGOs), private industry, private landowners, parishes, and 
municipalities, among others.  Louisiana is fortunate to have a broad base of existing 
stakeholder groups with interest in water quality management as these stakeholders are 
routinely engaged in water quality discussions through a variety of programs managed by 
agencies developing and implementing the Louisiana Nutrient Management Strategy.   
 
In late 2012 and early 2013, key stakeholder interest groups including agriculture, 
business/industry/municipality, non-governmental organizations, and academic/research 
institutions were targeted and engaged to solicit input that represented a wide array of 
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nutrient management activities for improving the quality of inland and coastal water bodies of 
the state.  In addition, the Interagency Team was able to engage representatives from over 130 
stakeholder affiliations through presentations at local and regional level meetings at more than 
30 events from November 2012 through June 2013 (Figure 5). 
 
Figure 5. Engaging stakeholders is essential to the success of the Louisiana Nutrient 
Management Strategy. 
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E.3.2 Decision Support Tools 
Decision support tools are essential to evaluating and assessing various aspects of nutrient 
management activities.  Numerous tools exist that may be utilized for this purpose.  Available 
tools include water quality data, water quality models, and management actions and 
assessments. 
 
Web-based data access tools such as the LDEQ Louisiana Environmental Data Access Center 
(LDEQ 2013a), the USEPA Nitrogen and Phosphorus Data Access Tool (USEPA 2013; Figure 6), 
and the Water Quality Portal (USGS et al. 2013) may provide access to available information on 
ƴǳǘǊƛŜƴǘ ƭŜǾŜƭǎ ǿƛǘƘƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ōƻŘƛŜǎΦ   
 
Water quality models, such as the USGS Spatially Referenced Regressions On Watershed 
attributes or SPARROW model (USGS 2013a; Figure 7), may provide information on potential 
sources of nitrogen and phosphorus and nutrient loads in surface waters.  Additionally, 
Geographic Information Systems (GIS) based tools that allow visualization of watershed 
features, such as land use and elevation, and identification of potential nutrient sources will be 
important in supporting decisions on nutrient management activity and aid in watershed 
prioritization. 
 
The strategic actions for Decision Support Tools under the Louisiana Nutrient Management 
Strategy are to: 

¶ Identify available tools 

¶ Evaluate available tools 

¶ Select available tools 

¶ Document selected tools 
 
Timelines and milestones for these strategic actions are given in Appendix A. 
 
During 2012 and 2013, the Interagency Team conducted a broad review of available decision 
support tools in support of the Louisiana Nutrient Management Strategy.  Over 200 tools were 
identified, evaluated, and their applicability or utility to nutrient management determined.  
Applicable tools included best management practices, data access portals, mapping 
applications, modeling tools, and reports.  As the strategy is implemented, newly identified 
tools will continue to be evaluated and documented as they are useful to the Louisiana Nutrient 
Management Strategy. 
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Figure 6. The USEPA Nitrogen and Phosphorus Pollution Data Access Tool provides 

downloadable data layers and key information on the extent and magnitude of nitrogen and 

phosphorus pollution and potential sources of these pollutants (USEPA 2013).  
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Figure 7. The USGS SPARROW Online Decision Support System is one of the many tools that 
may aid the Louisiana Nutrient Management Strategy. The SPARROW model, based on 2002 
data, estimates nitrogen and phosphorus loads within the state of Louisiana as well the larger 
Mississippi-Atchafalaya River Basin and other parts of the nation (USGS 2013a). 
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E.3.3 Regulations, Policies, & Programs 
Numerous efforts are underway within the state of Louisiana as well as nationally that 
address a multitude of nutrient management activities such as those aimed toward 
outreach, monitoring, or agricultural incentives.  These programs may assist with nutrient 
management activities within the state of Louisiana.  Agricultural production in Louisiana 
has benefitted from Farm Bill programs that offer financial incentives and technical 
assistance with implementation of conservation practices (Figure 8).   
 
The strategic actions for Regulations, Policies, & Programs under the Louisiana Nutrient 
Management Strategy are to: 

¶ Identify current regulations, policies and programs 

¶ Identify gaps in regulations, policies and/or programs 

¶ Propose or establish new regulations, policies and/or programs 
 
Timelines and milestones for these strategic actions are given in Appendix A. 
 
During 2012 and 2013 in the development of the Louisiana Nutrient Management Strategy, 
current regulations, policies, and programs were inventoried and perceived gaps were noted.  
Stakeholders also expressed interest in voluntary incentive-based programs such as exploring 
water quality credit trading options in Louisiana.  In addition, regional collaborations through 
the Lower Mississippi River Valley Nutrient Compact and the Mississippi Rivers and Cities 
Initiative were created in 2013.  Within the state of Louisiana, the Louisiana Agriculture and 
Forestry Nutrient Management Task Force (2012; see Box 2) with representation from major 
agriculture groups and the Louisiana Water Synergy Project (2012; see Box 3) with 
representation from major industrial groups were created and both groups aim to improve 
water quality through stakeholder participation and voluntary efforts. 
 
More recently in October 2013, an Interagency Agreement through the USEPA Gulf of Mexico 
Program Office and the USDA NRCS in Louisiana was signed to increase measurement efforts at 
edge-of-field to show how conservation practices are working on farms.  This agreement also 
helps the Louisiana Master Farmer Program implement conservation practices as 
recommended in existing regional strategies that USEPA has supported with partners.  A 
program coordinator is being supported as well to help make sure the measurable 
environmental results are reported back to USEPA and USDA for on-farm conservation practices 
from the Louisiana Master Farmer Program participants in Louisiana who conduct edge-of-field 
monitoring.  Objectives include: 1) increase the number of farms in Louisiana participating in 
the Master Farmer Program; 2) regional partnership to support Master Farmer conservation 
efforts and the implementation of the Gulf of Mexico Regional Ecosystem Restoration Strategy, 
DǳƭŦ IȅǇƻȄƛŀ !Ŏǘƛƻƴ tƭŀƴ ŀƴŘ ǘƘŜ DǳƭŦ ƻŦ aŜȄƛŎƻ !ƭƭƛŀƴŎŜΩǎ DƻǾŜǊƴƻǊǎΩ !Ŏǘƛƻƴ tƭŀƴΤ оύ ŦŀŎƛƭƛǘŀǘŜ ŀ 
coordinator position for the Master Farmer Program in cooperation with Louisiana State 
University Agricultural Center; and 4) use edge of field monitoring to evaluate conservation 
practices effect on water quality at selected cooperator farms.   
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Figure 8. Regulations, policies, and programs such as these made possible through the 2008 
Farm Bill provide financial and technical assistance for implementation of best management 
conservation practices that may result in improved water quality are necessary for the 
success of the Louisiana Nutrient Management Strategy (USDA NRCS et al. 2012). 
 

 

 
 

2008 Farm Bill 

2012 Funding in 
Louisiana 

Wetlands Reserve 
Program (WRP) 

$44 M 

Environmental 
Quality Incentives 
Program (EQIP) 

$29 M 

Conservation 
Stewardship 

Program (CSP) 
$19 M 

Conservation 
Technical Assistance 

(CTA) 
$8 M 

Wildlife Habitat 
Incentive Program 

(WHIP) 
$1 M 

Conservation 
Reserve Program 

(CRP) 
$0.4 M 
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BOX 2: LOUISIANA AGRICULTURE AND FORESTRY  
NUTRIENT MANAGEMENT TASK FORCE 

 
In 2012, the Louisiana Department of Agriculture and Forestry created a Louisiana 
Agriculture and Forestry Nutrient Management Task Force to study the topics related to 
agricultural nutrient issues and evaluate their impact on our agricultural industries. The 
Task Force will eventually be charged to support the agency in multiple water-related 
issues, but the immediate priority is to review and make recommendations on the following 
topics:  

¶ The need for research, education and training in the selection and application of 
agricultural fertilizer and soil nutrients in the state; 

¶ Identifying practices that apply to the selection, purchase, storage, and application 
of agricultural fertilizer and soil nutrients, including the reasonableness of rules for 
their on-farm storage; 

¶ Identifying state level agriculture certainty certification programs that encourage 
the implementation of best management practices in the generation, handling or 
land application of nutrients in Louisiana; 

¶ Formulating a systematic and economically viable nutrient management program 
that will both maintain agricultural profitability and improve water quality in 
Louisiana. 

 
This Task Force is an excellent example of producers, industry, universities and state 
governments working together to address nutrient concerns and will continue to do so in a 
manner that is consistent with sound science and practical application.  Task Force 
members include representatives from Louisiana agriculture and forestry stakeholders and 
industry. Representatives are from the following organizations: 

o Louisiana Cooperative Extension Service 
o Louisiana Agriculture Experiment Station  
o Louisiana Association of Conservation Districts  
o Louisiana Farm Bureau Federation  
o Louisiana Soybean and Grain Association  
o Louisiana Forestry Association  
o Louisiana Landowners Association  
o Louisiana Agriculture Consultants Association  
o Louisiana fertilizer industry  
o Louisiana Cattleman's Association  
o Louisiana poultry industry  
o American Sugarcane League 
o Louisiana Rice Growers Association 
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BOX 3: LOUISIANA WATER SYNERGY PROJECT 
 
The U.S. Business Council for Sustainable Development (US BCSD) launched the Louisiana 
Water Synergy Project in May 2012. Since then, 21 companies have been working together 
with local and state governments and other stakeholders to find mutually beneficial 
solutions to address water quality, quantity, and storm water challenges in southeastern 
Louisiana. The project goals are to achieve tangible water synergy benefits in the region, 
link the efforts of the private sector with those underway in the public sector, establish a 
long-term collaboration plan for this region, and develop a replicable process that can be 
taken to other watersheds/regions.  
 
Project activities are focused in five working groups: Wetlands, Nutrients Management 
Issues, Groundwater Sustainability, Water System Sharing, and Alternative Levee Materials.  

Nutrients Management Issues Working Group 
This working group links the efforts of the private sector with those underway in the public 
sector to address nutrient impacts in the water bodies of Louisiana. Current and planned 
activities include: 

¶ Collaborating with LDEQ and LDAF to provide input to the Louisiana Statewide 
Nutrient Management Strategy.  

¶ ¦ǇŘŀǘƛƴƎ ǘƘŜ ǊŜǇƻǊǘ ŜƴǘƛǘƭŜŘΥ άbǳǘǊƛŜƴǘ wŜƭŜŀǎŜǎ ǘƻ ǘƘŜ aƛǎǎƛǎǎƛǇǇƛ wƛǾŜǊ ƛƴ [ƻǳƛǎƛŀƴŀ 
InduǎǘǊƛŀƭ /ƻǊǊƛŘƻǊέΣ ¦ƴƛǾŜǊǎƛǘȅ ƻŦ bŜǿ hǊƭŜŀƴǎΣ YƴŜŎƘǘ όнлллύΣ ǘƻ ǇǊƻǾƛŘŜ ŀ ŎǳǊǊŜƴǘ 
baseline of point source nutrient discharges. 

¶ Exploring the opportunities to create a nutrient trading program in Louisiana. 

¶ Working with LDEQ, LDAF, and agricultural industry representatives to implement 
alternatives to reduce nitrogen and phosphorus discharges. 

¶ Defining alternative methods of nutrient removal, for example, diverting water 
through vegetative wetlands for nutrient removal. 
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E.3.4 Management Practices & Restoration Activities 
Developing, documenting, and leveraging appropriate management practices, including 
nonpoint source, point source, and restoration activities for a given watershed, will be essential 
to the [ƻǳƛǎƛŀƴŀΩǎ nutrient management efforts.  [ƻǳƛǎƛŀƴŀΩǎ land use is diverse which requires 
solutions to regional nutrient issues be location-specific.  Opportunities to leverage 
management practices and restoration activities within a selected watershed will allow for a 
more holistic approach to nutrient management resulting in more informed decision-making 
with multi-layered beneficial effects.  
 
Currently, management practices which control the sources, transformation, and delivery of 
nutrients are widely applied in various state and federal programs in Louisiana.  Watershed 
management programs have been effective tools for addressing water quality in [ƻǳƛǎƛŀƴŀΩǎ 
water bodies. Some of the most effective application of these includes controlling land use, 
restoring and maintaining the landscape, and utilizing conservation practices (CPs) (see 
Appendix B).  For example, conservation technical assistance and financial assistance funded 
through the Farm Bill promotes implementation of conservation practices such as the 590 
NǳǘǊƛŜƴǘ aŀƴŀƎŜƳŜƴǘ tƭŀƴ ǿƛǘƘƛƴ [ƻǳƛǎƛŀƴŀΩǎ watersheds (Figure 9).  
 
Point source wetland assimilation projects which introduce nutrient-rich wastewater to natural 
wetlands can achieve tertiary levels of sewage treatment and stimulate wetland productivity.  
The state has adopted policy guidelines and regulations for utilizing wetlands to assimilate 
nutrients in municipal effluent (LDEQ 2013b, 2013c).   
 
Many coastal programs within Louisiana are focused on combating coastal erosion and salt 
water intrusion.  However, the 2012 Coastal Master Plan (CPRA 2012) focuses on projects that 
not only reduce risk from storms and flooding but also restore ecosystems and ecological 
functions (Figure 10).  CPRA evaluated ecosystem services such as nutrient uptake potential in 
various habitats; the evaluation indicated that the management of existing and proposed 
Mississippi and Atchafalaya River diversions within the MARB could allow for substantial 
nutrient removal (Rivera-Monroy et al. 2013).  
 
The strategic actions for Management Practices & Restoration Activities under the Nutrient 
Management Strategy are to: 

¶ Document current practices related to nutrient management 

¶ Identify areas where practices are being implemented 

¶ Model nutrient removal estimated through riverine diversions 

¶ Identify case studies/model watersheds 

¶ Integrate science-based nutrient management approaches 
 

Timelines and milestones for these strategic actions are given in Appendix A. 
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Figure 9. Conservation practice 590 Nutrient Management Plan coverage (in acres) in 
Louisiana from 2005 to 2012 through Conservation Technical Assistance (CTA) and Financial 
Assistance (FA) (USDA NRCS 2013a). 
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Figure 10. Restoration activities authorized by the Coastal Protection and Restoration 
Authority (CPRA) within the state of Louisiana are necessary to restore and protect the fragile 
and degrading coastal marshes (see Table 5). 
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E.3.5 Status & Trends 
Documenting the current status of nutrients and determining changes over time is a critical part 
of evaluating the success of nutrient management efforts in Louisiana.  Water quality data 
collected as part of the LDEQ Ambient Water Quality Monitoring Network (AWQMN) provides 
Řŀǘŀ ƻƴ ƴǳǘǊƛŜƴǘ ƭŜǾŜƭǎ ǿƛǘƘƛƴ ǘƘŜ ǎǘŀǘŜΩǎ ǿŀǘŜǊ ōƻŘƛŜǎΦ  Watershed Implementation Plans 
(WIPs) developed through the LDEQ Nonpoint Source Program include an evaluation of the 
status and trends of historical water quality data for each priority water body that is targeted 
for partial and/or full restoration.  This evaluation of status and trends provides an indication of 
whether water quality is improving as a result of WIP implementation.  Preliminary assessments 
also suggest that in some watersheds where WIPs have been developed and implemented, 
water quality improvements are occurring (LDEQ 2013d).  In addition ŀǎ [ƻǳƛǎƛŀƴŀΩǎ bǳǘǊƛŜƴǘ 
Management Strategy is implemented, available case studies for nutrient management 
activities will be identified and evaluated to assist with determining watershed status and 
trends. 
 
Information in the coastal zone related to historic land loss, future projected land loss, habitat 
type, salinity and water level data are routinely collected by CPRA through the Coastwide 
Reference Monitoring System (CRMS)-Wetlands and the Barrier Island Comprehensive 
Monitoring (BICM) programs (CRMS 2013; BICM 2013).   
 
Nonpoint source pollution may be a factor of not only environmental conditions but also 
individual behavior.  Social Indicators provide a means to measure social change and may be an 
important management tool in understanding effectiveness of management strategies 
(Genskow and Prokopy 2011).  Within Louisiana, the LSU AgCenter has conducted surveys to 
document Social Indicators associated with implementation of conservation practices and 
attitudes on water quality for specific agricultural interest groups within the state (LSU 
AgCenter 2013a; Figure 11).  Documenting current behavior and determining changes over time 
may be valuable in guiding nutrient management decisions within a given watershed.  
 
The strategic actions for Status & Trends under the Nutrient Management Strategy are to: 

¶ Model nutrient loading estimated within Louisiana watersheds 

¶ Document in-stream nutrient water quality 

¶ Document Social Indicators of nutrient management behavior 

¶ Document Best Management Practice (BMP) and conservation practice (CP) 
implementation in watersheds 

¶ Document permitted discharger inventories 

¶ Document riverine diversions 

¶ Document coastal protection and restoration activities 

¶ Determine trends in nutrient water quality at long-term monitoring stations 

¶ Determine trends in Social Indicators 

¶ Determine trends in BMP/CP implementation 

¶ Determine trends in permitted discharger inventories 

¶ Determine trends in nutrients related to riverine diversions 
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¶ Determine trends in coastal protection and restoration activities  
 

Timelines and milestones for these strategic actions are given in Appendix A. 
 
These efforts described above in addition to others identified through the Louisiana Nutrient 
Management Strategy process will be evaluated together to give an overall view of the current 
status and future trend of nutrients.  This information can be utilized to inform decision-makers 
and to guide management efforts within a watershed. 
 
During the Louisiana Nutrient Management Strategy development process, Louisiana worked 
with USGS to acquire nutrient loading model output from the SPARROW model.  However, the 
input data used for that model was based on 2002 data which may not account for more recent 
improvements in water quality; therefore, Louisiana proposes to work with the USGS to update 
the regional SPARROW model using more recent water quality data for the state of Louisiana.   
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Figure 11. Status and trends of Social Indicators focused on water quality and nutrient 
management such as those developed by the LSU AgCenter (2013a) may assist in determining 
stakeholder awareness and attitude regarding nutrient management. These Social Indicators 
can be documented and tracked over time to indicate nutrient management behavior 
changes. Documenting current status and tracking future trends resulting from protection, 
improvement, or restoration of nutrient water quality are important to the success of the 
Louisiana Nutrient Management Strategy. 
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E.3.6 Watershed Characterization, Source Identification, & Prioritization 
Watershed characterization, source identification, and prioritization involve identifying the 
natural characteristics of land and water bodies found within watersheds, and identifying the 
possible suspected sources of nutrients to a given water body.  This information on watershed 
characteristics and suspected sources will allow for prioritization of water bodies for nutrient 
management activities.   
 
Watershed characterization of such attributes as land use, elevation, and nutrient sources 
include factors related to the physical, chemical, and biological properties of the water bodies 
within a watershed.  Watershed characterization involves delineating the watershed that will 
be the focal management unit addressed by the Nutrient Management Strategy and 
determining the attributes and characteristics of the watersheds that are relevant to nutrient 
water quality.  The LDEQ Water Quality Management Plan, Volume 4 Basins and Subsegment 
Boundaries (LDEQ 2008) describes the delineations of LDEQ water management units 
Basins/Subsegments and the primary water body types within those units.  There are 12 basins 
within the state that are subdivided into 481 subsegments that fall within these basins. 
Additionally, the USGS delineates Hydrologic Units (HUCs) that are also subdivided into 
successively smaller units (Seaber et al. 1987; USGS 2013b).  HUCs are another set of water 
management units that may be utilized in nutrient management activities; within the state of 
Louisiana there are four HUC2 watersheds, 12 HUC4, 21 HUC6, 59 HUC8, 276 HUC10, and 1274 
HUC12 level watersheds delineated. 
 
The National Land Cover Database (NLCD 2006) geographically categorizes the land use/land 
cover within the state of Louisiana as well as that of the nation.  The land use/land cover 
statewide in Louisiana is categorized as 30% wetlands, 19% forests, 17% open water, 15% 
cultivated crops, 6% developed areas, 6% shrub/scrub, and 5% pasture/hay (Table 3).  The 
distribution of these land use/land covers differ among basins and regions of Louisiana (Figure 
12).  Wetlands occur largely within the coastal area and Mississippi and Atchafalaya River delta 
regions of the state; whereas forests mainly occur in the central to northwestern portions as 
well as the eastern part of the state.  Crops are mainly located within the northeastern and 
southwestern part of the state.  Developed areas are typically associated with larger cities 
within Louisiana and occur interspersed throughout the state.  Other data sets including 
Geographic Information Systems (GIS) based data such as hydrology and elevation and water 
quality monitoring data will also be useful in characterizing watersheds for nutrient 
management activities. 
 
Source identification involves identifying suspected sources of pollution within a given water 
body or watershed.  Source identification may be accomplished through desktop analyses or 
rapid assessment utilizing a multitude of GIS-based and water quality data to look at the land 
surrounding the water body to help determine potential impacts.  Windshield surveys, 
performed by driving around the watershed of interest, may also help acquire information on 
potential sources of nutrients.  ¢ƘǊƻǳƎƘ [59vΩǎ /ƻƳǇƭƛŀƴŎŜ aƻƴƛǘƻǊƛƴƎ {ǘǊŀǘŜƎȅ ό[59v нлмоe), 
the agency outlines approaches for monitoring permit compliance to aid in addressing potential 
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point source issues.  Additionally, LDEQ performs watershed sweeps to identify nonpoint 
sources and to identify unpermitted point source dischargers within a selected basin or 
watershed.  Watershed sweeps or inspections have been performed in watersheds of the 
Pontchartrain, Terrebonne, and Vermilion-Teche Basins in Louisiana (Beckstrom 2009, 2011, 
2013a; Kelly 2007; Mallett 2008, 2009, 2012a). 
 
Utilizing watershed characterization and source identification information allows for informed 
prioritization of water bodies for protection, improvement, and restoration of nutrient water 
quality.  Using information on nonpoint sources and water body impairments on the CWA 
303(d) list, LDEQ and partners have prioritized water bodies through 2016 for targeting 
activities to address nonpoint source activities that may be the cause of the impairments (LDEQ 
2011).  These priority water bodies are located throughout the state but are largely located in 
the Mermentau and Ouachita River Basins.  Nutrients are among some of the suspected causes 
of impairments that also include fecal coliforms, suspended sediment, and turbidity (LDEQ 
2012). 
 
Several USDA initiatives within Louisiana have prioritized watersheds within the state for 
restoration activities associated with conservation practices.  The Gulf of Mexico Initiative 
(GoMI), National Water Quality Initiative (NWQI), and the Mississippi River Basin Initiative 
(MRBI) target watersheds across the state for implementation of BMPs to address suspected 
nonpoint sources through conservation practices (USDA NRCS 2013b, c, d; Table 4; Figure 13). 
 
In an effort to best utilize available resources, leveraging with these current programs and 
initiatives that are working in priority watersheds will be essential under this strategy.  In 
addition using available watershed characterization and source identification information will 
allow for the screening and prioritization of watersheds to help select those as priority nutrient 
management activities. 
 
The strategic actions for Watershed Characterization, Source Identification, & Prioritization 
under the Nutrient Management Strategy are to: 

¶ Characterize watersheds by land use/cover and geographic features 

¶ Characterize water bodies by type such as streams, bayous, rivers, and lakes 

¶ Characterize watersheds within the coastal zone 

¶ Characterize watersheds with existing or planned riverine diversions 

¶ Identify potential sources through Desktop Analysis/Windshield Survey 

¶ Identify unpermitted point sources 

¶ Identify priority watersheds from leveraging programs 

¶ Determine priority watershed basins 

¶ Develop priority watershed scheme for basin subwatersheds 

¶ Determine priority subwatersheds 

¶ Develop/leverage Watershed Nutrient Management Projects for priorities 
 
Timelines and milestones for these strategic actions are given in Appendix A. 



 

 
LOUISIANA NUTRIENT MANAGEMENT STRATEGY  

May 2014 · Page 29 

Table 3. National Land Cover Database land use/land cover (LULC) classifications within watershed basins and statewide for state 
of Louisiana (NLCD 2006). Statewide, wetlands account for nearly 30%, forests 19%, open water 17%, cultivated crops 15%, 
developed areas 6%, shrub/scrub 6%, and pasture/hay 5% of the LULC within Louisiana. 
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Atchafalaya River Basin 576,281 22.4 0.9 1.0 0.0 0.0 2.1 0.0 0.0 0.0 0.1 0.2 2.6 10.6 53.2 6.8 

Barataria Basin 671,466 36.2 0.9 3.7 0.6 0.5 0.5 0.0 0.0 0.0 0.2 0.1 1.4 8.2 17.9 29.8 

Calcasieu River Basin 1,051,403 7.0 2.2 4.4 0.5 0.3 0.2 0.1 26.8 2.4 12.1 5.6 8.4 6.7 16.0 7.4 

Lake Pontchartrain 
Basin 

1,959,604 38.9 3.5 3.4 1.2 0.5 0.3 0.1 9.3 0.2 6.0 1.8 4.5 2.2 17.2 10.8 

Mermentau River Basin 1,009,474 13.8 1.0 3.8 0.3 0.1 0.2 0.0 2.2 0.3 1.3 1.3 8.1 37.0 10.2 20.4 

Vermilion-Teche Basin 1,055,841 17.5 2.9 4.7 0.4 0.2 0.3 0.2 3.2 0.7 1.9 1.0 9.5 27.5 19.4 10.4 

Mississippi River Basin 514,859 42.8 1.9 1.2 0.4 0.3 2.0 5.4 1.8 2.9 2.3 1.0 3.5 5.5 21.5 7.5 

Ouachita River Basin 2,590,882 2.4 4.0 1.6 0.2 0.1 0.0 2.6 26.3 4.7 6.5 1.2 1.4 30.5 17.6 0.9 

Pearl River Basin 235,250 3.1 5.2 1.3 0.4 0.1 0.7 0.0 20.6 1.2 12.4 5.4 8.4 2.8 34.9 3.5 

Red River Basin 1,995,013 3.9 3.8 2.6 0.5 0.2 0.1 5.0 29.8 6.7 10.9 1.2 7.6 10.2 16.8 0.8 

Sabine River Basin 755,635 12.0 2.6 1.6 0.2 0.0 0.4 0.6 26.3 4.3 12.2 6.1 4.6 0.9 16.4 11.8 

Terrebonne Basin 1,012,065 32.7 1.2 2.6 0.3 0.2 0.4 0.0 0.0 0.0 0.2 0.1 3.4 11.0 22.6 25.3 

State Total 13,427,774 17.3 2.8 2.8 0.5 0.2 0.4 1.5 15.3 2.6 6.0 1.8 5.1 15.2 19.2 9.5 

*Percents may not add up to 100 due to rounding.
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Figure 12. Land use/land cover (LULC) plays a major role in watershed characterization in 
Louisiana, where apparent regional differences exist throughout the state (NLCD 2006). 
Wetlands occur largely within the coastal area and Mississippi and Atchafalaya River delta 
regions of the state; whereas forests mainly occur in the central to northwestern portions as 
well as the eastern part of the state. Crops are mainly located within the northeastern and 
southwestern part of the state. 
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Table 4. Priority watersheds for conservation through USDA initiatives in Louisiana: Gulf of 
Mexico Initiative, GoMI; Mississippi River Basin Initiative, MRBI; and the National Water 
Quality Initiative, NWQI (USDA NRCS 2013b, c, d). 
 

 

Program Name of HUC HUC Level HUC Code 

GoMI 
 

Bayou Corne-Grand Bayou 12 080903020302 

Bayou Grand Marais 12 080802020103 

Bayou St. Vincent-Little Grand Bayou 12 080903020304 

MRBI Bayou Macon 8 08050002 

Boeuf River 8 08050002 

Lower Mississippi-Baton Rouge 8 08070100 

Lower Mississippi-Greenville 8 08030100 

Lower Mississippi-Natchez 8 08060100 

Mermentau 8 08080202 

NWQI Big Creek 12 080702050203 

East Fork Big Creek 12 080702050202 

Indian Bayou-Bayou Queue De Tortue 12 080802020101 

Lake Louis-Bayou Louis 12 080402070303 
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Figure 13. Watershed characterization, source identification, and prioritization are essential 
to the success of the Louisiana Nutrient Management Strategy. USDA NRCS programs 
including the Gulf of Mexico Initiative (GoMI), Mississippi River Basin Initiative (MRBI), and 
National Water Quality Initiative (NWQI) have utilized watershed level characteristics and 
identification of potential sources to prioritize watersheds at the HUC 8 and 12 level within 
the state of Louisiana for water quality improvement through implementation of best 
management and conservation practices. 
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E.3.7 Incentives, Funding, & Economic Impact Analyses 
Ensuring that adequate technical assistance and funding are available for the implementation 
of voluntary nutrient management strategies will improve participation and minimize any 
economic losses associated with strategy implementation.  Taking advantage of leveraging 
opportunities among programs and providing incentives for nutrient strategy implementation 
will encourage voluntary participation.  Leveraging funds from LDEQ, LDAF, USDA, USEPA, and 
local parish governments has resulted in economic incentives, technical support, and funding 
sources for implementation of conservation practices (CPs) in priority watersheds.   
 
Economic impact analyses may be necessary in order to determine the relative costs associated 
with improving water quality through nutrient management for point as well as nonpoint 
ǎƻǳǊŎŜ ƛƴǇǳǘǎ ǘƻ [ƻǳƛǎƛŀƴŀΩǎ ǿŀǘŜǊ ōƻŘƛŜǎΦ  5ŜǘŜǊƳƛƴƛƴƎ ŜŎƻƴƻƳƛŎ ƛƳǇŀŎǘǎ ƛǎ ƻŦ ƛƴǘŜǊŜǎǘ ǘƻ ǘƘŜ 
regulatory and non-regulatory stakeholders.  Thus, specific economic impact analyses may be 
warranted to determine costs associated with various nutrient management activities and 
implementation (Figure 14).   
 
Economics of nutrient management play a large role in whether or not stakeholders participate 
in voluntary programs.  Two notable voluntary programs in Louisiana are the Master Farmer 
program administered by LDAF and the Environmental Leadership Program (ELP) administered 
by LDEQ.  These programs educate and certify agricultural producers (Master Farmer) and 
recognize industries (ELP) for taking voluntary steps to improve water quality through nutrient 
management.  The Master Farmer program requires classroom education and the development 
of a nutrient management plan for their specific operations.  The ELP recognizes industry 
leaders that take the initiative to make voluntary reductions in nutrient discharge above and 
beyond their permit requirements.  These voluntary programs will be promoted, opportunities 
for financial and technical assistance will be pursued, and synergies and partnering 
opportunities will be sought for leveraging nutrient management projects with other programs. 
 
The strategic actions for Incentives, Funding, & Economic Impact Analyses under the Nutrient 
Management Strategy are to: 

¶ Promote voluntary participation in incentive-based programs 

¶ Identify and communicate available funding support 

¶ Promote assistance (financial or technical) for BMP/CP implementation 

¶ Promote assistance (financial or technical) for point sources 

¶ Document economic impacts from available sources 

¶ Explore feasibility for credit trading 

¶ Identify gaps 
 
Timelines and milestones for these strategic actions are given in Appendix A. 
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Source: Westra and Niu. 2013. LSU AgCenter Highlights of Louisiana Agriculture 2012. 
  

Figure 14. Economics play an important role in agricultural production. Agricultural production 
within the state of Louisiana totaled more than 9.7 billion in 2012 for the top ten 
commodities. With the average value produced by a farm in Louisiana valued at $131K among 
29,000 farms within the state, Louisiana has a major stake in agriculture production 
(reproduced from Westra and Niu, 2013, LSU AgCenter Highlights of Louisiana Agriculture 
2012). 
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E.3.8 Targets & Goals 
Targets and Goals under the Louisiana Nutrient Management Strategy will focus on the 
strategic actions outlined in the other nine strategic components and the agency commitments, 
timelines, and milestones to accomplishing these strategic actions.  Commitments from 
agencies on programs and available resources are necessary to accomplishing these actions.  A 
timeline from 2012 to 2018 is presented, which allows for interim milestones charting progress 
toward this nutrient management collaboration for protecting, improving, and restoring water 
ǉǳŀƭƛǘȅ ƛƴ [ƻǳƛǎƛŀƴŀΩǎ ǿŀǘŜǊ bodies.  All strategic actions for Targets and Goals including agency 
commitments, timelines, and milestones are presented in Appendix A.  Several strategic actions 
have already been completed in 2012 and 2013. 
 
In 2018, an assessment of the strategy will be conducted to allow for indication of progress to 
date and updates based on new information that has become available.  Amendments or 
adjustments to strategic actions may occur as necessary.  As multiple entities are committed to 
the protection, improvemŜƴǘΣ ŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ ǿŀǘŜǊ ǉǳŀƭƛǘȅΣ this adaptive 
management approach is integral to the Louisiana Nutrient Management Strategy.  An adaptive 
management approach allows us to capitalize on the successes, incorporate new science as it 
becomes available, and reconsider management activities that are found to be less effective. 
 
While in many cases resolving water quality issues including nutrient concerns is a long-term 
challenge, a short-term assessment of progress to date allows Louisiana entities to chart 
progress, make needed adjustments based on newly available information, and integrate new 
research, technologies, and opportunities into the Louisiana Nutrient Management Strategy.  
Other Louisiana programs such as the LDEQ Nonpoint Source Program (LDEQ 2011) and CPRA 
2012 Coastal Master Plan (CPRA 2012) utilize a 5-year timeline for program evaluation that 
incorporates adaptive management.  This adaptive management approach is crucial to ensuring 
that the methods for managing nutrient remain effective and that results that demonstrate 
successful nutrient management within Louisiana and the larger MARB are communicated.  The 
Targets and Goals schedule for strategic actions under all strategic components of the Louisiana 
Nutrient Management Strategy is presented in Appendix A, and includes agency commitments, 
timelines, and milestones from 2012 to 2018. 
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E.3.9 Monitoring 
Monitoring will allow for documentation of nutrient levels and other relevant information 
regarding nutrient management activities.  Monitoring will facilitate the demonstration and 
verification that nutrient management measures are having the desired effect on water quality.  
In the event that water quality has not improved, monitoring data will guide improvements in 
the application of more robust and effective nutrient management actions. 
 
Currently LDEQ conducts monitoring through its Ambient Water Quality Monitoring Network 
(AWQMN) (Figure 15).  LDEQ currently monitors over 400 water bodies statewide on a four-
year rotating cycle where each water body is monitored monthly for one year out of the four-
year cycle; thus, approximately 25% of the surface water bodies are monitored within a given 
year.  LDEQ also currently monitors 21 stations located on larger water bodies in the state as 
part of long-term monitoring; these stations are monitored monthly every year.  The LDEQ NPS 
Program monitors watersheds where Watershed Implementation Plans (WIPs) were developed 
to address water body impairments through implementation of conservation practices (LDEQ 
2011).  
 
Through the LDEQ Louisiana Pollutant Discharge Elimination System (LPDES) Permit Program, 
LDEQ has collected nutrient effluent monitoring data from major facilities discharging to the 
Mississippi River.  Additionally, nutrient monitoring requirements have been added to many 
individual and general permits in the Lake Pontchartrain Basin based on Total Maximum Daily 
Load (TMDL) conditions.  Point source wetland assimilation and Concentrated Animal Feed 
Operation (CAFO) permittees must monitor nutrients in their effluent.  Municipal Separate 
Storm Sewer (MS4) storm water permittees discharging to waters with dissolved 
oxygen/nutrient TMDLs are required to develop monitoring programs to demonstrate best 
management practices (BMPs) are controlling pollutants in runoff.  The multi-sector general 
permit requires nutrient (e.g. nitrogen and phosphorus) and/or nutrient-related parameter (e.g. 
nitrate/nitrite -nitrogen) monitoring for specific sectors and subsectors within each of the 
following industry categories: chemical and allied products, metal mining, mineral mining and 
dressing, food and kindred products, and fabricated metal products.  
 
CPRA currently conducts monitoring within the coastal zone of Louisiana through its Coastwide 
Reference Monitoring System (CRMS)-Wetlands (2013) with future planned monitoring to be 
expanded to include more robust water variables.  A System Wide Assessment and Monitoring 
Program (SWAMP) is in the development stage at CPRA which will provide leveraging of 
resources and may provide a mechanism for monitoring across several data types including 
physical, chemical, and biological data within [ƻǳƛǎƛŀƴŀΩǎ Ŏƻŀǎǘŀƭ ȊƻƴŜ (The Water Institute of 
the Gulf 2013). 
 
Louisiana will investigate opportunities to leverage monitoring resources with the USEPA, 
USDA, and USGS through the Mississippi River Monitoring Collaborative joint effort.  A tiered 
approach to monitoring at edge-of-field, in-stream, and watershed level may provide necessary 
information on the effectiveness of conservation practices on the farm as well transport of 



 

 
LOUISIANA NUTRIENT MANAGEMENT STRATEGY  

May 2014 · Page 37 

nutrients and sediment in-stream and downstream.  Edge-of-field monitoring may become 
more important especially as lag times in water quality improvements from implementation of 
conservation practices are recognized (Figure 16).   
 
The strategic actions for Monitoring under the Louisiana Nutrient Management Strategy are to: 

¶ Monitor in-stream nutrient water quality 

¶ Monitor relative to BMP/CP implementation 

¶ Monitor nutrients associated with riverine diversions 

¶ Monitor nutrients in point sources 

¶ Evaluate compliance with point source permits 

¶ Identify gaps 
 

Timelines and milestones for these strategic actions are given in Appendix A.  
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Figure 15. The Louisiana Department of Environmental Quality (LDEQ) performs routine 
water quality monitoring within the stateΩs water bodies through its Ambient Water Quality 
Monitoring Network (AWQMN). 
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Figure 16. Edge-of-field monitoring of implemented agricultural best management practices 
(BMPs) and conservation practices (CPs) may provide valuable data on the effectiveness of a 
practice at the farm level to address nutrients while acknowledging that short and long-term 
effects may differ and that results could vary with environmental conditions such as rainfall 
or drought. 
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E.3.10 Reporting 
wŜǇƻǊǘƛƴƎ ƛǎ ŀ ŎǊƛǘƛŎŀƭ ŎƻƳǇƻƴŜƴǘ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ bǳǘǊƛŜƴǘ aŀƴŀƎŜƳŜƴǘ {ǘǊŀǘŜƎȅ.  
Communication to all stakeholders is important to learn from the practices that are 
implemented.  Reporting can take many forms including traditional reports, websites, 
presentations, and meetings. 
 
The strategic actions for Reporting under the Nutrient Management Strategy are to: 

¶ Develop a Louisiana Nutrient Management Strategy  
o Review draft strategy 
o Final strategy 

¶ Report annually on strategy activities 

¶ Disseminate information through strategy website (Figure 17) 

¶ Present information geospatially using web-based viewer (Figure 18) 

¶ Document spotlight(s) of nutrient management 
 

Timelines and milestones for these strategic actions are given in Appendix A. 
 
The Review Draft (December 2013) of the Louisiana Nutrient Management Strategy: Protection, 
LƳǇǊƻǾŜƳŜƴǘΣ ŀƴŘ wŜǎǘƻǊŀǘƛƻƴ ƻŦ ²ŀǘŜǊ vǳŀƭƛǘȅ ƛƴ [ƻǳƛǎƛŀƴŀΩǎ ²ŀǘŜǊ .ƻŘƛŜǎ was released for 
public comment on December 20, 2013 (as made available on the Louisiana Nutrient 
Management Strategy website).  The public comment period ended January 31, 2014 and 
response to public comments are presented in Appendix F. 
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Figure 17. Reporting nutrient management strategy activities and results is important to the 
success of the Louisiana Nutrient Management Strategy. Through accessing the website 
http://lanutrientmanagement.org, stakeholders can learn more about current and planned 
nutrient management activities within Louisiana. 
 

 

  

http://lanutrientmanagement.org/
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Figure 18. Web-based geospatial information for the Louisiana Nutrient Management 
Strategy is available through the LDEQ Interactive Mapping Application (LIMA). To access visit 
http://map.ldeq.org/ , go to GIS Projects on left hand menu, and navigate to the Nutrient 
Management Strategy link. 
 

  

http://map.ldeq.org/
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F. IMPLEMENTATION OF LOUISIANAΩS NUTRIENT MANAGEMENT STRATEGY 
 

bǳǘǊƛŜƴǘ ƳŀƴŀƎŜƳŜƴǘ ǿƛǘƘƛƴ [ƻǳƛǎƛŀƴŀΩǎ ǿŀǘŜǊ ōƻŘƛŜǎ ǊŜƭies on methods for control and 
capture of nutrients to ensure the receiving water body maintains nutrient levels suitable to 
maintain biogeochemical processes and productive ecosystems (Figure 19).  Methods that 
promote incentives may foster voluntary participation, and opportunities for leveraging among 
programs, partnerships, and stakeholders will be necessary for ultimate water quality 
ǇǊƻǘŜŎǘƛƻƴΣ ƛƳǇǊƻǾŜƳŜƴǘΣ ŀƴŘ ǊŜǎǘƻǊŀǘƛƻƴ ǿƛǘƘƛƴ [ƻǳƛǎƛŀƴŀΩǎ ǿŀǘŜǊ ōƻŘƛŜǎΦ   
 
Nutrient management methods will be appropriate for watersheds regionally and temporally 
based on land use practices.  A one-size-fits-all approach is not appropriate for the state of 
Louisiana given the unique geographic features located within the state (uplands, alluvial plains, 
coastal wetlands and deltas, etc.) and associated variety of land uses (cultivated crops, forests, 
pasture, wetlands, etc.).  Appropriate conservation and management practices may differ 
among watersheds and the timing within the year for nutrient water quality impacts may differ 
depending on when those management and conservation practices are implemented. 
 
The Louisiana Nutrient Management Strategy will utilize river diversions, nonpoint source and 
point source management, and voluntary incentive-based programs to address nutrient issues 
within the state.  Additionally, leveraging opportunities are being identified that will allow for 
multi-entity collaboration on watershed scale projects to engage all stakeholders and promote 
ŜƴƘŀƴŎŜŘ ǇŀǊǘƛŎƛǇŀǘƛƻƴ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊƻǘŜŎǘΣ ƛƳǇǊƻǾŜΣ ŀƴŘ ǊŜǎǘƻǊŜ [ƻǳƛǎƛŀƴŀΩǎ ǿŀǘŜǊ ōƻŘƛŜǎΦ  
 
River diversions are a large component of [ƻǳƛǎƛŀƴŀΩǎ /ƻƳǇǊŜƘŜƴǎƛǾŜ aŀǎǘŜǊ Plan for a 
Sustainable Coast (2012 Coastal Master Plan, CPRA 2012).  These projects reconnect the 
Mississippi River to the adjacent deltaic wetlands and estuaries to re-establish land-building 
and land-sustaining processes that have been disrupted by river management and flood 
protection projects over the past century.  In addition to building and sustaining coastal land, 
diversions have the added benefit of assimilating nutrients that are carried in the water and by 
the sediment.  By removing nutrients, river diversion projects have a great potential to mitigate 
the amount of nutrients that reach the Gulf of Mexico. 
 
Louisiana has an active and effective Nonpoint Source (NPS) program that operates through a 
NPS Management Plan for 2011-2016 (LDEQ 2011).  One of the important aspects of this NPS 
Management Plan is inclusion of statewide and watershed annual milestones where state and 
federal agencies worked in collaboration with watershed stakeholders to select and prioritize 
water bodies to partially or fully restore by 2016.  Additionally, assistance programs through the 
USDA NRCS and LDAF Office of Soil and Water Conservation (OSWC) aid with the identification 
and implementation of appropriate nonpoint source Best Management Practices (BMPs) and 
conservation practices (CPs) for a given watershed in the state.  
 
Managing point source nutrient discharges is also an important component of overall nutrient 
management.  Since the creation of the Clean Water Act in 1972, the National Pollutant 
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Discharge Elimination Systems (NPDES) program has been a major force in the nationΩs efforts 
to protect and restore the quality of our rivers, lakes, and coastal waters.  Louisiana's Water 
Quality Regulations (LAC 33:Chapter IX) require permits for the discharge of pollutants from 
point source into waters of the state of Louisiana.  This surface water discharge permitting 
system is administered under the Louisiana Pollutant Discharge Elimination System (LPDES) 
Permit Program.   
 
Methods that incorporate sustainability and innovation to ensure nutrient water quality 
protection, improvement, and restoration will be developed based on specific diagnoses of the 
true nutrient issues within a watershed.  Whether watersheds are nutrient-rich, nutrient-
starved, or currently at an appropriate nutrient-ƭŜǾŜƭΣ [ƻǳƛǎƛŀƴŀΩǎ Nutrient Management 
Strategy will identify and encourage the most appropriate solution to be identified and 
implemented.   
  



 

 
LOUISIANA NUTRIENT MANAGEMENT STRATEGY  

May 2014 · Page 45 

Figure 19. Conceptual model of nutrient sources entering Louisiana water bodies locally, from 
upbasin, or even from the coastal area. Methods for nutrient control or capture specific to 
Louisiana land form, geography, and agricultural and industrial production will aid in 
managing nutrients within Louisiana water bodies. 
 

Photos provided by CPRA, LDAF, LDEQ, and USDA NRCS. 
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F.1 River Diversions 
Louisiana is situated at the bottom of the Mississippi-Atchafalaya River Basin (MARB) 
watershed, where watersheds that drain from far upriver terminate.  Once nutrients have 
entered the Mississippi River system, they are on a highway to the Gulf of Mexico (GOM) where 
they contribute to Gulf Hypoxia.  However, river diversions constructed by the Coastal 
Protection and Restoration Authority of Louisiana (CPRA) for the purposes of rebuilding and 
sustaining coastal wetlands also have the benefit of assimilating and removing nutrients that 
have already entered the river system.  Diversions from the Mississippi and Atchafalaya rivers 
Ǉƭŀȅ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ǎǳǎǘŀƛƴƛƴƎ [ƻǳƛǎƛŀƴŀΩǎ ŎƻŀǎǘΦ .ȅ ǊŜ-establishing deltaic processes that 
have been disrupted by historical river management and flood protection measures, river 
diversions will maintain existing wetlands and build new land while dramatically increasing the 
ƴǳǘǊƛŜƴǘ ŀǎǎƛƳƛƭŀǘƛƻƴ ŎŀǇŀŎƛǘȅ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ ǿŜǘƭŀƴŘǎ ǘƻ ŎƻƳōŀǘ ƘȅǇƻȄƛŀ ƛƴ ǘƘŜ DOM. 
 
[ƻǳƛǎƛŀƴŀΩǎ 2012 Coastal Master Plan (CPRA 2012) prescribes a variety of projects to reduce 
storm damage risk and to restore coastal ecosystems to a sustainable condition.  The 2012 
Coastal Master Plan utilized decision criteria to assess risk reduction and restoration potential 
and identified 109 projects that maximize these benefits (CPRA 2013a).  Ecosystem services 
were a part of the project selection consideration.  Nutrient uptake potential was evaluated as 
one of the ecosystem services provided by projects in the 2012 Coastal Master Plan, specifically 
the plan evaluated restoration and protection project effects on nitrogen removal in open 
ǿŀǘŜǊΣ ǎŜŘƛƳŜƴǘΣ ŀƴŘ ǿŜǘƭŀƴŘ ŀǊŜŀǎΦ  [ƻǳƛǎƛŀƴŀΩǎ Ŏƻŀǎǘŀƭ ǿŜǘƭŀƴŘǎ ƘŀǾŜ ŀ ǘǊŜƳŜƴŘƻǳǎ ŎŀǇŀŎƛǘȅ 
to trap and assimilate nutrients that are carried in river water (Rivera-Monroy et al. 2013). 
 
Reconnecting the river with the coastal wetlands through diversion projects is a restoration 
strategy that has been proposed in Louisiana for decades and a number of diversion projects 
have already been constructed and are operating (Figure 20).  River diversion projects have 
been a significant component of every coastal planning effort since the 1990s and are a 
keystone project of the master plan that will help rebuild some of the nearly 4,900 square 
kilometers (1,900 square miles) of coastal wetlands that have been lost between the early 
1930s and 2010 (Couvillion et al. 2011) and sustain those that have not been lost.  In addition, 
diversions will sustain some of the projected 4,500 square kilometers (1,750 square miles) of 
land that could be lost in the next 50 years without any action (CPRA 2012).   
 
Research suggests that estuaries have a number of biotic and abiotic pathways to remove 
nutrients from the water column, including denitrification, burial, plant uptake, and assimilation 
into the food web.  Thus, the overall amount of nitrogen and phosphorus reaching the GOM 
can be reduced by reconnecting the Mississippi River to coastal estuaries (DeLaune et al. 2005; 
Lane et al. 2004).    
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Figure 20. Example of an existing diversion Davis Pond Freshwater Diversion connecting the 
Mississippi River (foreground) with coastal wetlands (background). 
 

 
A tremendous amount of research has been done over recent decades to investigate nutrient 
transformation and assimilation in areas receiving diverted Mississippi River water.  This 
research includes empirical studies in a variety of habitats including coastal swamps, wetlands, 
and estuaries.   

To estimate the potential nitrogen and phosphorus assimilation capacity of existing and future 
planned diversion projects, CPRA used a first order, area-based model (known as P-k-C*) 
following Kadlec and Knight (1996), and updated in Kadlec and Wallace (2009).  The river 
diversion operational strategies used in the model were those used in CPRA project planning 
efforts or were based on actual operations (for existing diversions).  These operational 
scenarios considered average river hydrographs, climate variables, diversion capacity, river 
nutrient load variations and receiving basin characteristics (CH2M Hill 2013).  The model utilizes 
conservative inputs, considering the existing landscape, and does not account for future added 
benefits and synergies with increased land-building from future projects under the 2012 Coastal 
Master Plan (CPRA 2012).  
 
Existing river diversions in Louisiana that were modeled during this study include the gated 
structures at Davis Pond and Caernarvon (both authorized under the Water Resources 
Development Act) and siphons at Naomi and West Pointe a la Hache (Figure 21; Table 5).  
Incorporating the actual operations of these diversions over the past 5 years into the nutrient 

http://sonris-www.dnr.state.la.us/sundown/cart_prod/cart_ocpr_project_summary?pattask_proj_id=a2b200bf7eb32e94e040007f01005d75&popen_in_attask=N&phide_merged_fields=N
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model and assuming average river conditions, resulted in a total annual removal of 4,381 tons 
of total nitrogen (TN) and 129 tons of total phosphorus (TP) (Figure 22).   
 
CPRA also investigated the potential for future planned diversions to assimilate nutrients.  
Under current projections, it is anticipated that CPRA will begin construction of two of these 
planned diversions, the West Maurepas and the Mid-Barataria diversions, within the next 5 
years.  These diversion projects will dramatically increase the nutrient removal capacity within 
coastal Louisiana.  The modeled annual nutrient removal capacity of these two projects is 
10,187 tons of TN and 124 tons of TP during an average river year.   
 
Long-ǘŜǊƳ ŦǳǘǳǊŜ Ǉƭŀƴǎ ŦƻǊ /tw!Ωǎ 2012 Coastal Master Plan include the implementation of the 
remaining eight planned river diversion projects.   Construction of these additional river 
diversions will increase the nutrient removal capŀŎƛǘȅ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ ǊƛǾŜǊ ŘƛǾŜǊǎƛƻƴ ǇǊƻƧŜŎǘǎ 
dramatically.  With all of the planned diversions constructed and fully operational, Louisiana 
has the potential in an average river-year to remove 68,317 tons of TN and 1,341 tons of TP, 
preventing these loads from reaching the GOM (Table 5). 
 
USGS developed a Spatially Referenced Regressions on Watershed Attributes (SPARROW) 
model which reported contributions of each state to the average annual loading in the MARB.  
For Louisiana, the model reported contributions of 1.7% of the total loading for total nitrogen 
(26,654 tons/year) and 2.4% of the total phosphorus (3,276 tons/year) (Alexander et al. 2008a).  
Evaluating these modeled estimates in the context of river diversions suggests that existing and 
planned river diversion projects in Louisiana could remove a significant portion, if not all, of the 
nutrient loads attributed to Louisiana in these models.   
 
9ǎǘƛƳŀǘƛƴƎ ǘƘŜ ƴǳǘǊƛŜƴǘ ǊŜƳƻǾŀƭ ŎŀǇŀŎƛǘȅ ƻŦ [ƻǳƛǎƛŀƴŀΩǎ ŜǎǘǳŀǊƛŜǎ ǿƛǘƘ ƭŀǊƎŜ ǊƛǾŜǊ ŘƛǾŜǊǎƛƻƴǎ ƛǎ ŀ 
developing science.  However, with a fully implemented 2012 Coastal Master Plan, Louisiana 
could potentially remove more nitrogen from the MARB than it contributes, thereby mitigating 
nitrogen loads from upbasin states.  As the planning process continues and the supporting 
science builds, landscape and project-level nutrient reductions estimates are being refined and 
future updates to this Nutrient Management Strategy will reflect the most current scientific 
updates. 
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Figure 21. Location of existing and planned river diversions in Louisiana (see Table 5). 
 

 

 
 
  












































































































































































































































